
From: Linton, Judy L NWP
To: "Alex Cyril"; "Chuck Wheeler"; "David Pratt"; "Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts";

Linton, Judy L NWP; "Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"; "WARNER-DICKASON
Lori"

Cc: "Bill Yocum"; "Frank Schnitzer"; gwhess@usgs.gov
Subject: Next Gravel Technical Team meeting
Date: Thursday, January 10, 2008 3:29:28 PM

Good Afternoon:  I would like to schedule the next meeting of the Chetco River Technical Team.  Please
let me know dates you are available during the weeks of January 28 and February 4.

During this next meeting we should be able to discuss the products USGS was working for us (based on
my conversation with Jim O’Connor this afternoon) and the Executive Team will have met for the
second time (Dec 19, 2007 and January 23, 2008) so I’m hoping we will have some guidance from
them on direction, next steps, etc.

Thanks - Judy
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From: Joy Smith
To: MOYNAHAN Kevin; BAILEY Bob; billy@wave.net; CHARLAND Jay; joe.zisa@fws.gov; GERMOND Jon P; Linton,

Judy L NWP; Evans, Lawrence C NWP; lori warner-dickason; szerlog.michael@epa.gov; mike.tehan@noaa.gov;
Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net; relayer@twcontractors.com; ROSE Jennifer; SNOW
Patty; tedf@hughes.net; Vallette.Yvonne@epamail.epa.gov

Subject: Gravel Exec Team Meeting Draft Note Edits
Date: Friday, January 25, 2008 3:30:23 PM
Attachments: Gravel Tech Team Expectations draft - 1-25-08 Joy Smith Comments.doc

Kevin and Team,

Please see the attached comments (mine are in red.) Additionally I am including a summary of my
comments regarding the Public involvement stemming from the County Level of each watershed.

Following is the correspondance regarding the public notice ideas:

I think that each community of the watershed we are working on should be able to attend an
informational meeting that could be organized through each county commissioner or planners offices. 
Since we are trying to get the county officials included into this, we could kill two birds with one stone. 
This allows people from the community to be informed of what we are working toward.    The county
and planning officials have been involved with countless public forums and would be a good place to
have this go through.  This would satisfy the public notice on the front side so that if further concerns
arise that can be taken into consideration to a positive end, it would be well worth our time to collect
those comments and information and put them to use in our process (if need be.) 

I understand not wanting to explain the entire process to numerous individuals as we go through the
different watersheds.  However, we could have a separate meeting with the commissioners/planners
and operators (that are affected) to go over the process that will be happening with their watershed. 
From there the informational public meeting could be set.  That way the time consuming part of sharing
the process with ‘new’ people would not carry into the Executive or Technical Team, and some of the
county involvement will be rolled into the process.  As I recall that was one of our initial goals was to
incorporate the process so that all parties know what is happening, and all agencies can make informed
decisions.  That then carries to the operators having a streamlined process that will allow a more
efficient way of permitting in our beautiful state!

Hope you all have a great weekend!

Joy Smith

Umpqua Sand & Gravel

640 Shady Drive

Roseburg, OR 97470
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DRAFT


Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon.  I like the comments made by Ted that somewhat capsulate what I was proposing for the county involvement.  I will additionally attach my original e-mail for the group.     


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the upper Chetco through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the upper Chetco in 2009.  COE and DSL will be working to develop a regional general permit (RGP) and general permit) respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide input to the COE/DSL to develop the anticipated RGP/GP.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the following options:  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Short-term permits may be granted.


4. If information collected by the Tech Team indicates mining cannot continue without unacceptable impacts, the COE and DSL may consider permit denial.     


5. This was going to be re-formatted to be more centered on the Technical Team working through these a-e items. A scope of work for investigation of the Chetco River system is expected from USGS by February 1, 2007.  The scope of work will include:


a. USGS? A review of Phase I information that was used to authorize the two permits through 2008.


b. USGS…with the Technical Team A recommendation for additional data for use in developing the RGP/GP.   


c. (This could be moved to III. Operations on other river systems.) A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.   


d. A description of deliverables and how those deliverables would be used to facilitate permit decisions.  I understood at the meeting that we were going to ask for a prioritized list that was in order of importance and necessity with some sort of costs attached to those items of interest for the Technical Team and USGS. (could put d & e together on a bullet)

e. Costs associated with creation of those deliverables.  


The Tech Team will provide input on the scope of work and provide direction for future data collection for the RGP/GP.


II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:  The Tech Team will provide input to the COE and DSL on whether or not the lower Chetco can be included in the RGP.  If it is determined the lower Chetco cannot be included, the Tech Team will develop a list of information needs and a course of action to obtain the information.  

Even if the Lower Chetco at Estuary wasn’t going to be approved for removal I was under the impression it would still be included in the RGP/GP but with attached conditions that state the reasons and determining factors for denying those areas takes. 

III.  Operations on other river systems

1.  The Tech Team will review the USGS scope of work and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  Even if data from the next system(s) is not currently reviewed I see it is a HIGH priority that the Technical team in conjunction with the USGS should provide a detailed list or at least a start to the desired data collection in the future systems.   By giving an idea of what information the Technical team is going to want, the future watersheds could have a start to a good base of data that can be used for permitting through this process.  This could save thousands of dollars and a great deal of time for the operators and the Technical Team.  Presently, the Umpqua River and ??? River (to be identified) have been identified as the next systems to be studied.  This will be used as a model for information gathering.    


1. Defer to the industry folks for prioritizing the other river studies.


2. Decide how future studies will be funded.


IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of operations with application and permit status.


2. DSL will continue to process renewals, considering Federal and State agency recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold pending data collection and information gathering, or 


c. Permits may be granted, but for limited time period, limited gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will cause jeopardy or other effects that cannot be mitigated, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to get them under the umbrella of the process for all gravel operations.  




Phone: 541-673-1088  Fax: 541-673-1620

They may forget what you said, but they will never forget how you make them feel.
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DRAFT 
 

Gravel Exec Team Expectations and Scope of Project Outline Related to In-
Stream Gravel Operations 

 
 

Blue highlighted items indicate expectations for the Interagency Gravel Tech 
Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair process for decision making for 
applications submitted to the respective agencies for continued gravel mining in 
river systems throughout Oregon.  I like the comments made by Ted that 
somewhat capsulate what I was proposing for the county involvement.  I will 
additionally attach my original e-mail for the group.      
 
 
 

I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the upper Chetco through the 

2008 in-water work period.  The National Marine Fisheries Service 
(NMFS) issued a biological opinion in support of these permitting 
decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the upper Chetco in 2009.  COE and DSL will be 
working to develop a regional general permit (RGP) and general permit) 
respectively, as the vehicle for authorization.  The goal is to make a final 
decision on the respective permits before the in-water work period in 
2009.  The Tech Team will provide input to the COE/DSL to develop the 
anticipated RGP/GP. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the following options:   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Permits may be granted, but with limited gravel volumes or other 
conditions to minimize impacts, or 

c. Short-term permits may be granted. 
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4. If information collected by the Tech Team indicates mining cannot 
continue without unacceptable impacts, the COE and DSL may consider 
permit denial.      

5. This was going to be re-formatted to be more centered on the Technical 
Team working through these a-e items. A scope of work for investigation 
of the Chetco River system is expected from USGS by January 
22February 1, 2007.  The scope of work will include: 

a. USGS? A review of Phase I information that was used to authorize 
the two permits through 2008. 

b. USGS…with the Technical Team A recommendation for additional 
data for use in developing the RGP/GP.    

c. (This could be moved to III. Operations on other river systems.) A 
list of information requirements to address the other river systems.  
This will involve an evaluation of existing data and a 
recommendation for additional data collection needed to fill 
information gaps.    

d. A description of deliverables and how those deliverables would be 
used to facilitate permit decisions.  I understood at the meeting that 
we were going to ask for a prioritized list that was in order of 
importance and necessity with some sort of costs attached to those 
items of interest for the Technical Team and USGS. (could put d & 
e together on a bullet) 

e. Costs associated with creation of those deliverables.   
 

The Tech Team will provide input on the scope of work and provide direction 
for future data collection for the RGP/GP. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL on whether or not the lower Chetco can be included in the RGP.  If it is 
determined the lower Chetco cannot be included, the Tech Team will develop 
a list of information needs and a course of action to obtain the information.   
Even if the Lower Chetco at Estuary wasn’t going to be approved for removal 
I was under the impression it would still be included in the RGP/GP but with 
attached conditions that state the reasons and determining factors for denying 
those areas takes.  

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS scope of work and create a list of 
information needs and a process for obtaining the information for use in 
developing the RGP/GP for the other river systems.  Even if data from the 
next system(s) is not currently reviewed I see it is a HIGH priority that the 
Technical team in conjunction with the USGS should provide a detailed list or 
at least a start to the desired data collection in the future systems.   By giving 
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an idea of what information the Technical team is going to want, the future 
watersheds could have a start to a good base of data that can be used for 
permitting through this process.  This could save thousands of dollars and a 
great deal of time for the operators and the Technical Team.  Presently, the 
Umpqua River and ??? River (to be identified) have been identified as the 
next systems to be studied.  This will be used as a model for information 
gathering.     
1. Defer to the industry folks for prioritizing the other river studies. 
2. Decide how future studies will be funded. 

 
IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of operations with application and 

permit status. 
2. DSL will continue to process renewals, considering Federal and State 

agency recommendations.  DSL requests that other agencies improve 
consistency on how they respond to renewal requests.  DSL will review 
each renewal request consistent with state law and will take into 
consideration comments from state and federal agencies on new and 
renewal applications, as well as comments made by others. To that end, 
DSL will respond to agency comments on renewals by doing one of the 
following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold pending data collection and 

information gathering, or  
c. Permits may be granted, but for limited time period, limited gravel 

removal volumes or other conditions to minimize impacts, or 
d. If information is provided that indicates renewal will cause jeopardy 

or other effects that cannot be mitigated, DSL will consider denial of 
renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   
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From: Mike Tehan
Cc: Monty_Knudsen@fws.gov; MOYNAHAN Kevin; billy@wave.net; BAILEY Bob; CHARLAND Jay; ROSE Jennifer;

joe.zisa@fws.gov; GERMOND Jon P; joy@umpquasand.com; Linton, Judy L NWP; Evans, Lawrence C NWP; lori
warner-dickason; SNOW Patty; relayer@twcontractors.com; Rich@OCAPA.net; PUENT Sally;
szerlog.michael@epa.gov; tedf@hughes.net; Vallette.Yvonne@epamail.epa.gov; Janine_M_Castro@fws.gov; Ken
Phippen; Ben Meyer

Subject: Re: Gravel Exec Team Meeting 1/23/08 10 - 12 noon DSL Mill Creek Room
Date: Friday, January 25, 2008 1:51:53 PM

Greetings team members,

I am sorry that I was unable attend the meeting this week.   As you
probably heard, I have been appointed as the acting Assistant Regional
Administrator for Habitat Conservation, which oversees habitat actions
in Oregon, Washington and Idaho.  This is on top of my duties as the
Oregon State Director.  As a result, I am spread thinly, and will have
to rely on "actings" in some cases where I have to be in multiple places
at the same time.  I am sorry for the inconvenience, but I have
confidence in my management team.  This gravel forum is a high priority
for NMFS, so I will try to ensure full engagement.

I understand that Ben Meyer offered some suggested edits to the
"expectations" document during the meeting (thanks, Ben).  I have a
couple of items of my own to chime in on.

1) We need to remember that neither the technical team nor the executive
team are decision making bodies...the tech team scopes, collects,
reviews, and analyzes  data and other information to present
recommendations in a coordinated fashion, while the exec team
coordinates agency reviews and activities.  The criteria for permit and
related decision making processes come from our statutes and regulations.

2) The document discusses options for permitting by COE and DSL.  Of
course, everyone knows there are other agency actions that underly those
permit decisions, for us, the ESA and MSA consultations.   Are the
discussions in I #3 and I#4  focused on individual permit actions, or
the RGP/GP?  This should be clarified.  Similarly, the RGP will need
ESA/MSA consultation before issuance decisions are made by the
COE/DSL....I know you all know this, but it is not stated.  And since
this will be the first RGP for gravel mining that we have ever consulted
upon, it will likely be a bit more challenging, not routine.

3) Re I #5...I am sure we are all concerned regarding the timing of the
USGS work.   This work needs to be scoped, funded, completed, reviewed,
and analyzed by the tech team for subsequent exec team  consideration
and agency use in regulatory review processes.  What is the liklihood
that this can be accomplished in time to support consutlations on an
RGP, to be issued in time for 2009 in-water work?   Sounds like we will
all do the best we can, but contigencies seem inevitable, so it is a
good thing they are mentioned here.   Since the existing consultations
are for 2 years, any decisions to extend the current individual permits
would require reinitiation of consultation.  Given our staffing levels,
it will be hard to prioritize both the RGP and the individual permit
consults at the same time...just a heads up.

4) I support inclusion of the actions in Item IV.  I am sorry if our
Coquille letter caught folks off guard, but as the paper says, DSL will
continue to review permits and solicit comments on other operations
while the Chetco pilot effort is underway.  We do not have the staff to
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review all the public notices, but when we have resource concerns and
staff availability, we will comment as we have in the past. There have
been extensive investments of public funds to restore salmon habitat in
the Coquille River system, it is important for coho salmon, and it has
been heavily impacted by past gravel mining actions, especially in the
South Fork.  Apologies also regarding any confusion the wording of the
letter and take liability.  Instream mining of gravel bars used for
spawning and rearing salmon and steelhead will cause "take" of these
animals, but in the case of Oregon Coast coho salmon, the species is not
currently listed, so the "take" is not unlawful.  Our final OC coho
listing rule is with OMB in DC, and is due to be published on Feb 4.  IF
the species is listed, and IF a take prohibition (4(d) rule) accompanies
the listing, then the take will be prohibited unless it is exempted
through a section 7 consultation or section 10 take permit.

5) Re IV d  jeopardy:  This is an issue with ESA jargon....We do not
assess whether actions cause jeopardy or adverse modification of
critical habitat in our Fish and Wildlife Coordination Act comment
letters to DSL.  This level of effects analysis only occurs in our
federal section 7 consultations with the Corps.  In our letters to DSL,
we describe effects to NMFS trust resources generally, and specifically
note if we think "take" would occur.  If "take" would occur, and is
prohibited, then a section 7 consultation with a federal agency or a
section 10 take permit with a non-federal entity, would be needed to
"authorize" the take.  Of course, take can also be avoided by not taking
the action, or conducting it in a way that does not cause take.   We
also describe adverse effects to designated essential fish habitat under
the Magnuson Stevens Fishery Conservation Act, and provide
recommendations to avoid any adverse effects noted.

Hope these are not too redundant with the conversation at the meeting
this week.

Thanks for everyone's continued commitment to this process.

thanks, michael

Monty_Knudsen@fws.gov wrote:
> Kevin,  based on our discussions yesterday,  we support the suggested edits
> mentioned at the meeting and offer the following specifically.
>
> Item  5 c   in Section I,  actually refers to operations on other river
> systems so it should be moved into Section III where other river systems
> are discussed.
>
> Section I, number 5 should be reworded or restructured to clearly
> distinguish between what the USGS is expected to provide via the scope of
> work and what is expected of the Tech Team.  As currently constructed, the
> distinction is not clear.
>
> We agree that a timeline or schedule needs to be established for the
> various products from USGS and the Tech Team which will be used in making
> decisions on subsequent permit applications for the Chetco.  Obviously,
> this will require consideration of the seasonal dynamics of the Chetco
> system and when the gravel data can actually be collected.  Funding
> availability for USGS to do the work will obviously play into this as well.
>
> Thanks for the opportunity to provide our input.
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>
>
> Monty Knudsen, Assistant Project Leader
> Oregon Fish & Wildlife Office
> 2600 S.E. 98th Avenue
> Portland, OR 97266-1398
> 503.231.6179
> Website: http://www.fws.gov/oregonfwo/
>
>
>  
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From: MOYNAHAN Kevin
To: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; Evans, Lawrence C NWP; lori warner-dickason; Marcella Lafayette;
szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net; Vallette.Yvonne@epamail.epa.gov

Subject: FW: Gravel Exec Team direction to Tech Team document
Date: Monday, January 28, 2008 8:09:31 AM
Attachments: Kevin"s combined comments gravel SOW 1.26.08 edited by KPM.doc

Kevin"s combined comments gravel SOW 1.26.08 with tracked changes.doc

________________________________

I have attempted to synthesize the many comments received since the meeting last Wednesday.  I
believe you all were copied on the comments as they came in - as requested at the meeting.

I am attaching  both the tracked change format with the comments combined into one draft - and the
changes accepted document.

We are still awaiting comments from OCAPA - otherwise, seems like everyone commented by the end of
the day Friday.

Please review these drafts - I am sending them out before Rich Angstrom sends in his comments today
due to my leaving for Pendleton this morning. Judy Linton and Lori Warner-Dickason will incorporate
Rich's comments into the draft when they come in along with any final comments you may have. I am
out of the office most of this week.  

Larry/Judy/Lori - please produce the final document from any final comments received back on my
changes plus Rich's comments. Then send the final document out to the Tech Team - hopefully by
Tuesday morning. 

Larry and Lori (standing in  for me) are going to go over this document with the Tech Team on Feb 1.

Thanks, Kevin
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DRAFT


Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations and timelines for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair and streamlined process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon. 


In addition to the COE and DSL, the Gravel Exec Team consists of the following members:  Oregon Department of Fish and Wildlife; Oregon Department of Environmental Quality; Oregon Department of Land Conservation and Development; US Fish and Wildlife Service; National Marine Fisheries Service; US Environmental Protection Agency; participating county planning departments including currently from Curry County; and current and prospective commercial mining permitting proponents including Freeman Rock, Tidewater Contractors, and Umpqua Sand and Gravel. 


In working through this process it is understood the criteria for permit and
related decision making processes come from federal, state and local statutes, regulations, and codes.  It is understood that there may be federal Endangered Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) consultations required as part of the permitting process.  It is the intent of the Gravel Exec Team to identify the requirement for federal consultation as early as practicable in the permitting process. 


It is the role of the Gravel Exec Team to coordinate agency reviews and activities and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team.  It is anticipated the information developed as part of this process will be useful to the COE and DSL in considering regional general permits (RGP) and general permits (GP) respectively for commercial gravel mining activities in various watersheds along the Oregon Coast.  This information will also be useful for other agencies with regulatory oversight over gravel mining activities.
  


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11 through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the Chetco in 2009.  COE and DSL will be working to develop a RGP and GP respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide scientific and technical input to the COE/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the options listed below.  Any decision to extend the current Freeman and Tidewater permits beyond the 2008 in-water work period will require a re-initiation of consultation with the federal services.  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Individual permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Individual short-term permits may be granted.


4. If information developed by the Tech Team indicates mining cannot continue due to unacceptable impacts, the COE and DSL may consider permit denial.  This applies to denial of the RGP/GP or individual permits identified in section 3 above.  


5. A scope of work (SOW) for investigation of the Chetco River system is expected from USGS by February 1, 2007.  The SOW will include:


a. USGS and the Tech Team will review Phase I information used to authorize the two permits through 2008.  This review will also identify and synthesize any data gaps required to be addressed in making future permitting decisions. 


b. USGS and the Tech Team will make a recommendation for additional data needs for use in developing the RGP/GP.  


c. A description of potential deliverables and how those deliverables will be used to facilitate permit decisions.  The description of potential deliverables will be prioritized in order of importance.

d. Costs associated with creation of those deliverables or costs for additional studies.  This information will inform Exec Team budget discussions and funding strategies.


The Tech Team will provide input on the SOW and provide direction for future data collection for the RGP/GP.


II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:  The Tech Team will provide input to the COE and DSL concerning the lower Tidewater operation on the Chetco below head of tide.    The COE and DSL anticipate considering a RGP/GP for commercial gravel mining activities throughout the Chetco system including at the Tidewater location below head of tide.   The Tech Team and USGS will identify and synthesize any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 


III.  Operations on other river systems

1.  The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.  This will provide a good base of data that can be used by operators and permitting agencies for addressing permitting issues related to these river systems. Presently, the Umpqua River and ??? River (to be identified by the industry) have been identified as the next systems to be studied.  This will be used as a model for information gathering.    


1. Request industry input for prioritizing other river studies.


2. Develop funding strategies and decide how future studies can be funded.


3. A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.


IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of operations with application and permit status.


2. DSL will continue to process renewals, considering federal and other state agency recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold, at the request of the applicants, pending data collection and information gathering, or 


c. Permits may be granted, but with modified conditions potentially related to limited time periods, gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will cause jeopardy or other effects that cannot be mitigated to conform to state law, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to get them under the umbrella of the process for all gravel operations.  



DRAFT


Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations and timelines for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair and streamlined process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon. 

In addition to the COE and DSL, the Gravel Exec Team consists of the following members:  Oregon Department of Fish and Wildlife; Oregon Department of Environmental Quality; Oregon Department of Land Conservation and Development; US Fish and Wildlife Service; National Marine Fisheries Service; US Environmental Protection Agency; participating county planning departments including currently from Curry County; and current and prospective commercial mining permitting proponents including Freeman Rock, Tidewater Contractors, and Umpqua Sand and Gravel. 

In working through this process it is understood the criteria for permit and
related decision making processes come from federal, state and local statutes, regulations, and codes.  It is understood that there may be federal Endangered Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) consultations required as part of the permitting process.  It is the intent of the Gravel Exec Team to identify the requirement for federal consultation as early as practicable in the permitting process. 


It is the role of the Gravel Exec Team to coordinate agency reviews and activities and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team.  It is anticipated that the information developed as part of this process will be useful to the COE and DSL in considering regional general permits (RGP) and general permits (GP) respectively for commercial gravel mining activities in various watersheds along the Oregon Coast.  This information will also be useful for other agencies with regulatory oversight over gravel mining activities.
  


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11 through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the Chetco in 2009.  COE and DSL will be working to develop a RGP and GP respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide scientific and technical input to the COE/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the options listed below.  Any decision to extend the current Freeman and Tidewater permits beyond the 2008 in-water work period will require a re-initiation of consultation with the federal services.  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Individual permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Individual short-term permits may be granted.


4. If information developed by the Tech Team indicates mining cannot continue due to unacceptable impacts, the COE and DSL may consider permit denial.   This applies to denial of the RGP/GP or individual permits identified in section 3 above.  


5. A scope of work (SOW) for investigation of the Chetco River system is expected from USGS by February 1, 2007.  The SOW will include:


a. USGS and the Tech Team will review Phase I information used to authorize the two permits through 2008.  This review will also identify and synthesize any data gaps required to be addressed in making future permitting decisions. 

b. USGS and the Tech Team will make a recommendation for additional data needs for use in developing the RGP/GP.   


   


c. A description of potential deliverables and how those deliverables will be used to facilitate permit decisions.  The description of potential deliverables will be prioritized in order of importance.

d. Costs associated with creation of those deliverables or costs for additional studies.  This information will inform Exec Team budget discussions and funding strategies.

The Tech Team will provide input on the SOW and provide direction for future data collection for the RGP/GP.


II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:  The Tech Team will provide input to the COE and DSL concerning the lower Tidewater operation on the Chetco below head of tide.    The COE and DSL anticipate considering a RGP/GP for commercial gravel mining activities throughout the Chetco system including at the Tidewater location below head of tide.   The Tech Team and USGS will identify and synthesize any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 

III.  Operations on other river systems

1.  The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.  This will provide a good base of data that can be used by operators and permitting agencies for addressing permitting issues related to these river systems. Presently, the Umpqua River and ??? River (to be identified by the industry) have been identified as the next systems to be studied.  This will be used as a model for information gathering.    


1. Request industry  input for prioritizing other river studies.


2. Develop funding strategies and decide how future studies can be funded.

3. A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.

IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of operations with application and permit status.


2. DSL will continue to process renewals, considering federal and other state agency recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold, at the request of the applicants, pending data collection and information gathering, or 


c. Permits may be granted, but with modified conditions potentially related to limited time periods, gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will cause jeopardy or other effects that cannot be mitigated to conform to state law, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to get them under the umbrella of the process for all gravel operations.  




DRAFT 
 

Gravel Exec Team Expectations and Scope of Project Outline Related to In-
Stream Gravel Operations 

 
 

Blue highlighted items indicate expectations and timelines for the Interagency 
Gravel Tech Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair and streamlined process for 
decision making for applications submitted to the respective agencies for 
continued gravel mining in river systems throughout Oregon.  
 
In addition to the COE and DSL, the Gravel Exec Team consists of the following 
members:  Oregon Department of Fish and Wildlife; Oregon Department of 
Environmental Quality; Oregon Department of Land Conservation and 
Development; US Fish and Wildlife Service; National Marine Fisheries Service; 
US Environmental Protection Agency; participating county planning departments 
including currently from Curry County; and current and prospective commercial 
mining permitting proponents including Freeman Rock, Tidewater Contractors, 
and Umpqua Sand and Gravel.  
 
In working through this process it is understood the criteria for permit and 
related decision making processes come from federal, state and local statutes, 
regulations, and codes.  It is understood that there may be federal Endangered 
Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) 
consultations required as part of the permitting process.  It is the intent of the 
Gravel Exec Team to identify the requirement for federal consultation as early as 
practicable in the permitting process.  
 
It is the role of the Gravel Exec Team to coordinate agency reviews and activities 
and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to 
scope, collect, review and analyze data and other information to present 
recommendations in a coordinated fashion to the Exec Team.  It is anticipated 
the information developed as part of this process will be useful to the COE and 
DSL in considering regional general permits (RGP) and general permits (GP) 
respectively for commercial gravel mining activities in various watersheds along 
the Oregon Coast.  This information will also be useful for other agencies with 
regulatory oversight over gravel mining activities. 
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I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the portion of the Chetco 

from head of tide to just past the second bridge at approximately river mile 
11 through the 2008 in-water work period.  The National Marine Fisheries 
Service (NMFS) issued a biological opinion in support of these permitting 
decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the Chetco in 2009.  COE and DSL will be 
working to develop a RGP and GP respectively, as the vehicle for 
authorization.  The goal is to make a final decision on the respective 
permits before the in-water work period in 2009.  The Tech Team will 
provide scientific and technical input to the COE/DSL to develop the 
anticipated RGP/GP and inform the agency decision-making on these 
permits. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the options listed below.  Any decision to extend the current 
Freeman and Tidewater permits beyond the 2008 in-water work period will 
require a re-initiation of consultation with the federal services.   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Individual permits may be granted, but with limited gravel volumes 
or other conditions to minimize impacts, or 

c. Individual short-term permits may be granted. 
4. If information developed by the Tech Team indicates mining cannot 

continue due to unacceptable impacts, the COE and DSL may consider 
permit denial.  This applies to denial of the RGP/GP or individual permits 
identified in section 3 above.   

5. A scope of work (SOW) for investigation of the Chetco River system is 
expected from USGS by February 1, 2007.  The SOW will include: 

a. USGS and the Tech Team will review Phase I information used to 
authorize the two permits through 2008.  This review will also 
identify and synthesize any data gaps required to be addressed in 
making future permitting decisions.  

b. USGS and the Tech Team will make a recommendation for 
additional data needs for use in developing the RGP/GP.   

c. A description of potential deliverables and how those deliverables 
will be used to facilitate permit decisions.  The description of 
potential deliverables will be prioritized in order of importance. 
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d. Costs associated with creation of those deliverables or costs for 
additional studies.  This information will inform Exec Team budget 
discussions and funding strategies. 

 
The Tech Team will provide input on the SOW and provide direction for future 
data collection for the RGP/GP. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL concerning the lower Tidewater operation on the Chetco below head of 
tide.    The COE and DSL anticipate considering a RGP/GP for commercial 
gravel mining activities throughout the Chetco system including at the 
Tidewater location below head of tide.   The Tech Team and USGS will 
identify and synthesize any data gaps required to be addressed below head 
of tide on the Chetco to inform RGP/GP permitting decisions.  

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS SOW and create a list of information 
needs and a process for obtaining the information for use in developing the 
RGP/GP for the other river systems.  The Tech Team, in conjunction with the 
USGS, will start to develop a detailed list of the desired data collection related 
to the other river systems.  This will provide a good base of data that can be 
used by operators and permitting agencies for addressing permitting issues 
related to these river systems. Presently, the Umpqua River and ??? River (to 
be identified by the industry) have been identified as the next systems to be 
studied.  This will be used as a model for information gathering.     
1. Request industry input for prioritizing other river studies. 
2. Develop funding strategies and decide how future studies can be funded. 
3. A list of information requirements to address the other river systems.  This 

will involve an evaluation of existing data and a recommendation for 
additional data collection needed to fill information gaps. 

 
IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of operations with application and 

permit status. 
2. DSL will continue to process renewals, considering federal and other state 

agency recommendations.  DSL requests that other agencies improve 
consistency on how they respond to renewal requests.  DSL will review 
each renewal request consistent with state law and will take into 
consideration comments from state and federal agencies on new and 
renewal applications, as well as comments made by others. To that end, 
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DSL will respond to agency comments on renewals by doing one of the 
following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold, at the request of the applicants, 

pending data collection and information gathering, or  
c. Permits may be granted, but with modified conditions potentially 

related to limited time periods, gravel removal volumes or other 
conditions to minimize impacts, or 

d. If information is provided that indicates renewal will cause jeopardy 
or other effects that cannot be mitigated to conform to state law, 
DSL will consider denial of renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   
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DRAFT 
 

Gravel Exec Team Expectations and Scope of Project Outline Related to In-
Stream Gravel Operations 

 
 

Blue highlighted items indicate expectations and timelines for the Interagency 
Gravel Tech Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair and streamlined process for 
decision making for applications submitted to the respective agencies for 
continued gravel mining in river systems throughout Oregon.  
 
In addition to the COE and DSL, the Gravel Exec Team consists of the following 
members:  Oregon Department of Fish and Wildlife; Oregon Department of 
Environmental Quality; Oregon Department of Land Conservation and 
Development; US Fish and Wildlife Service; National Marine Fisheries Service; 
US Environmental Protection Agency; participating county planning departments 
including currently from Curry County; and current and prospective commercial 
mining permitting proponents including Freeman Rock, Tidewater Contractors, 
and Umpqua Sand and Gravel.   
 
In working through this process it is understood the criteria for permit and 
related decision making processes come from federal, state and local statutes, 
regulations, and codes.  It is understood that there may be federal Endangered 
Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) 
consultations required as part of the permitting process.  It is the intent of the 
Gravel Exec Team to identify the requirement for federal consultation as early as 
practicable in the permitting process.  
 
It is the role of the Gravel Exec Team to coordinate agency reviews and activities 
and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to 
scope, collect, review and analyze data and other information to present 
recommendations in a coordinated fashion to the Exec Team.  It is anticipated 
that the information developed as part of this process will be useful to the COE 
and DSL in considering regional general permits (RGP) and general permits (GP) 
respectively for commercial gravel mining activities in various watersheds along 
the Oregon Coast.  This information will also be useful for other agencies with 
regulatory oversight over gravel mining activities. 
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I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the portion of the upper 

Chetco from head of tide to just past the second bridge at approximately 
river mile 11 through the 2008 in-water work period.  The National Marine 
Fisheries Service (NMFS) issued a biological opinion in support of these 
permitting decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the upper Chetco in 2009.  COE and DSL will be 
working to develop a regional general permit (RGP) and GP general 
permit) respectively, as the vehicle for authorization.  The goal is to make 
a final decision on the respective permits before the in-water work period 
in 2009.  The Tech Team will provide scientific and technical input to the 
COE/DSL to develop the anticipated RGP/GP and inform the agency 
decision-making on these permits. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the following options listed below.:  Any decision to extend the 
current Freeman and Tidewater permits beyond the 2008 in-water work 
period will require a re-initiation of consultation with the federal services.   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Individual pPermits may be granted, but with limited gravel volumes 
or other conditions to minimize impacts, or 

c. Individual sShort-term permits may be granted. 
4. If information developed collected by the Tech Team indicates mining 

cannot continue due to without unacceptable impacts, the COE and DSL 
may consider permit denial.   This applies to denial of the RGP/GP or 
individual permits identified in section 3 above.   

5. A scope of work (SOW) for investigation of the Chetco River system is 
expected from USGS by January 22February 1, 2007.  The SOWscope of 
work will include: 

a. USGS and the Tech Team will review A review of Phase I 
information that was used to authorize the two permits through 
2008.  This review will also identify and synthesize any data gaps 
required to be addressed in making future permitting decisions.  

b. USGS and the Tech Team Awill make a recommendation for 
additional data needs for use in developing the RGP/GP.    

A list of information requirements to address the other river systems.  
This will involve an evaluation of existing data and a recommendation 
for additional data collection needed to fill information gaps.    
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c. A description of potential deliverables and how those deliverables 
will would be used to facilitate permit decisions.  The description of 
potential deliverables will be prioritized in order of importance. 

d. Costs associated with creation of those deliverables or costs for 
additional studies.  This information will inform Exec Team budget 
discussions and funding strategies. 

 
The Tech Team will provide input on the SOWscope of work and provide 
direction for future data collection for the RGP/GP. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL concerning the lower Tidewater operation on the Chetco below head of 
tide.  on whether or not the lower Chetco can be included in the RGP.  The 
COE and DSL anticipate considering a RGP/GP for commercial gravel mining 
activities throughout the Chetco system including at the Tidewater location 
below head of tide.   If it is determined the lower Chetco cannot be included, 
Tthe Tech Team and USGS will develop identify and synthesize any data 
gaps required to be addressed below head of tide on the Chetco to inform 
RGP/GP permitting decisions.a list of information needs and a course of 
action to obtain the information.   
 

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS SOWscope of work and create a list 
of information needs and a process for obtaining the information for use in 
developing the RGP/GP for the other river systems.  The Tech Team, in 
conjunction with the USGS, will start to develop a detailed list of the desired 
data collection related to the other river systems.  This will provide a good 
base of data that can be used by operators and permitting agencies for 
addressing permitting issues related to these river systems. Presently, the 
Umpqua River and ??? River (to be identified by the industry) have been 
identified as the next systems to be studied.  This will be used as a model for 
information gathering.     
1. Request Defer to the industry folks  input for prioritizing the other river 

studies. 
2. Develop funding strategies and dDecide how future studies canwill be 

funded. 
2.3. A list of information requirements to address the other river 

systems.  This will involve an evaluation of existing data and a 
recommendation for additional data collection needed to fill information 
gaps. 

 

Formatted: Bullets and Numbering
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IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of operations with application and 

permit status. 
2. DSL will continue to process renewals, considering fFederal and other 

sState agency recommendations.  DSL requests that other agencies 
improve consistency on how they respond to renewal requests.  DSL will 
review each renewal request consistent with state law and will take into 
consideration comments from state and federal agencies on new and 
renewal applications, as well as comments made by others. To that end, 
DSL will respond to agency comments on renewals by doing one of the 
following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold, at the request of the applicants 

pending, pending data collection and information gathering, or  
c. Permits may be granted, but with modified conditions potentially 

related tofor limited time periods, limited gravel removal volumes or 
other conditions to minimize impacts, or 

d. If information is provided that indicates renewal will cause jeopardy 
or other effects that cannot be mitigated to conform to state law, 
DSL will consider denial of renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Frank Schnitzer"; "Glen Hess"; "Janine Castro";

"Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow";
"Robert Elayer"; "Todd Confer"; "Yvonne Vallette"

Subject: Tech Team meeting Friday February 1
Date: Tuesday, January 29, 2008 3:04:30 PM
Attachments: Gravel Tech Team agenda 01feb08.doc

Gravel Tech Team Expectations draft - 1 22 08 (3).doc
Gravel Tech Team Expectations draft - 1 22 08 (3).doc
Gravel transport measurement options.doc
Gravel transport measurement options.doc

                    

Tech Team Members:  Attached are documents for Friday’s (February 1) meeting which will be held in
the Corps of Engineers offices, 333 SW First Avenue, Portland from 10:00 -12:00.  The meeting room is
on the 8th floor in the Regulatory Branch Conference Room.  I have given the security guards the
names of those that have indicated they plan to attend in person.  I have also reserved a call in number
for those preferring to participate by phone.  The number is 503-808-5198 passcode 3295.

Attachments are as follows:
1. Agenda
2. Executive Team Expectations Document – this document outlines the expectations of the Executive
Team related to instream gravel operations and also provides direction to the Tech Team.
3. USGS paper outlining alternative approaches to assessing bedload transport rates.

As noted on the agenda, we need to talk about our meeting schedules so please bring your calendars.

Thank you all for being flexible with your schedules…I believe all team members will be able to
participate either in person or by phone.  Talk with you all on Friday.  Judy
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Gravel Tech Team Mtg

Feb 1, 2007, 10-12


COE Office, 8th Floor Regulatory Branch Conference Room

Call in number 503-808-5198 passcode 3295


Agenda


1. Exec Team expectations draft document 


a. Discussion of permit vehicle (RGP/GP), generally  


b. Interim permit processes


c. Timelines for RGP/GP development


d. Comments?


2. Public participation- public information meeting in March?


3. Additional data needs for development of the RGP/GP for the Chetco operations.   


a. Gravel Budget


b. Other information? 


c. Is there something specific we need for the estuary site?


4. Meeting Schedule


5. Next Steps



DRAFT


Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations and timelines for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair and streamlined process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon. 


In addition to the COE and DSL, the Gravel Exec Team consists of the following members:  Oregon Department of Fish and Wildlife; Oregon Department of Environmental Quality; Oregon Department of Land Conservation and Development; US Fish and Wildlife Service; National Marine Fisheries Service; US Environmental Protection Agency; participating county planning departments including currently from Curry County; and current and prospective commercial mining permitting proponents including Freeman Rock, Tidewater Contractors, and Umpqua Sand and Gravel. 


In working through this process it is understood the criteria for permit and
related decision making processes come from federal, state and local statutes, regulations, and codes.  It is understood that there may be federal Endangered Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) consultations required as part of the permitting process.  It is the intent of the Gravel Exec Team to identify the requirement for federal consultation as early as practicable in the permitting process. 


It is the role of the Gravel Exec Team to coordinate agency reviews and activities and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team.  It is anticipated the information developed as part of this process will be useful to the COE and DSL in considering regional general permits (RGP) and general permits (GP) respectively for commercial gravel mining activities in various watersheds along the Oregon Coast.  This information will also be useful for other agencies with regulatory oversight over gravel mining activities.
  


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11 through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the Chetco in 2009.  COE and DSL will be working to develop a RGP and GP respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide scientific and technical input to the COE/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the options listed below.  Any decision to extend the current Freeman and Tidewater permits beyond the 2008 in-water work period will require a re-initiation of consultation with the federal services.  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Individual permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Individual short-term permits may be granted.


4. If information developed by the Tech Team indicates mining cannot continue due to unacceptable impacts, the COE and DSL may consider permit denial.    DEQ may consider denial of the 401 Water Quality certification, if findings indicate adverse impacts to water quality and its beneficial uses.


5. A scope of work (SOW) for investigation of the Chetco River system is expected from USGS by February 1, 2007.  The SOW will include:


a. USGS and the Tech Team will review Phase I information used to authorize the two permits through 2008.  This review will also identify and synthesize any data gaps required to be addressed in making future permitting decisions. 


b. USGS and the Tech Team will make a recommendation for additional data needs for use in developing the RGP/GP.  


c. A description of potential deliverables and how those deliverables will be used to facilitate permit decisions.  The description of potential deliverables will be prioritized in order of importance.

d. Costs associated with creation of those deliverables or costs for additional studies.  This information will inform Exec Team budget discussions and funding strategies.


The Tech Team will provide input on the SOW and provide direction for future data collection for the RGP/GP.


II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:  The Tech Team will provide input to the COE and DSL concerning the lower Tidewater operation on the Chetco below head of tide.    The COE and DSL anticipate considering a RGP/GP for commercial gravel mining activities throughout the Chetco system including at the Tidewater location below head of tide.   The Tech Team and USGS will identify and synthesize any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 


III.  Operations on other river systems

1.  The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.  This will provide a good base of data that can be used by operators and permitting agencies for addressing permitting issues related to these river systems. Presently, the Rogue, Umpqua and Coquillle Rivers (to be identified by the industry) have been identified as the next systems to be studied.  This will be used as a model for information gathering.    


1. Request industry input for prioritizing other river studies.


2. Develop funding strategies and decide how future studies can be funded.


3. A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.


IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of operations with application and permit status.


2. DSL will continue to process renewals, considering federal and other state agency recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold, at the request of the applicants, pending data collection and information gathering, or 


c. Permits may be granted, but with modified conditions potentially related to limited time periods, gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will cause jeopardy or other effects that cannot be mitigated to conform to state law, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to get them under the umbrella of the process for all gravel operations.  



DRAFT


Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations and timelines for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair and streamlined process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon. 


In addition to the COE and DSL, the Gravel Exec Team consists of the following members:  Oregon Department of Fish and Wildlife; Oregon Department of Environmental Quality; Oregon Department of Land Conservation and Development; US Fish and Wildlife Service; National Marine Fisheries Service; US Environmental Protection Agency; participating county planning departments including currently from Curry County; and current and prospective commercial mining permitting proponents including Freeman Rock, Tidewater Contractors, and Umpqua Sand and Gravel. 


In working through this process it is understood the criteria for permit and
related decision making processes come from federal, state and local statutes, regulations, and codes.  It is understood that there may be federal Endangered Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) consultations required as part of the permitting process.  It is the intent of the Gravel Exec Team to identify the requirement for federal consultation as early as practicable in the permitting process. 


It is the role of the Gravel Exec Team to coordinate agency reviews and activities and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team.  It is anticipated the information developed as part of this process will be useful to the COE and DSL in considering regional general permits (RGP) and general permits (GP) respectively for commercial gravel mining activities in various watersheds along the Oregon Coast.  This information will also be useful for other agencies with regulatory oversight over gravel mining activities.
  


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11 through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the Chetco in 2009.  COE and DSL will be working to develop a RGP and GP respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide scientific and technical input to the COE/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the options listed below.  Any decision to extend the current Freeman and Tidewater permits beyond the 2008 in-water work period will require a re-initiation of consultation with the federal services.  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Individual permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Individual short-term permits may be granted.


4. If information developed by the Tech Team indicates mining cannot continue due to unacceptable impacts, the COE and DSL may consider permit denial.    DEQ may consider denial of the 401 Water Quality certification, if findings indicate adverse impacts to water quality and its beneficial uses.


5. A scope of work (SOW) for investigation of the Chetco River system is expected from USGS by February 1, 2007.  The SOW will include:


a. USGS and the Tech Team will review Phase I information used to authorize the two permits through 2008.  This review will also identify and synthesize any data gaps required to be addressed in making future permitting decisions. 


b. USGS and the Tech Team will make a recommendation for additional data needs for use in developing the RGP/GP.  


c. A description of potential deliverables and how those deliverables will be used to facilitate permit decisions.  The description of potential deliverables will be prioritized in order of importance.

d. Costs associated with creation of those deliverables or costs for additional studies.  This information will inform Exec Team budget discussions and funding strategies.


The Tech Team will provide input on the SOW and provide direction for future data collection for the RGP/GP.


II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:  The Tech Team will provide input to the COE and DSL concerning the lower Tidewater operation on the Chetco below head of tide.    The COE and DSL anticipate considering a RGP/GP for commercial gravel mining activities throughout the Chetco system including at the Tidewater location below head of tide.   The Tech Team and USGS will identify and synthesize any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 


III.  Operations on other river systems

1.  The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.  This will provide a good base of data that can be used by operators and permitting agencies for addressing permitting issues related to these river systems. Presently, the Rogue, Umpqua and Coquillle Rivers (to be identified by the industry) have been identified as the next systems to be studied.  This will be used as a model for information gathering.    


1. Request industry input for prioritizing other river studies.


2. Develop funding strategies and decide how future studies can be funded.


3. A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.


IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of operations with application and permit status.


2. DSL will continue to process renewals, considering federal and other state agency recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold, at the request of the applicants, pending data collection and information gathering, or 


c. Permits may be granted, but with modified conditions potentially related to limited time periods, gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will cause jeopardy or other effects that cannot be mitigated to conform to state law, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to get them under the umbrella of the process for all gravel operations.  



Approaches to assessing bedload transport rates for Oregon coastal rivers

Jim O’Connor


January 25, 2007


South coast instream gravel mining: Issues of interest--

1. Gravel supply rate


2. Effects of supply changes to channel morphology and riverine ecosystem


Focusing on question 1, my reading of the literature and experience indicates four broad approaches to estimating gravel supply rates for a particular stream. All of these approaches could be conducted for individual rivers, although some are very amenable for regional (i.e. several-river) analysis. Some of the approaches would be more powerful in combination with each other. The USGS could conduct any of these types of analysis, producing reports containing data and analysis. Any such effort would require funding. The amount of necessary funding would of course depend on the chosen approach(es) and intensity and duration of effort, and can’t really be determined precisely at this point. If the technical and/or executive committee would like us to move forward on any of the proposed analyses, we could prepare a complete proposal, with costs, for consideration. With the proper expertise, all of these approaches could be performed to varying degrees by other agencies or private parties.

Expectation management: Under the very best possible circumstances, it is highly unlikely that any approach suggested below with provide answers with accuracies within a factor of 2 of true values. A more reasonable target expectation is accuracy to within an order of magnitude or so.


Plausible approaches.

Direct measurement: 

The direct measurement of bedload transport by sampling of transport rates, typically by use of a bedload sampler during high flows. Sampled bedload transport rates are combined with flow measurements to develop a transport rating curve. Such a curve can be integrated over the year to calculate annual gravel transport past a measurement section. The USGS has the capacity for doing such measurements, with active bedload measurement programs ongoing on the Sandy and Deschutes rivers, Oregon.


Pros: 


1. If conducted properly with sufficient sampling, this approach is by far the most accurate method of estimating gravel movement.


2. Measurements at single river provide information very useful to calibrating regional approaches

Cons:


1. Such measurements would be very expensive for many south-coast rivers, requiring location of suitable sites for which teams could be rapidly mobilized. Because of the flashiness of these rivers, especially the smaller ones, this may not be realistically feasible. At least several measurements a year would be required. For the USGS to collect, analyze, and report such data for a single station (existing active streamflow measurement location), it would cost on the order of $25,000 per year, plus any initial set-up costs required to enable sampling at a site. There could be cost savings if there was sampling at multiple but closely located stations.  

2. Bedload transport varies tremendously (orders of magnitudes) from year to year, so for such a measurement program to serve as the sole basis for a scientifically justified regulatory program, it would need to continue for at least several years. 

References:


Edwards, T.K., and Glysson, G.D., 1999, Field measurement of fluvial sediment: U.S. Geological Survey Techniques of Water-Resources Investigations, Book 3, Chapter C2, 89 p.
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Empirical to semi-empirical bedload transport formulae:

This has been a widely applied technique for estimating bedload transport. One critical assumption to this technique is that upstream supply is unlimited—in other words—the amount of bedload transported is limited solely by flow conditions. Although some recent applications have developed means to partly account for supply limitation by analysis of bed-material particle size distributions. This approach can be implemented for any stream for which there are flow records, but can serve as a basis for GIS analyses to estimate bed-material fluxes (see below) for non-gaged rivers. Recent applications of this include work by Ned Andrews (USGS) for several coastal California stream (Andrews, 2007, in prep.) and work by J. Barry for several Idaho gravel-bed streams. This technique requires stream-flow information, so it best applied in the vicinity of streamflow measuring stations. Comparative analyses indicate that the best of these techniques yield results correct to within an order of magnitude. This approach could applied singly, or for several streams, in the area of interest in fairly short order. The approaches of Barry (2004) and Andrews (in prep.) require some field measurements to characterize particle size distribution and local flow conditions, which could be conducted this summer. The computations and report could most likely be completed by the end of the calendar year, given available resources and a limited project scope. It is difficult to predict costs, because of the uncertainties of scope and available data, but perhaps roughly between $25k and $75k to conduct such an analysis for several coastal streams.

Pros: 


1
Probably the simplest, quickest and cheapest approach, readily conducted on rivers with streamflow data.


2
Can be used in combination other approaches to estimate transport in rivers without streamflow data.

3
Limited bedload transport sampling (especially to define threshold mobilization conditions) can greatly improve accuracy.


Cons:


1
Typically at best accurate to within an order of magnitude, which only can be judged if conducted in conjunction with other gravel transport analyses.

2
Depends significantly on assumptions regarding sediment supply and threshold mobilization.
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Wilcock, P.R. 2001, Toward a practical method for estimating sediment-transport rates in gravel-bed rivers: Earth Surface Processes and Landforms, v. 27, p. 1395-1408.


Martin, Y., and Ham, D., 2005, Testing bedload transport formulae using morphologic transport estimates and field data: lower Fraser River, British Columbia: Earth Surface Processes and Landforms, v. 30, p. 1265-1282.


Morphologic Transport Estimates:

Morphology-based sediment budgets are based primarily on repeat (historic) topographic surveys or areal photo analyses documenting volumetric changes or transfers of bed and bar sediment. In conjunction with estimates of transport lengths, or known boundary conditions regarding sediment input or output, long-term transport rates can be estimated. This approach has been gaining traction over the last several years, with several applications in British Columbia, Colorado, and the UK. This approach yields long-term average (multi-year) of the fluxes of bar and channel bed material. Accuracy is difficult to judge without independent observations of transport rates. This approach is applied on a river by river basis, and can focus on specific reaches of interest. The high level of mapping, GIS analysis, and computation effort makes this approach fairly expensive, perhaps requiring $25k-$75k per reach for analysis and publication of results. The work required would probably mean that the fastest a complete report could be produced would be spring or summer of 2009, depending on the number of time periods and reaches evaluated.

Pros: 


1
Probably the cheapest approach that is based on actual observations of sediment transfer through a reach. 


2
Analysis considers relevant multi-year to multi-decadal time scales


3
Coastal streams probably good candidates for such an approach.


4
Data and analysis (GIS coverages, mapping) acquired by this approach has wide utility for other studies and monitoring. This would be especially relevant to question 2 posed at the beginning of this discussion.

5
Data from this approach can aid empirical analyses of similar rivers


Cons:


1
Relatively intense mapping and analysis effort required up front.


2
Difficult to apply if there have been significant land-use changes affecting sediment supply or channel conditions during time period of available photography and topographic information.


References: 


Gaeuman, D.A. Schmidt, J.C., and Wilcock, P.R., 2003, Evalation of in-channel gravel storage with morphology-based gravel budgets developed from planimetric data: Journal of Geophysical Research, v. 108, doi: 10.2039/2002JF000002.
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GIS-based empirical analyses


This approach relies on extrapolating estimates of sediment flux from locations of known or estimated gravel transport rates (via one of the methods outlined above or from some other source such as reservoir surveys) on the basis of regressions between transport rates and watershed characteristics. Common predictor variables for this type of analysis are indices of watershed area, topography, precipitation, and geology. This approach has been employed successfully for California coastal streams (Andrews, 2007) and for the central Oregon (O’Connor et al., 2003). While potentially a relatively quick and inexpensive way to obtain transport rates for all rivers of interest (including ungaged rivers), it depends of developing a reasonable regression for predicting transport rates. In absence of application of other approaches (using whatever existing data may be available), this method could be attempted rather quickly for several rivers, with results published early 2009 or so at a cost of $25k-$75k. Employed in combination with another method, in particular either bedload transport equations or the morphologic approach, the GIS approach would have a much higher likelihood of success, but this would increase cost and time.

Pros: 


1
If appropriate data available (repeat reservoir surveys I think would be necessary in this case), this approach can be relatively quick to do and widely applied.


2
If regression relations structured properly, can be applied for any river reach regardless of flow information.


3
Generally applicable at appropriate (multi-year to decadal) timeframes.


4
Builds readily from other approaches


Cons:


1
Depends on existing data of bedload volumes or transport rates from which to build regressions.

2
Risk of total failure if adequate regressions can’t be developed.
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South coast instream gravel mining: Issues of interest--

1. Gravel supply rate


2. Effects of supply changes to channel morphology and riverine ecosystem


Focusing on question 1, my reading of the literature and experience indicates four broad approaches to estimating gravel supply rates for a particular stream. All of these approaches could be conducted for individual rivers, although some are very amenable for regional (i.e. several-river) analysis. Some of the approaches would be more powerful in combination with each other. The USGS could conduct any of these types of analysis, producing reports containing data and analysis. Any such effort would require funding. The amount of necessary funding would of course depend on the chosen approach(es) and intensity and duration of effort, and can’t really be determined precisely at this point. If the technical and/or executive committee would like us to move forward on any of the proposed analyses, we could prepare a complete proposal, with costs, for consideration. With the proper expertise, all of these approaches could be performed to varying degrees by other agencies or private parties.

Expectation management: Under the very best possible circumstances, it is highly unlikely that any approach suggested below with provide answers with accuracies within a factor of 2 of true values. A more reasonable target expectation is accuracy to within an order of magnitude or so.


Plausible approaches.

Direct measurement: 

The direct measurement of bedload transport by sampling of transport rates, typically by use of a bedload sampler during high flows. Sampled bedload transport rates are combined with flow measurements to develop a transport rating curve. Such a curve can be integrated over the year to calculate annual gravel transport past a measurement section. The USGS has the capacity for doing such measurements, with active bedload measurement programs ongoing on the Sandy and Deschutes rivers, Oregon.


Pros: 


1. If conducted properly with sufficient sampling, this approach is by far the most accurate method of estimating gravel movement.


2. Measurements at single river provide information very useful to calibrating regional approaches

Cons:


1. Such measurements would be very expensive for many south-coast rivers, requiring location of suitable sites for which teams could be rapidly mobilized. Because of the flashiness of these rivers, especially the smaller ones, this may not be realistically feasible. At least several measurements a year would be required. For the USGS to collect, analyze, and report such data for a single station (existing active streamflow measurement location), it would cost on the order of $25,000 per year, plus any initial set-up costs required to enable sampling at a site. There could be cost savings if there was sampling at multiple but closely located stations.  

2. Bedload transport varies tremendously (orders of magnitudes) from year to year, so for such a measurement program to serve as the sole basis for a scientifically justified regulatory program, it would need to continue for at least several years. 
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Edwards, T.K., and Glysson, G.D., 1999, Field measurement of fluvial sediment: U.S. Geological Survey Techniques of Water-Resources Investigations, Book 3, Chapter C2, 89 p.
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Empirical to semi-empirical bedload transport formulae:

This has been a widely applied technique for estimating bedload transport. One critical assumption to this technique is that upstream supply is unlimited—in other words—the amount of bedload transported is limited solely by flow conditions. Although some recent applications have developed means to partly account for supply limitation by analysis of bed-material particle size distributions. This approach can be implemented for any stream for which there are flow records, but can serve as a basis for GIS analyses to estimate bed-material fluxes (see below) for non-gaged rivers. Recent applications of this include work by Ned Andrews (USGS) for several coastal California stream (Andrews, 2007, in prep.) and work by J. Barry for several Idaho gravel-bed streams. This technique requires stream-flow information, so it best applied in the vicinity of streamflow measuring stations. Comparative analyses indicate that the best of these techniques yield results correct to within an order of magnitude. This approach could applied singly, or for several streams, in the area of interest in fairly short order. The approaches of Barry (2004) and Andrews (in prep.) require some field measurements to characterize particle size distribution and local flow conditions, which could be conducted this summer. The computations and report could most likely be completed by the end of the calendar year, given available resources and a limited project scope. It is difficult to predict costs, because of the uncertainties of scope and available data, but perhaps roughly between $25k and $75k to conduct such an analysis for several coastal streams.

Pros: 


1
Probably the simplest, quickest and cheapest approach, readily conducted on rivers with streamflow data.


2
Can be used in combination other approaches to estimate transport in rivers without streamflow data.

3
Limited bedload transport sampling (especially to define threshold mobilization conditions) can greatly improve accuracy.


Cons:


1
Typically at best accurate to within an order of magnitude, which only can be judged if conducted in conjunction with other gravel transport analyses.

2
Depends significantly on assumptions regarding sediment supply and threshold mobilization.
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Morphologic Transport Estimates:

Morphology-based sediment budgets are based primarily on repeat (historic) topographic surveys or areal photo analyses documenting volumetric changes or transfers of bed and bar sediment. In conjunction with estimates of transport lengths, or known boundary conditions regarding sediment input or output, long-term transport rates can be estimated. This approach has been gaining traction over the last several years, with several applications in British Columbia, Colorado, and the UK. This approach yields long-term average (multi-year) of the fluxes of bar and channel bed material. Accuracy is difficult to judge without independent observations of transport rates. This approach is applied on a river by river basis, and can focus on specific reaches of interest. The high level of mapping, GIS analysis, and computation effort makes this approach fairly expensive, perhaps requiring $25k-$75k per reach for analysis and publication of results. The work required would probably mean that the fastest a complete report could be produced would be spring or summer of 2009, depending on the number of time periods and reaches evaluated.

Pros: 


1
Probably the cheapest approach that is based on actual observations of sediment transfer through a reach. 


2
Analysis considers relevant multi-year to multi-decadal time scales


3
Coastal streams probably good candidates for such an approach.


4
Data and analysis (GIS coverages, mapping) acquired by this approach has wide utility for other studies and monitoring. This would be especially relevant to question 2 posed at the beginning of this discussion.

5
Data from this approach can aid empirical analyses of similar rivers


Cons:


1
Relatively intense mapping and analysis effort required up front.


2
Difficult to apply if there have been significant land-use changes affecting sediment supply or channel conditions during time period of available photography and topographic information.


References: 


Gaeuman, D.A. Schmidt, J.C., and Wilcock, P.R., 2003, Evalation of in-channel gravel storage with morphology-based gravel budgets developed from planimetric data: Journal of Geophysical Research, v. 108, doi: 10.2039/2002JF000002.


Ham, D.G., and Church, M., 2000, Bed-material transport estimated from channel morphodynamics: Chilliwack River, British Columbia: Earth Surface Processes and Landforms, v. 25, p. 1123-1142.


McLean, D.G., and Church, M., 1999, Sediment transport along lower Fraser River—2. Estimates based on the long-term gravel budget: Water Resources Research, v. 35, pp. 2549-2559.


Martin, Y., and Church, M., 1995, Bed-material transport estimated from channel surveys: Vedder River, British Columbia: Earth Surface Processes and Landforms, v. 20, p. 1265-1282.
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GIS-based empirical analyses


This approach relies on extrapolating estimates of sediment flux from locations of known or estimated gravel transport rates (via one of the methods outlined above or from some other source such as reservoir surveys) on the basis of regressions between transport rates and watershed characteristics. Common predictor variables for this type of analysis are indices of watershed area, topography, precipitation, and geology. This approach has been employed successfully for California coastal streams (Andrews, 2007) and for the central Oregon (O’Connor et al., 2003). While potentially a relatively quick and inexpensive way to obtain transport rates for all rivers of interest (including ungaged rivers), it depends of developing a reasonable regression for predicting transport rates. In absence of application of other approaches (using whatever existing data may be available), this method could be attempted rather quickly for several rivers, with results published early 2009 or so at a cost of $25k-$75k. Employed in combination with another method, in particular either bedload transport equations or the morphologic approach, the GIS approach would have a much higher likelihood of success, but this would increase cost and time.

Pros: 


1
If appropriate data available (repeat reservoir surveys I think would be necessary in this case), this approach can be relatively quick to do and widely applied.


2
If regression relations structured properly, can be applied for any river reach regardless of flow information.


3
Generally applicable at appropriate (multi-year to decadal) timeframes.


4
Builds readily from other approaches


Cons:


1
Depends on existing data of bedload volumes or transport rates from which to build regressions.

2
Risk of total failure if adequate regressions can’t be developed.
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O’Connor, J.E. Grant, G.E., and Haluska, T.L., 2003, Overview of geology, hydrology, geomorphology, and sediment budget of the Deschutes river basin, Oregon, in, O’Connor, J.E., and Grant, G.E., eds., A Peculiar River—Geology, Geomorphology, and Hydrology of the Deschutes River, Oregon: American Geophysical Union Water Science and Application Series No. 7, pp. 7-29.



Gravel Tech Team Mtg 
Feb 1, 2007, 10-12 

COE Office, 8th Floor Regulatory Branch Conference Room 
 

Call in number 503-808-5198 passcode 3295 
 
 

Agenda 
 
 

1. Exec Team expectations draft document  
  

a. Discussion of permit vehicle (RGP/GP), generally   
 
b. Interim permit processes 

 
c. Timelines for RGP/GP development 

 
d. Comments? 
 

2. Public participation- public information meeting in March? 
 

3. Additional data needs for development of the RGP/GP for the Chetco 
operations.    

 
a. Gravel Budget 
 
b. Other information?  

 
c. Is there something specific we need for the estuary site? 
 

4. Meeting Schedule 
 
5. Next Steps 
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DRAFT 
 

Gravel Exec Team Expectations and Scope of Project Outline Related to In-
Stream Gravel Operations 

 
 

Blue highlighted items indicate expectations and timelines for the Interagency 
Gravel Tech Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair and streamlined process for 
decision making for applications submitted to the respective agencies for 
continued gravel mining in river systems throughout Oregon.  
 
In addition to the COE and DSL, the Gravel Exec Team consists of the following 
members:  Oregon Department of Fish and Wildlife; Oregon Department of 
Environmental Quality; Oregon Department of Land Conservation and 
Development; US Fish and Wildlife Service; National Marine Fisheries Service; 
US Environmental Protection Agency; participating county planning departments 
including currently from Curry County; and current and prospective commercial 
mining permitting proponents including Freeman Rock, Tidewater Contractors, 
and Umpqua Sand and Gravel.  
 
In working through this process it is understood the criteria for permit and 
related decision making processes come from federal, state and local statutes, 
regulations, and codes.  It is understood that there may be federal Endangered 
Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) 
consultations required as part of the permitting process.  It is the intent of the 
Gravel Exec Team to identify the requirement for federal consultation as early as 
practicable in the permitting process.  
 
It is the role of the Gravel Exec Team to coordinate agency reviews and activities 
and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to 
scope, collect, review and analyze data and other information to present 
recommendations in a coordinated fashion to the Exec Team.  It is anticipated 
the information developed as part of this process will be useful to the COE and 
DSL in considering regional general permits (RGP) and general permits (GP) 
respectively for commercial gravel mining activities in various watersheds along 
the Oregon Coast.  This information will also be useful for other agencies with 
regulatory oversight over gravel mining activities. 
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I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the portion of the Chetco 

from head of tide to just past the second bridge at approximately river mile 
11 through the 2008 in-water work period.  The National Marine Fisheries 
Service (NMFS) issued a biological opinion in support of these permitting 
decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the Chetco in 2009.  COE and DSL will be 
working to develop a RGP and GP respectively, as the vehicle for 
authorization.  The goal is to make a final decision on the respective 
permits before the in-water work period in 2009.  The Tech Team will 
provide scientific and technical input to the COE/DSL to develop the 
anticipated RGP/GP and inform the agency decision-making on these 
permits. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the options listed below.  Any decision to extend the current 
Freeman and Tidewater permits beyond the 2008 in-water work period will 
require a re-initiation of consultation with the federal services.   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Individual permits may be granted, but with limited gravel volumes 
or other conditions to minimize impacts, or 

c. Individual short-term permits may be granted. 
4. If information developed by the Tech Team indicates mining cannot 

continue due to unacceptable impacts, the COE and DSL may consider 
permit denial.      DEQ may consider denial of the 401 Water Quality 
certification, if findings indicate adverse impacts to water quality and its 
beneficial uses. 

5. A scope of work (SOW) for investigation of the Chetco River system is 
expected from USGS by February 1, 2007.  The SOW will include: 

a. USGS and the Tech Team will review Phase I information used to 
authorize the two permits through 2008.  This review will also 
identify and synthesize any data gaps required to be addressed in 
making future permitting decisions.  

b. USGS and the Tech Team will make a recommendation for 
additional data needs for use in developing the RGP/GP.   

c. A description of potential deliverables and how those deliverables 
will be used to facilitate permit decisions.  The description of 
potential deliverables will be prioritized in order of importance. 
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d. Costs associated with creation of those deliverables or costs for 
additional studies.  This information will inform Exec Team budget 
discussions and funding strategies. 

 
The Tech Team will provide input on the SOW and provide direction for future 
data collection for the RGP/GP. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL concerning the lower Tidewater operation on the Chetco below head of 
tide.    The COE and DSL anticipate considering a RGP/GP for commercial 
gravel mining activities throughout the Chetco system including at the 
Tidewater location below head of tide.   The Tech Team and USGS will 
identify and synthesize any data gaps required to be addressed below head 
of tide on the Chetco to inform RGP/GP permitting decisions.  

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS SOW and create a list of information 
needs and a process for obtaining the information for use in developing the 
RGP/GP for the other river systems.  The Tech Team, in conjunction with the 
USGS, will start to develop a detailed list of the desired data collection related 
to the other river systems.  This will provide a good base of data that can be 
used by operators and permitting agencies for addressing permitting issues 
related to these river systems. Presently, the Rogue, Umpqua and Coquillle 
Rivers (to be identified by the industry) have been identified as the next 
systems to be studied.  This will be used as a model for information gathering.     
1. Request industry input for prioritizing other river studies. 
2. Develop funding strategies and decide how future studies can be funded. 
3. A list of information requirements to address the other river systems.  This 

will involve an evaluation of existing data and a recommendation for 
additional data collection needed to fill information gaps. 

 
IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of operations with application and 

permit status. 
2. DSL will continue to process renewals, considering federal and other state 

agency recommendations.  DSL requests that other agencies improve 
consistency on how they respond to renewal requests.  DSL will review 
each renewal request consistent with state law and will take into 
consideration comments from state and federal agencies on new and 
renewal applications, as well as comments made by others. To that end, 
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DSL will respond to agency comments on renewals by doing one of the 
following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold, at the request of the applicants, 

pending data collection and information gathering, or  
c. Permits may be granted, but with modified conditions potentially 

related to limited time periods, gravel removal volumes or other 
conditions to minimize impacts, or 

d. If information is provided that indicates renewal will cause jeopardy 
or other effects that cannot be mitigated to conform to state law, 
DSL will consider denial of renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   
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DRAFT 
 

Gravel Exec Team Expectations and Scope of Project Outline Related to In-
Stream Gravel Operations 

 
 

Blue highlighted items indicate expectations and timelines for the Interagency 
Gravel Tech Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair and streamlined process for 
decision making for applications submitted to the respective agencies for 
continued gravel mining in river systems throughout Oregon.  
 
In addition to the COE and DSL, the Gravel Exec Team consists of the following 
members:  Oregon Department of Fish and Wildlife; Oregon Department of 
Environmental Quality; Oregon Department of Land Conservation and 
Development; US Fish and Wildlife Service; National Marine Fisheries Service; 
US Environmental Protection Agency; participating county planning departments 
including currently from Curry County; and current and prospective commercial 
mining permitting proponents including Freeman Rock, Tidewater Contractors, 
and Umpqua Sand and Gravel.  
 
In working through this process it is understood the criteria for permit and 
related decision making processes come from federal, state and local statutes, 
regulations, and codes.  It is understood that there may be federal Endangered 
Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) 
consultations required as part of the permitting process.  It is the intent of the 
Gravel Exec Team to identify the requirement for federal consultation as early as 
practicable in the permitting process.  
 
It is the role of the Gravel Exec Team to coordinate agency reviews and activities 
and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to 
scope, collect, review and analyze data and other information to present 
recommendations in a coordinated fashion to the Exec Team.  It is anticipated 
the information developed as part of this process will be useful to the COE and 
DSL in considering regional general permits (RGP) and general permits (GP) 
respectively for commercial gravel mining activities in various watersheds along 
the Oregon Coast.  This information will also be useful for other agencies with 
regulatory oversight over gravel mining activities. 
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I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the portion of the Chetco 

from head of tide to just past the second bridge at approximately river mile 
11 through the 2008 in-water work period.  The National Marine Fisheries 
Service (NMFS) issued a biological opinion in support of these permitting 
decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the Chetco in 2009.  COE and DSL will be 
working to develop a RGP and GP respectively, as the vehicle for 
authorization.  The goal is to make a final decision on the respective 
permits before the in-water work period in 2009.  The Tech Team will 
provide scientific and technical input to the COE/DSL to develop the 
anticipated RGP/GP and inform the agency decision-making on these 
permits. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the options listed below.  Any decision to extend the current 
Freeman and Tidewater permits beyond the 2008 in-water work period will 
require a re-initiation of consultation with the federal services.   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Individual permits may be granted, but with limited gravel volumes 
or other conditions to minimize impacts, or 

c. Individual short-term permits may be granted. 
4. If information developed by the Tech Team indicates mining cannot 

continue due to unacceptable impacts, the COE and DSL may consider 
permit denial.      DEQ may consider denial of the 401 Water Quality 
certification, if findings indicate adverse impacts to water quality and its 
beneficial uses. 

5. A scope of work (SOW) for investigation of the Chetco River system is 
expected from USGS by February 1, 2007.  The SOW will include: 

a. USGS and the Tech Team will review Phase I information used to 
authorize the two permits through 2008.  This review will also 
identify and synthesize any data gaps required to be addressed in 
making future permitting decisions.  

b. USGS and the Tech Team will make a recommendation for 
additional data needs for use in developing the RGP/GP.   

c. A description of potential deliverables and how those deliverables 
will be used to facilitate permit decisions.  The description of 
potential deliverables will be prioritized in order of importance. 
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d. Costs associated with creation of those deliverables or costs for 
additional studies.  This information will inform Exec Team budget 
discussions and funding strategies. 

 
The Tech Team will provide input on the SOW and provide direction for future 
data collection for the RGP/GP. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL concerning the lower Tidewater operation on the Chetco below head of 
tide.    The COE and DSL anticipate considering a RGP/GP for commercial 
gravel mining activities throughout the Chetco system including at the 
Tidewater location below head of tide.   The Tech Team and USGS will 
identify and synthesize any data gaps required to be addressed below head 
of tide on the Chetco to inform RGP/GP permitting decisions.  

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS SOW and create a list of information 
needs and a process for obtaining the information for use in developing the 
RGP/GP for the other river systems.  The Tech Team, in conjunction with the 
USGS, will start to develop a detailed list of the desired data collection related 
to the other river systems.  This will provide a good base of data that can be 
used by operators and permitting agencies for addressing permitting issues 
related to these river systems. Presently, the Rogue, Umpqua and Coquillle 
Rivers (to be identified by the industry) have been identified as the next 
systems to be studied.  This will be used as a model for information gathering.     
1. Request industry input for prioritizing other river studies. 
2. Develop funding strategies and decide how future studies can be funded. 
3. A list of information requirements to address the other river systems.  This 

will involve an evaluation of existing data and a recommendation for 
additional data collection needed to fill information gaps. 

 
IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of operations with application and 

permit status. 
2. DSL will continue to process renewals, considering federal and other state 

agency recommendations.  DSL requests that other agencies improve 
consistency on how they respond to renewal requests.  DSL will review 
each renewal request consistent with state law and will take into 
consideration comments from state and federal agencies on new and 
renewal applications, as well as comments made by others. To that end, 
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DSL will respond to agency comments on renewals by doing one of the 
following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold, at the request of the applicants, 

pending data collection and information gathering, or  
c. Permits may be granted, but with modified conditions potentially 

related to limited time periods, gravel removal volumes or other 
conditions to minimize impacts, or 

d. If information is provided that indicates renewal will cause jeopardy 
or other effects that cannot be mitigated to conform to state law, 
DSL will consider denial of renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   
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Approaches to assessing bedload transport rates for Oregon coastal rivers 
Jim O’Connor 
January 25, 2007 
 
South coast instream gravel mining: Issues of interest-- 

1. Gravel supply rate 
2. Effects of supply changes to channel morphology and riverine ecosystem 

 
Focusing on question 1, my reading of the literature and experience indicates four broad 
approaches to estimating gravel supply rates for a particular stream. All of these 
approaches could be conducted for individual rivers, although some are very amenable 
for regional (i.e. several-river) analysis. Some of the approaches would be more powerful 
in combination with each other. The USGS could conduct any of these types of analysis, 
producing reports containing data and analysis. Any such effort would require funding. 
The amount of necessary funding would of course depend on the chosen approach(es) 
and intensity and duration of effort, and can’t really be determined precisely at this point. 
If the technical and/or executive committee would like us to move forward on any of the 
proposed analyses, we could prepare a complete proposal, with costs, for consideration. 
With the proper expertise, all of these approaches could be performed to varying degrees 
by other agencies or private parties. 
 
Expectation management: Under the very best possible circumstances, it is highly 
unlikely that any approach suggested below with provide answers with accuracies within 
a factor of 2 of true values. A more reasonable target expectation is accuracy to within an 
order of magnitude or so. 
 
Plausible approaches. 
 
Direct measurement:  
The direct measurement of bedload transport by sampling of transport rates, typically by 
use of a bedload sampler during high flows. Sampled bedload transport rates are 
combined with flow measurements to develop a transport rating curve. Such a curve can 
be integrated over the year to calculate annual gravel transport past a measurement 
section. The USGS has the capacity for doing such measurements, with active bedload 
measurement programs ongoing on the Sandy and Deschutes rivers, Oregon.  
Pros:  

1. If conducted properly with sufficient sampling, this approach is by far the most 
accurate method of estimating gravel movement. 

2. Measurements at single river provide information very useful to calibrating 
regional approaches 

Cons: 
1. Such measurements would be very expensive for many south-coast rivers, 

requiring location of suitable sites for which teams could be rapidly mobilized. 
Because of the flashiness of these rivers, especially the smaller ones, this may not 
be realistically feasible. At least several measurements a year would be required. 
For the USGS to collect, analyze, and report such data for a single station 
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(existing active streamflow measurement location), it would cost on the order of 
$25,000 per year, plus any initial set-up costs required to enable sampling at a 
site. There could be cost savings if there was sampling at multiple but closely 
located stations.   

2. Bedload transport varies tremendously (orders of magnitudes) from year to year, 
so for such a measurement program to serve as the sole basis for a scientifically 
justified regulatory program, it would need to continue for at least several years.  

 
References: 
Edwards, T.K., and Glysson, G.D., 1999, Field measurement of fluvial sediment: U.S. 
Geological Survey Techniques of Water-Resources Investigations, Book 3, Chapter C2, 
89 p. 
 
Emmett, W.W., Measurement of bed load in rivers, in Erosion and Sediment Transport 
Measurement, IAHS Publ. no. 133, p. 3-15. 
 
Empirical to semi-empirical bedload transport formulae: 
This has been a widely applied technique for estimating bedload transport. One critical 
assumption to this technique is that upstream supply is unlimited—in other words—the 
amount of bedload transported is limited solely by flow conditions. Although some recent 
applications have developed means to partly account for supply limitation by analysis of 
bed-material particle size distributions. This approach can be implemented for any stream 
for which there are flow records, but can serve as a basis for GIS analyses to estimate 
bed-material fluxes (see below) for non-gaged rivers. Recent applications of this include 
work by Ned Andrews (USGS) for several coastal California stream (Andrews, 2007, in 
prep.) and work by J. Barry for several Idaho gravel-bed streams. This technique requires 
stream-flow information, so it best applied in the vicinity of streamflow measuring 
stations. Comparative analyses indicate that the best of these techniques yield results 
correct to within an order of magnitude. This approach could applied singly, or for 
several streams, in the area of interest in fairly short order. The approaches of Barry 
(2004) and Andrews (in prep.) require some field measurements to characterize particle 
size distribution and local flow conditions, which could be conducted this summer. The 
computations and report could most likely be completed by the end of the calendar year, 
given available resources and a limited project scope. It is difficult to predict costs, 
because of the uncertainties of scope and available data, but perhaps roughly between 
$25k and $75k to conduct such an analysis for several coastal streams. 
 
Pros:  

1 Probably the simplest, quickest and cheapest approach, readily conducted on 
rivers with streamflow data. 

2 Can be used in combination other approaches to estimate transport in rivers 
without streamflow data. 

3 Limited bedload transport sampling (especially to define threshold mobilization 
conditions) can greatly improve accuracy. 

Cons: 
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1 Typically at best accurate to within an order of magnitude, which only can be 
judged if conducted in conjunction with other gravel transport analyses. 

2 Depends significantly on assumptions regarding sediment supply and threshold 
mobilization. 

 
References:  
 
Andrews, E.A., 2007, Sediment fluxes from California coastal rivers: The influences of 
climate, geology, and topography: Eos Trans. AGU, v. 88, no. 52, Fall Meet. Suppl., 
Abstract H51E-0790. 
 
Barry, J. J., J. M. Buffington, and J. G. King (2004), A general power equation for 
predicting bed load transport rates in gravel bed rivers, Water Resour. Res., 40, W10401, 
doi:10.1029/2004WR003190. 
 
Gomez, B., and church, M., 1989, An assessment of bed load sediment transport 
formulae for gravel bed rivers: Water Resources Research, v. 25, pp. 1161-1186. 
 
Wilcock, P.R. 2001, Toward a practical method for estimating sediment-transport rates in 
gravel-bed rivers: Earth Surface Processes and Landforms, v. 27, p. 1395-1408. 
 
Martin, Y., and Ham, D., 2005, Testing bedload transport formulae using morphologic 
transport estimates and field data: lower Fraser River, British Columbia: Earth Surface 
Processes and Landforms, v. 30, p. 1265-1282. 
  
Morphologic Transport Estimates: 
Morphology-based sediment budgets are based primarily on repeat (historic) topographic 
surveys or areal photo analyses documenting volumetric changes or transfers of bed and 
bar sediment. In conjunction with estimates of transport lengths, or known boundary 
conditions regarding sediment input or output, long-term transport rates can be estimated. 
This approach has been gaining traction over the last several years, with several 
applications in British Columbia, Colorado, and the UK. This approach yields long-term 
average (multi-year) of the fluxes of bar and channel bed material. Accuracy is difficult 
to judge without independent observations of transport rates. This approach is applied on 
a river by river basis, and can focus on specific reaches of interest. The high level of 
mapping, GIS analysis, and computation effort makes this approach fairly expensive, 
perhaps requiring $25k-$75k per reach for analysis and publication of results. The work 
required would probably mean that the fastest a complete report could be produced would 
be spring or summer of 2009, depending on the number of time periods and reaches 
evaluated. 
 
Pros:  

1 Probably the cheapest approach that is based on actual observations of sediment 
transfer through a reach.  

2 Analysis considers relevant multi-year to multi-decadal time scales 
3 Coastal streams probably good candidates for such an approach. 
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4 Data and analysis (GIS coverages, mapping) acquired by this approach has wide 
utility for other studies and monitoring. This would be especially relevant to 
question 2 posed at the beginning of this discussion. 

5 Data from this approach can aid empirical analyses of similar rivers 
Cons: 

1 Relatively intense mapping and analysis effort required up front. 
2 Difficult to apply if there have been significant land-use changes affecting 

sediment supply or channel conditions during time period of available 
photography and topographic information. 

 
References:  
 
Gaeuman, D.A. Schmidt, J.C., and Wilcock, P.R., 2003, Evalation of in-channel gravel 
storage with morphology-based gravel budgets developed from planimetric data: Journal 
of Geophysical Research, v. 108, doi: 10.2039/2002JF000002. 
 
Ham, D.G., and Church, M., 2000, Bed-material transport estimated from channel 
morphodynamics: Chilliwack River, British Columbia: Earth Surface Processes and 
Landforms, v. 25, p. 1123-1142. 
 
McLean, D.G., and Church, M., 1999, Sediment transport along lower Fraser River—2. 
Estimates based on the long-term gravel budget: Water Resources Research, v. 35, pp. 
2549-2559. 
 
Martin, Y., and Church, M., 1995, Bed-material transport estimated from channel 
surveys: Vedder River, British Columbia: Earth Surface Processes and Landforms, v. 20, 
p. 1265-1282. 
 
Martin, Y., and Ham, D., 2005, Testing bedload transport formulae using morphologic 
transport estimates and field data: lower Fraser River, British Columbia: Earth Surface 
Processes and Landforms, v. 30, p. 347-361. 
 
GIS-based empirical analyses 
 
This approach relies on extrapolating estimates of sediment flux from locations of known 
or estimated gravel transport rates (via one of the methods outlined above or from some 
other source such as reservoir surveys) on the basis of regressions between transport rates 
and watershed characteristics. Common predictor variables for this type of analysis are 
indices of watershed area, topography, precipitation, and geology. This approach has 
been employed successfully for California coastal streams (Andrews, 2007) and for the 
central Oregon (O’Connor et al., 2003). While potentially a relatively quick and 
inexpensive way to obtain transport rates for all rivers of interest (including ungaged 
rivers), it depends of developing a reasonable regression for predicting transport rates. In 
absence of application of other approaches (using whatever existing data may be 
available), this method could be attempted rather quickly for several rivers, with results 
published early 2009 or so at a cost of $25k-$75k. Employed in combination with another 
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method, in particular either bedload transport equations or the morphologic approach, the 
GIS approach would have a much higher likelihood of success, but this would increase 
cost and time. 
 
Pros:  

1 If appropriate data available (repeat reservoir surveys I think would be necessary 
in this case), this approach can be relatively quick to do and widely applied. 

2 If regression relations structured properly, can be applied for any river reach 
regardless of flow information. 

3 Generally applicable at appropriate (multi-year to decadal) timeframes. 
4 Builds readily from other approaches 

Cons: 
1 Depends on existing data of bedload volumes or transport rates from which to 

build regressions. 
2 Risk of total failure if adequate regressions can’t be developed. 

 
References:  
 
Andrews, E.A., 2007, Sediment fluxes from California coastal rivers: The influences of 
climate, geology, and topography: Eos Trans. AGU, v. 88, no. 52, Fall Meet. Suppl., 
Abstract H51E-0790. 
 
O’Connor, J.E. Grant, G.E., and Haluska, T.L., 2003, Overview of geology, hydrology, 
geomorphology, and sediment budget of the Deschutes river basin, Oregon, in, 
O’Connor, J.E., and Grant, G.E., eds., A Peculiar River—Geology, Geomorphology, and 
Hydrology of the Deschutes River, Oregon: American Geophysical Union Water Science 
and Application Series No. 7, pp. 7-29. 
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Approaches to assessing bedload transport rates for Oregon coastal rivers 
Jim O’Connor 
January 25, 2007 
 
South coast instream gravel mining: Issues of interest-- 

1. Gravel supply rate 
2. Effects of supply changes to channel morphology and riverine ecosystem 

 
Focusing on question 1, my reading of the literature and experience indicates four broad 
approaches to estimating gravel supply rates for a particular stream. All of these 
approaches could be conducted for individual rivers, although some are very amenable 
for regional (i.e. several-river) analysis. Some of the approaches would be more powerful 
in combination with each other. The USGS could conduct any of these types of analysis, 
producing reports containing data and analysis. Any such effort would require funding. 
The amount of necessary funding would of course depend on the chosen approach(es) 
and intensity and duration of effort, and can’t really be determined precisely at this point. 
If the technical and/or executive committee would like us to move forward on any of the 
proposed analyses, we could prepare a complete proposal, with costs, for consideration. 
With the proper expertise, all of these approaches could be performed to varying degrees 
by other agencies or private parties. 
 
Expectation management: Under the very best possible circumstances, it is highly 
unlikely that any approach suggested below with provide answers with accuracies within 
a factor of 2 of true values. A more reasonable target expectation is accuracy to within an 
order of magnitude or so. 
 
Plausible approaches. 
 
Direct measurement:  
The direct measurement of bedload transport by sampling of transport rates, typically by 
use of a bedload sampler during high flows. Sampled bedload transport rates are 
combined with flow measurements to develop a transport rating curve. Such a curve can 
be integrated over the year to calculate annual gravel transport past a measurement 
section. The USGS has the capacity for doing such measurements, with active bedload 
measurement programs ongoing on the Sandy and Deschutes rivers, Oregon.  
Pros:  

1. If conducted properly with sufficient sampling, this approach is by far the most 
accurate method of estimating gravel movement. 

2. Measurements at single river provide information very useful to calibrating 
regional approaches 

Cons: 
1. Such measurements would be very expensive for many south-coast rivers, 

requiring location of suitable sites for which teams could be rapidly mobilized. 
Because of the flashiness of these rivers, especially the smaller ones, this may not 
be realistically feasible. At least several measurements a year would be required. 
For the USGS to collect, analyze, and report such data for a single station 
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(existing active streamflow measurement location), it would cost on the order of 
$25,000 per year, plus any initial set-up costs required to enable sampling at a 
site. There could be cost savings if there was sampling at multiple but closely 
located stations.   

2. Bedload transport varies tremendously (orders of magnitudes) from year to year, 
so for such a measurement program to serve as the sole basis for a scientifically 
justified regulatory program, it would need to continue for at least several years.  

 
References: 
Edwards, T.K., and Glysson, G.D., 1999, Field measurement of fluvial sediment: U.S. 
Geological Survey Techniques of Water-Resources Investigations, Book 3, Chapter C2, 
89 p. 
 
Emmett, W.W., Measurement of bed load in rivers, in Erosion and Sediment Transport 
Measurement, IAHS Publ. no. 133, p. 3-15. 
 
Empirical to semi-empirical bedload transport formulae: 
This has been a widely applied technique for estimating bedload transport. One critical 
assumption to this technique is that upstream supply is unlimited—in other words—the 
amount of bedload transported is limited solely by flow conditions. Although some recent 
applications have developed means to partly account for supply limitation by analysis of 
bed-material particle size distributions. This approach can be implemented for any stream 
for which there are flow records, but can serve as a basis for GIS analyses to estimate 
bed-material fluxes (see below) for non-gaged rivers. Recent applications of this include 
work by Ned Andrews (USGS) for several coastal California stream (Andrews, 2007, in 
prep.) and work by J. Barry for several Idaho gravel-bed streams. This technique requires 
stream-flow information, so it best applied in the vicinity of streamflow measuring 
stations. Comparative analyses indicate that the best of these techniques yield results 
correct to within an order of magnitude. This approach could applied singly, or for 
several streams, in the area of interest in fairly short order. The approaches of Barry 
(2004) and Andrews (in prep.) require some field measurements to characterize particle 
size distribution and local flow conditions, which could be conducted this summer. The 
computations and report could most likely be completed by the end of the calendar year, 
given available resources and a limited project scope. It is difficult to predict costs, 
because of the uncertainties of scope and available data, but perhaps roughly between 
$25k and $75k to conduct such an analysis for several coastal streams. 
 
Pros:  

1 Probably the simplest, quickest and cheapest approach, readily conducted on 
rivers with streamflow data. 

2 Can be used in combination other approaches to estimate transport in rivers 
without streamflow data. 

3 Limited bedload transport sampling (especially to define threshold mobilization 
conditions) can greatly improve accuracy. 

Cons: 
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1 Typically at best accurate to within an order of magnitude, which only can be 
judged if conducted in conjunction with other gravel transport analyses. 

2 Depends significantly on assumptions regarding sediment supply and threshold 
mobilization. 

 
References:  
 
Andrews, E.A., 2007, Sediment fluxes from California coastal rivers: The influences of 
climate, geology, and topography: Eos Trans. AGU, v. 88, no. 52, Fall Meet. Suppl., 
Abstract H51E-0790. 
 
Barry, J. J., J. M. Buffington, and J. G. King (2004), A general power equation for 
predicting bed load transport rates in gravel bed rivers, Water Resour. Res., 40, W10401, 
doi:10.1029/2004WR003190. 
 
Gomez, B., and church, M., 1989, An assessment of bed load sediment transport 
formulae for gravel bed rivers: Water Resources Research, v. 25, pp. 1161-1186. 
 
Wilcock, P.R. 2001, Toward a practical method for estimating sediment-transport rates in 
gravel-bed rivers: Earth Surface Processes and Landforms, v. 27, p. 1395-1408. 
 
Martin, Y., and Ham, D., 2005, Testing bedload transport formulae using morphologic 
transport estimates and field data: lower Fraser River, British Columbia: Earth Surface 
Processes and Landforms, v. 30, p. 1265-1282. 
  
Morphologic Transport Estimates: 
Morphology-based sediment budgets are based primarily on repeat (historic) topographic 
surveys or areal photo analyses documenting volumetric changes or transfers of bed and 
bar sediment. In conjunction with estimates of transport lengths, or known boundary 
conditions regarding sediment input or output, long-term transport rates can be estimated. 
This approach has been gaining traction over the last several years, with several 
applications in British Columbia, Colorado, and the UK. This approach yields long-term 
average (multi-year) of the fluxes of bar and channel bed material. Accuracy is difficult 
to judge without independent observations of transport rates. This approach is applied on 
a river by river basis, and can focus on specific reaches of interest. The high level of 
mapping, GIS analysis, and computation effort makes this approach fairly expensive, 
perhaps requiring $25k-$75k per reach for analysis and publication of results. The work 
required would probably mean that the fastest a complete report could be produced would 
be spring or summer of 2009, depending on the number of time periods and reaches 
evaluated. 
 
Pros:  

1 Probably the cheapest approach that is based on actual observations of sediment 
transfer through a reach.  

2 Analysis considers relevant multi-year to multi-decadal time scales 
3 Coastal streams probably good candidates for such an approach. 
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4 Data and analysis (GIS coverages, mapping) acquired by this approach has wide 
utility for other studies and monitoring. This would be especially relevant to 
question 2 posed at the beginning of this discussion. 

5 Data from this approach can aid empirical analyses of similar rivers 
Cons: 

1 Relatively intense mapping and analysis effort required up front. 
2 Difficult to apply if there have been significant land-use changes affecting 

sediment supply or channel conditions during time period of available 
photography and topographic information. 

 
References:  
 
Gaeuman, D.A. Schmidt, J.C., and Wilcock, P.R., 2003, Evalation of in-channel gravel 
storage with morphology-based gravel budgets developed from planimetric data: Journal 
of Geophysical Research, v. 108, doi: 10.2039/2002JF000002. 
 
Ham, D.G., and Church, M., 2000, Bed-material transport estimated from channel 
morphodynamics: Chilliwack River, British Columbia: Earth Surface Processes and 
Landforms, v. 25, p. 1123-1142. 
 
McLean, D.G., and Church, M., 1999, Sediment transport along lower Fraser River—2. 
Estimates based on the long-term gravel budget: Water Resources Research, v. 35, pp. 
2549-2559. 
 
Martin, Y., and Church, M., 1995, Bed-material transport estimated from channel 
surveys: Vedder River, British Columbia: Earth Surface Processes and Landforms, v. 20, 
p. 1265-1282. 
 
Martin, Y., and Ham, D., 2005, Testing bedload transport formulae using morphologic 
transport estimates and field data: lower Fraser River, British Columbia: Earth Surface 
Processes and Landforms, v. 30, p. 347-361. 
 
GIS-based empirical analyses 
 
This approach relies on extrapolating estimates of sediment flux from locations of known 
or estimated gravel transport rates (via one of the methods outlined above or from some 
other source such as reservoir surveys) on the basis of regressions between transport rates 
and watershed characteristics. Common predictor variables for this type of analysis are 
indices of watershed area, topography, precipitation, and geology. This approach has 
been employed successfully for California coastal streams (Andrews, 2007) and for the 
central Oregon (O’Connor et al., 2003). While potentially a relatively quick and 
inexpensive way to obtain transport rates for all rivers of interest (including ungaged 
rivers), it depends of developing a reasonable regression for predicting transport rates. In 
absence of application of other approaches (using whatever existing data may be 
available), this method could be attempted rather quickly for several rivers, with results 
published early 2009 or so at a cost of $25k-$75k. Employed in combination with another 
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method, in particular either bedload transport equations or the morphologic approach, the 
GIS approach would have a much higher likelihood of success, but this would increase 
cost and time. 
 
Pros:  

1 If appropriate data available (repeat reservoir surveys I think would be necessary 
in this case), this approach can be relatively quick to do and widely applied. 

2 If regression relations structured properly, can be applied for any river reach 
regardless of flow information. 

3 Generally applicable at appropriate (multi-year to decadal) timeframes. 
4 Builds readily from other approaches 

Cons: 
1 Depends on existing data of bedload volumes or transport rates from which to 

build regressions. 
2 Risk of total failure if adequate regressions can’t be developed. 

 
References:  
 
Andrews, E.A., 2007, Sediment fluxes from California coastal rivers: The influences of 
climate, geology, and topography: Eos Trans. AGU, v. 88, no. 52, Fall Meet. Suppl., 
Abstract H51E-0790. 
 
O’Connor, J.E. Grant, G.E., and Haluska, T.L., 2003, Overview of geology, hydrology, 
geomorphology, and sediment budget of the Deschutes river basin, Oregon, in, 
O’Connor, J.E., and Grant, G.E., eds., A Peculiar River—Geology, Geomorphology, and 
Hydrology of the Deschutes River, Oregon: American Geophysical Union Water Science 
and Application Series No. 7, pp. 7-29. 
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Jay Charland"; "Jodi Fritts"; Linton, Judy L NWP;

"Lori Warner-Dickason"; "Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"
Cc: "Janine Castro"
Subject: Sediment transport assessment
Date: Thursday, January 31, 2008 3:52:18 PM
Attachments: SIAM option.doc

Good afternoon:  Janine has prepared a summary of another approach to assessing bedload transport
rates.  We’ll discuss this along with the information prepared by USGS at tomorrow’s meeting.
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Additional approach to assessing bedload transport rates for Oregon coastal rivers


Janine Castro


January 30, 2007


SIAM – Sediment Impact Assessment Method:


SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment management activities and sedimentation trends.  This model was developed primarily as a decision making tool to assist in regional sediment management projects.  SIAM has been implemented primarily in streams where interventions to reduce unnaturally high sediment loads are being considered as an option to manage deposition related stream instability. 


SIAM works by accounting for sediment sources (eroding banks, gullies, catchment erosion), sediment pathways (characterized separately by transport calculations for coarse and fine components of the total load) and sediment sinks (aggradational zones, floodplains) in the sediment transfer system.  The model evaluates sediment imbalances and downstream sediment yields for existing conditions and may then be used to evaluate the sediment impacts of alternative approaches to sediment management.  After 5 years of development and testing at the Engineering Research and Development Centre (ERDC) in Vicksburg, SIAM has been incorporated into the latest version of US Corps of Engineers Hydrologic Engineering Center, River Analysis System (HEC-RAS 4.0) as a  hydraulic design module.

In SIAM the channel network is divided into sediment reaches. Inputs define the hydrology, hydraulics, bed sediment characteristics and local sediment sources for each reach.  The output is a sediment budget for each reach in the system.  This is accomplished by annualizing flow and sediment data for several decades, thus providing the sediment balance for an “average” year, rather than for a specific year.


Data requirements include: 


· Hydrology


· Hydraulics


· Bed material composition


· Sediment properties


· Sediment loadings from local sources


Pros: 


1
Modeling software was developed by the Corps of Engineers and has been used within the Portland District.  SIAM is nested within a well-known and utilized river modelling software package (HEC-RAS).


2
Analysis is by grain size class, so the fate of a specific range of size class can be observed throughout the system; results are reported by grain size class by reach.


3
SIAM has been successfully applied in Louisiana to gravel mined rivers, and is being used locally on the Cowlitz and Toutle Rivers in Washington.


4
Relatively rapid assessment approach that runs very quickly – supporting multiple runs to assess uncertainty and model multiple scenarios.


5
An intermediate step between a reconnaissance level investigation and a detailed sediment budget.


6
One of the less expensive approaches currently available, especially if there is an existing HEC-RAS model in place for the study stream.


Cons:


1
Reach-based approach does not allow for prediction of site-specific impacts or modifications.


2
Channel boundaries are not adjusted with erosion and deposition, so the results reflect just one morphological condition for the entire period of record being analyzed.


3
Cross-section data are required to run the model – requiring considerable field effort, unless there is a pre-existing hydraulic model.


4
Information is required on sediment characteristics and local sources for each sediment reach in the channel network.


Reference: 


David S. Biedenharn, Stanford A. Gibson, Charles D. Little, Jr., David M. Mooney, Colin R. Thorne, Nick P. Wallerstein and Chester C. Watson.  2006. Sediment Impact and Assessment Model. Chapter 3 in: Accounting for sediment in rivers:  A tool box of sediment transport and transfer analysis methods and models to support hydromorphologically-sustainable flood risk management in the UK. August 2006, FRMRC Research Report UR9. Available to download free from: www.floodrisk.org.uk 



Additional approach to assessing bedload transport rates for Oregon coastal rivers 
 
Janine Castro 
January 30, 2007 
 
 
SIAM – Sediment Impact Assessment Method: 
 
SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment 
management activities and sedimentation trends.  This model was developed primarily as 
a decision making tool to assist in regional sediment management projects.  SIAM has 
been implemented primarily in streams where interventions to reduce unnaturally high 
sediment loads are being considered as an option to manage deposition related stream 
instability.  
 
SIAM works by accounting for sediment sources (eroding banks, gullies, catchment 
erosion), sediment pathways (characterized separately by transport calculations for coarse 
and fine components of the total load) and sediment sinks (aggradational zones, 
floodplains) in the sediment transfer system.  The model evaluates sediment imbalances 
and downstream sediment yields for existing conditions and may then be used to evaluate 
the sediment impacts of alternative approaches to sediment management.  After 5 years 
of development and testing at the Engineering Research and Development Centre 
(ERDC) in Vicksburg, SIAM has been incorporated into the latest version of US Corps of 
Engineers Hydrologic Engineering Center, River Analysis System (HEC-RAS 4.0) as a  
hydraulic design module. 
 
In SIAM the channel network is divided into sediment reaches. Inputs define the 
hydrology, hydraulics, bed sediment characteristics and local sediment sources for each 
reach.  The output is a sediment budget for each reach in the system.  This is 
accomplished by annualizing flow and sediment data for several decades, thus providing 
the sediment balance for an “average” year, rather than for a specific year. 
 
Data requirements include:  

 Hydrology 
 Hydraulics 
 Bed material composition 
 Sediment properties 
 Sediment loadings from local sources 

 
Pros:  

1 Modeling software was developed by the Corps of Engineers and has been used 
within the Portland District.  SIAM is nested within a well-known and utilized 
river modelling software package (HEC-RAS). 

2 Analysis is by grain size class, so the fate of a specific range of size class can be 
observed throughout the system; results are reported by grain size class by reach. 
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3 SIAM has been successfully applied in Louisiana to gravel mined rivers, and is 
being used locally on the Cowlitz and Toutle Rivers in Washington. 

4 Relatively rapid assessment approach that runs very quickly – supporting multiple 
runs to assess uncertainty and model multiple scenarios. 

5 An intermediate step between a reconnaissance level investigation and a detailed 
sediment budget. 

6 One of the less expensive approaches currently available, especially if there is an 
existing HEC-RAS model in place for the study stream. 

 
 

Cons: 
1 Reach-based approach does not allow for prediction of site-specific impacts or 

modifications. 
2 Channel boundaries are not adjusted with erosion and deposition, so the results 

reflect just one morphological condition for the entire period of record being 
analyzed. 

3 Cross-section data are required to run the model – requiring considerable field 
effort, unless there is a pre-existing hydraulic model. 

4 Information is required on sediment characteristics and local sources for each 
sediment reach in the channel network. 

 
Reference:  
 
David S. Biedenharn, Stanford A. Gibson, Charles D. Little, Jr., David M. Mooney, Colin 

R. Thorne, Nick P. Wallerstein and Chester C. Watson.  2006. Sediment Impact 
and Assessment Model. Chapter 3 in: Accounting for sediment in rivers:  A tool 
box of sediment transport and transfer analysis methods and models to support 
hydromorphologically-sustainable flood risk management in the UK. August 
2006, FRMRC Research Report UR9. Available to download free from: 
www.floodrisk.org.uk  
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Frank Schnitzer"; "Glen Hess"; "Janine Castro";

"Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow";
"Robert Elayer"; "Todd Confer"; "Yvonne Vallette"; "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe
Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin Moynahan"; "Mike Tehan"; "Monty Knudsen"; "Rich Angstrom"; "Ron
Anglin"; "Sally Puent"; "Szerlog.Michael@epamail.epa.gov"

Subject: Chetco River Gravel Removal Regional General Permit
Date: Friday, February 08, 2008 2:01:46 PM
Attachments: Gravel.pdf

Good afternoon:

Attached you will find the public notice issued this morning by the Corps of Engineers to announce the
beginning of the process to develop a regional general permit for gravel removal in the Chetco River. 
We will also be doing a news release focused on the SW Oregon newspapers and radio stations that
have expressed an interest in regulatory matters.

Please feel free to pass on the notice to anyone you think may have an interest, but did not directly
receive the notice.  The names below are folks who are on the Corps electronic mailing list; they receive
all public notices issued from this office.

Let me know if you have any questions.  Judy (503-808-4382)

-----Original Message-----
From: REG [mailto:Ramona.D.Tillery@nwp01.usace.army.mil]
Sent: Friday, February 08, 2008 10:22 AM
To: Hammit, Jaimee W NWP; CHRIS BAYHAM; ANN.KREAGER; ARROW COYOTE; BRAD BORTNER -
FWS; AMY AMOROSO; ANAN RAYMOND - FWS; PENNY KEYS; OREGON FISH & WILDLIFE OFFICE;
SANDY BROWNING; JENNIFER GOODRIDGE; DAN GAMBETTA; Ellis, Karla G NWP; KIM VAN
ZWALENBURG; WM JONES; Kochenbach, Karen A NWD; SUE WITTINGTON; Teed, Tina J NWP; DAVID
MCGRAW (DSL); BRIDIGETTE LOHRMAN; DAN TERRELL; Rader, Bert F NWP; ANGELA FINDLEY; BURNS
PAIUTE TRIBE; BRIAN WEGENER; CG ENGINEERING; BOB RUEDIGER; BIKRAM RAGHUBANSH;
CAROLINE RIME - PACIFIC HABITAT; Franson, Carol S NWP; CHRISTINA (NOAA); CONFEDERATED
TRIBES OF UMATILLA; BIANCA STREIF; CHRISTOPHER YEE; CENWP-RE NWP; AQUA-BARRIER, INC;
ALISON RHEA; BRENDA SCHLEINING; BRIAN LITTLE; BOB APP; BRIAN PERLEBERG; DIANA SANTRY;
DARREN FLEMING; CITY OF BATTLE GROUND - MAUL; DAVE ROBERTS; DON MANN; Martin, David J
NWS; DAVE RYTAND; CITY OF ST HELENS; CITY OF STEVENSON; Fenno, Deborah NWP; Veenstra,
Corrie NWP; DICK S. REINERS; CITY OF VANCOUVER; DOUGLAS BAER; DAVID LIGHT; CLALLAM CO
PUB WKS DEPT - TYLER; DAN MEREDITH; CINDY CATTO; Yballe, Dominic P NWP; DAVID HESSE; CITY
OF BATTLE GROUND PLAN DEPT; CHUCK WHEELER/NOAA; DAVID RIPP; Easdale, Don NWP; DAVID
NUZUM; COLUMBIA RIVER PILOTS; JBS CONSTRUCTION; JIM GOUDZWAARD; JERALD RAMSDEN;
JERALD P. TAYLOR; JANELLE MCFARLAND; JENNY FRANKLIN; JENNIFER SNYDER; ELIZABETH
MCCALLUM; JENNIFER SMITH; EUGENE SMITH; JASON MORGAN; FRED SMALL; GREGORY KIRBY;
GREG GUILLEN, PRINCIPAL CG ENG; EPA - RICHARD CLARK; JACQUELINE MASSEY; EPA - LINDA
STORM; HARLAN LEVY; ELAINE STEWART; JAMES ALLEN; GUS MEYER; FRIENDS OF GRAYS HARBOR;
ED HENRICKS; JOHN WILLIAMS; Nelson, Karen L NWP; JOHN GRIFFITH; JOHN GETTMAN; JUDY
GRIGG; Linton, Judy L NWP; JON SOUDER; JIM HOUK (USFW); JOHNSON, KEN; JONATHAN FREEDMAN
(EPA); KIMBERLY ST.HILAIRE; Braun, Kim A NWP; KAREN M. QUIGLEY; JOANN MILES (ODSL);
JLKOLIAS; Harris, Kathryn L NWP; JOHN COLBY; KEN FRANKLIN (ODOT); JOHN MARSHALL; JIM HUNT;
Hanson, Michele E NWP; MARTY MITCHELL; MARK WALL; MATT REYNOLDS; MICHAEL DOWNS; MARK
MOUSER; LINDA GRAY; MARC LIVERMAN; MIKE GRAYBILL; MELISSA FRICKE; MIKE GRAY; Hoffman,
Mary J NWP; LARRY STEIDLE- DEPOE BAY BEACON; MICHELE LONG; Martin, Michael A NWP;
Christoffersen, Merina E NWP; Siipola, Mark D NWP; LORI ROBERTSON; MAUREEN KEELER; PORT OF
RIDGEFIELD; RICK WAGNER; MIKE JOHNSON; PHILLIP STALLINGS; PATRICK THOMPSON; MIKE
HOLSCHER; Tillery, Ramona D NWP; PATT OPDYKE; PAM OLSON; RICHARD CRAVEN; PETE STOLTZ;
CENWP-PA NWP; NMFS - DALE BAMBRICK; RALPH TRIGO; PATTY SNOW; RICHARD JENNINGS; MIKE
MCCABE; RACHEL HEWITT; PORT OF KALAMA; MIKE ROTSOLK; PORT OF GRAYS HARBOR - BARNES;
RUSS KLASS (ODSL); Rose, Robert E NWP; SONNY CHICKERING; COW CREEK BAND OF UMPQUA;
ROBERT KENTTA; ROBERT LAWRENCE; SKIP HAAK; SHAPIRO AND ASSOCIATES, INC.; ROSS VANLOO;
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TIM ACKER; TED LADOUX; ROGER THOM; CONFEDERATED TRIBES OF WARM SPR; TAMI HUBERT;
SCOTT FORRESTER; ROBIN PRITCHETT (USFW); STEVE MICHAELS; THE JD WHITE COMPANY; Monical,
Teena G NWP; Carrubba, Sheryl A NWP; SUSAN HAYLOCK (SHPO); SKIP BAKER; SCOTT FRANKLIN;
ROBERT ANDERSON (NOAA); ROBB PAUL; USFWS - PAMELA KOSONEN; TIM JOSI; TODD TRIPP; TOM
QUINTAL; YVONNE VALLETTE (EPA); TOM PENPRAZE; TIM PORTER; USFWS - TOM MCDOWELL;
WILLIAM D. WADSWORTH, P.E; WILLIAM A. HAYNES; TODD POTE; TODD KUCK; JOHN VAN
STAVEREN; OREGON COASTAL MANAGEMENT(DLCD)
Subject: Gravel

-----------------------------------------------------------------
Attached is a .pdf file of a U.S. Army Corps of Engineers for a project
where a permit is being requested. Some of the following information is
made available in .pdf format which makes an excellent print resource, provided
you've taken time to download Adobe Acrobat. For a free copy of the Acrobat  reader
please visit: http://www.adobe.com/products/acrobat/readstep.html

To provide any comments by e-mail, please visit: https://www.nwp.usace.army.mil/op/g/contact.asp,
click on the Project Manager's name or county or to fill out our Electronic Customer Survey form, please
visit: http://per2.nwp.usace.army.mil/survey.html.

Please visit our New On-line Permit Tracking system for up-to-date information on your
projects at http://per2.nwp.usace.army.mil/.

For more information, please visit Regulatory's home page at: http://www.nwp.usace.army.mil/op/g
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Glen Hess"; "Janine Castro"; "Jay Charland";

"Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow"; "Robert Elayer";
"Todd Confer"; "Yvonne Vallette"

Subject: FW: Gravel budget approaches spreadsheet
Date: Wednesday, February 20, 2008 4:03:11 PM
Attachments: Gravel-budget-approach-summary.xls

Attached is a spreadsheet which provides a comparison of the approaches to assessing bedload
transport rates as we discussed at our February 1 meeting.  I forwarded Jim's original message so you
all can see his notes about how the cost was developed, etc.  Please review this information so we can
discuss at our February 25 conference call scheduled for 3:30 (call in number is:  503-808-5198,
passcode 3295).

I would suggest we be prepared to identify our top two or three approaches, either as a separate
method or in combination with another method, to pass on to the Executive Team for discussion at
their meeting on Feb 27.

Talk with you all soon.  Judy

-----Original Message-----
From: Jim O'Connor [mailto:oconnor@usgs.gov]
Sent: Wednesday, February 20, 2008 2:57 PM
To: Linton, Judy L NWP
Cc: Janine_M_Castro@fws.gov; Rose Wallick; Glen Hess; William D McFarland; Terrence D Conlon;
Dennis D Lynch; Jim O'Connor
Subject: Gravel budget approaches spreadsheet

Judy,
Attached is a more final version suitable for distributing to the
technical and executive teams (although if you see something glaring,
let me know).
This includes Janine's summary of the SIAM model, although I did some
editing based on our look at the approach.
A few important items:
1. The cost values are very rough estimates of what would be required if
the USGS conducted these studies --they are only intended to give the
decision makers a basic idea. If there is interest in having the USGS
move forward with any of these, we would develop a full proposal with a
detailed budget.
2. Depending on project scope, timing, and funding arrangements, it is
possible for the USGS to contribute to the costs on a 60/40 basis
(cooperator 60%; USGS 40%).
3. Any USGS study would include a published report describing methods,
data, and results.

Call or email if you have any questions.
Jim O'Connor

--
******NOTE NEW ADDRESS******

Jim O’Connor
U.S. Geological Survey
Oregon Water Science Center
2130 SW 5th Ave
Portland, OR 97201
Phone: 503 251 3222
Email: oconnor@usgs.gov
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Sheet1

		Approaches to Gravel Supply Evaluation

		Prepared by Jim O'Connor, Glen Hess, Rose Wallick (USGS) and Janine Castro (USFWS)

		February, 2008

		Approach		Summary Statement		Applicability		Anticipated Accuracy		Advantages		Disadvantages		Project Duration		Costs		Bottom Line

		Direct Measurement		Actual sampling of bedload transport rates		With development of proper infrastructure, can be undertaken for most rivers		Well designed and implemented measurement program can yield accuracies to within a factor of 2		Most accurate		Expensive for each river, requiring equipment investment and multiple sampling trips per year		If this approach used in isolation, several years for suitable analysis of transport rates. If project commited to by Summer 08, a measurement program could start during the 2008/2009 winter.		Depends on existing equipment at site of interest, but actively gaged river, about $25,000 per year for each measurement site, assuming about 10 site visits per year. Plus initial set-up cost.		Probably implausible for this to be the primary approach given costs and duration, but limited sampling at a couple key sites could vastly improve estimates from other approaches

										Limited measurements can supplement other approaches		Several years of measurements required for suitable long-term average transport rates

		Bedload Transport Calculations		Application of empirical to semi-emprical transport equations to predict bedload transport rates		Any river with adequate flow data (> 5-10 years)		Factor of 10, although perhaps better if performed in conjunction with other approaches, especially limited bedload sampling or morphologic estimates		Simplest, quickest, least expensive		Difficult to judge accuracy without applying independent approaches		If conducted for several coastal watersheds, required field measurements could be conducted during the summer of 08, with analysis and reporting completed by early 09. Would require project initiation by Spring 08		Depending on scope and approach, $40,000-$100,000 for entire project, including multiple coastal watersheds		Logical first step to obtain rough estimates for several watersheds. Would greatly benefit from "reality" check provided by some level of application of additional approaches

										Readily conducted on most rivers with flow data		Depends significantly on assumptions regarding sediment supply and sediment mobilization conditions

										Can be used in combination with other approaches to estimate transport in rivers without streamflow data

										Limited bedload transport sampling can greatly improve accuracy

										Can readily evaluate year-to-year variation

		Morphologic Transport Estimates		Mapping active transport volumes from analysis of historic photos and maps		Any gravel-bed river reach with sufficient multiple sequences of aerial photos or maps		Factor of 2-10, better where abundant data		Cheapest approach based on actual observations of reach conditions		Relatively intense mapping and analysis effort required up front.		Conducted one reach (several km) at a time. For a project initiated spring 08, a complete reach analysis and report could be completed by spring or summer 09, depending on available source materials		Depending on the particular reach and available information, roughly $40,000-$80,000 per reach (for this method, the entire lower 12 miles of Chetco River, from exiting Coast Range to tidewater, would probably be considered a single reach)		Data intensive but viable long-term analysis approach, conducted reach-by-reach in order of interest, supplementing other approaches as well as providing consistent baseline data and protocols for future monitoring

										Analysis considers relevant multi-year to multi-decadal time scales		Complicated in situations where there have been significant land-use changes

										Coastal streams probably good candidates for such an approach because of minimal land use changes upstream

										Data and analysis (GIS coverage's, mapping) acquired has wide utility for other studies and geomorphology monitoring

										Can make direct use of survey and extraction data in reaches of active and past gravel mining

										Can be used in combination with other approaches to estimate transport in rivers without streamflow data

		GIS-based empirical analysis		Estimation of bedload transport rates from watershed characteristics on basis of empirical relations		Any reach of interest		Depends on quality of empirical relation, but can be evaluated statistically, could be factor of ten or total failure		If appropriate data on transport rates is available from representative watersheds (e.g. reservoir accumulation volumes), this approach can be quick and widely applied		Depends on existing information (data or estimates) of bedload volumes or transport rates from which to build regressions		A quick assessment, relying on existing data only, could be completed by early 2009 if started this spring		$25,000-$50,000 for quick assessment employing existing data		Reasonable analysis to attempt, especially in combination with the other approaches.

										If properly structured, does not require flow information		Risk of total failure if statistically significant regressions can't be developed

										Generally applicable for multi-year to multi-decadal timescales

										Builds readily from other approaches

		Sediment Impact Analysis Model (SIAM)		An Army Corps of Engineers tool within HEC-RAS software. Application of empirical to semi-empirical transport equations, coupled with 1-d flow modeling, to predict bedload transport rates on a reach by reach basis. Allows reach specific predictions of aggradation or incision		Any river with adequate flow data (> 5-10 years) and information on bed material		Factor of 10, depending upon quality and resolution of input data; perhaps better if combined with other approaches		Provides framework for multiple methods and was developed to assist in sediment management-related decision making		Difficult to judge accuracy without applying independent approaches		If conducted for the lower Chetco, required field measurements and surveys could be conducted during the summer of 08, with analysis and reporting completed by early 09 -- once surveying is complete, less than 3 months for data processing and analysis.		Assuming a "study-level" HEC-RAS analysis, costs will likely be between $35,000 and $75,000 per river. Sosts depend significantlyon availability of existing surveys to build hydraulic models. If surveying required, costs are difficult to predict and depend on local conditions and access		A relatively quick analysis tool to help answer reach specific questions regarding aggradation and degradation in a relatively short period of time. Readily coupled with other approaches, especially direct and morphologic measurements so to evaluate/improve accuracy. The resolution of the study can be improved over time within this framework to address specific management questions. SIAM can be used to evaluate cumulative effects due to gravel extraction, bank stabilization, and other activities that affect the sediment supply.

										Readily conducted on most rivers with flow data		Requires development of hydraulic model for reaches of interest

										Sediment "exports" can be built into the analysis to factor in gravel mining		Depends significantly on assumptions regarding sediment supply and sediment mobilization conditions

										Relatively simple, fast, and inexpensive		Relies on daily flows, which may under-represent transport conditions

										Limited bedload transport sampling and field verification of sediment sources and sinks can greatly improve accuracy

										Can readily evaluate year-to-year and reach-by-reach variation



O'Connor:
Depending on scope and funding arrangements, it may be possible for the USGS to partly match project costs (60% cooperator/ 40% USGS)
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Approaches to Gravel Supply 
Evaluation

Prepared by Jim O'Connor, Glen 
Hess, Rose Wallick (USGS) and 
Janine Castro (USFWS)

February, 2008

Approach Summary Statement Applicability
Anticipated 
Accuracy

Advantages Disadvantages Project Duration Costs Bottom Line

Most accurate

Expensive for each river, 
requiring equipment 
investment and multiple 
sampling trips per year

Limited measurements can 
supplement other

Several years of 
measurements required for 

Probably implausible for this 
to be the primary approach 
given costs and duration, but 
limited sampling at a couple 
key sites could vastly improve 
estimates from other

If this approach used in 
isolation, several years for 
suitable analysis of 
transport rates. If project 
commited to by Summer 
08, a measurement 

Depends on existing 
equipment at site of 
interest, but actively 
gaged river, about 
$25,000 per year for each 
measurement site, 
assuming about 10 site

Direct Measurement
Actual sampling of bedload 
transport rates

With development 
of proper 
infrastructure, can 
be undertaken for 
most rivers

Well designed and 
implemented 
measurement program 
can yield accuracies to 
within a factor of 2 supplement other 

approaches

q
suitable long-term average 
transport rates

Simplest, quickest, least 
expensive

Difficult to judge accuracy 
without applying 
independent approaches

Readily conducted on most 
rivers with flow data

Depends significantly on 
assumptions regarding 
sediment supply and 
sediment mobilization 
conditions

Can be used in 
combination with other 
approaches to estimate 
transport in rivers without 
streamflow data

Bedload Transport 
Calculations

Application of empirical to 
semi-emprical transport 
equations to predict bedload 
transport rates

estimates from other 
approaches

Any river with 
adequate flow data 
(> 5-10 years)

Factor of 10, although 
perhaps better if 
performed in conjunction 
with other approaches, 
especially limited bedload 
sampling or morphologic 
estimates

If conducted for several 
coastal watersheds, 
required field 
measurements could be 
conducted during the 
summer of 08, with 
analysis and reporting 
completed by early 09. 
Would require project 
initiation by Spring 08

Depending on scope and 
approach, $40,000-
$100,000 for entire 
project, including multiple 
coastal watersheds

Logical first step to obtain 
rough estimates for several 
watersheds. Would greatly 
benefit from "reality" check 
provided by some level of 
application of additional 
approaches

,
program could start during 
the 2008/2009 winter.

assuming about 10 site 
visits per year. Plus initial 
set-up cost.

Limited bedload transport 
sampling can greatly

most rivers within a factor of 2

Can readily evaluate year-
to-year variation

Cheapest approach based 
on actual observations of 
reach conditions 

Relatively intense mapping 
and analysis effort required 
up front.

Analysis considers relevant 
multi-year to multi-decadal 
time scales

Complicated in situations 
where there have been 
significant land-use 
changes

Data and analysis (GIS

Conducted one reach 
(several km) at a time. For 
a project initiated spring 
08, a complete reach 
analysis and report could

Depending on the 
particular reach and 
available information, 
roughly $40,000-$80,000 
per reach (for this 
method, the entire lower 

Data intensive but viable long-
term analysis approach, 
conducted reach-by-reach in 
order of interest, 
supplementing other 

Morphologic Transport 
Estimates

Mapping active transport 
volumes from analysis of 

Any gravel-bed 
river reach with 
sufficient multiple 

Factor of 2-10, better 
where abundant data

Coastal streams probably 
good candidates for such 
an approach because of 
minimal land use changes 
upstream 

sampling can greatly 

Data and analysis (GIS 
coverage's, mapping) 
acquired has wide utility for 
other studies and 
geomorphology monitoring

analysis and report could 
be completed by spring or 
summer 09, depending on 
available source materials

method, the entire lower 
12 miles of Chetco River, 
from exiting Coast Range 
to tidewater, would 
probably be considered a 
single reach)

supplementing other 
approaches as well as 
providing consistent baseline 
data and protocols for future 
monitoring

Estimates
volumes from analysis of 
historic photos and maps

sufficient multiple 
sequences of aerial 
photos or maps

where abundant data

3/7/2011 Public Notice - Additional Team Documents 000358



Can make direct use of 
survey and extraction data 
in reaches of active and 
past gravel mining
Can be used in 
combination with other 
approaches to estimate 
transport in rivers without 
streamflow data

If appropriate data on 
transport rates is available 
from representative 
watersheds (e.g. reservoir 
accumulation volumes), 
this approach can be quick 
and widely applied

Depends on existing 
information (data or 
estimates) of bedload 
volumes or transport rates 
from which to build 
regressions

Any reach of
Estimation of bedload 
transport rates from

G S

Reasonable analysis to 
attempt, especially in

$25,000-$50,000 for quick 
l i

A quick assessment, 
relying on existing data 

l ld b l d

Depends on quality of 
empirical relation, but can 
b l d i i ll

single reach)

If properly structured, does 
not require flow information

Risk of total failure if 
statistically significant 
regressions can't be 
developed

Generally applicable for 
multi-year to multi-decadal 
timescales
Builds readily from other 
approaches

Provides framework for 
multiple methods and was 
developed to assist in 
sediment management-
related decision making

Difficult to judge accuracy 
without applying 
independent approaches

Readily conducted on most 
rivers with flow data

Requires development of 
hydraulic model for reaches 

Any reach of 
interest

transport rates from 
watershed characteristics on 
basis of empirical relations

GIS-based empirical analysis
attempt, especially in 
combination with the other 
approaches.

assessment employing 
existing data

only, could be completed 
by early 2009 if started 
this spring

be evaluated statistically, 
could be factor of ten or 
total failure

An Army Corps of Engineers 
Assuming a "study-level" 
HEC-RAS analysis costs

A relatively quick analysis 
tool to help answer reach 
specific questions regarding 
aggradation and degradation 
in a relatively short period of 
time. Readily coupled with 

If conducted for the lower 
Chetco required fieldrivers with flow data

y
of interest

Sediment "exports" can be 
built into the analysis to 
factor in gravel mining

Depends significantly on 
assumptions regarding 
sediment supply and 
sediment mobilization 
conditions

Relatively simple, fast, and 
inexpensive

Relies on daily flows, which 
may under-represent 
transport conditions

Limited bedload transport 
sampling and field 
verification of sediment 
sources and sinks can 
greatly improve accuracy
Can readily evaluate year-
to-year and reach-by-reach 
variation

Sediment Impact Analysis 
Model (SIAM)

tool within HEC-RAS 
software. Application of 
empirical to semi-empirical 
transport equations, coupled 
with 1-d flow modeling, to 
predict bedload transport 
rates on a reach by reach 
basis. Allows reach specific 
predictions of aggradation or 
incision

Any river with 
adequate flow data 
(> 5-10 years) and 
information on bed 
material

Factor of 10, depending 
upon quality and 
resolution of input data; 
perhaps better if combined 
with other approaches

HEC-RAS analysis, costs 
will likely be between 
$35,000 and $75,000 per 
river. Sosts depend 
significantlyon availability 
of existing surveys to 
build hydraulic models. If 
surveying required, costs 
are difficult to predict and 
depend on local 
conditions and access

other approaches, especially 
direct and morphologic 
measurements so to 
evaluate/improve accuracy. 
The resolution of the study 
can be improved over time 
within this framework to 
address specific 
management questions. 
SIAM can be used to 
evaluate cumulative effects 
due to gravel extraction, bank 
stabilization, and other 
activities that affect the 
sediment supply.

Chetco, required field 
measurements and 
surveys could be 
conducted during the 
summer of 08, with 
analysis and reporting 
completed by early 09 -- 
once surveying is 
complete, less than 3 
months for data 
processing and analysis.
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From: Jay Charland
To: Linton, Judy L NWP
Subject: Conclusion from yesterday
Date: Tuesday, February 26, 2008 11:02:52 AM

Feb 26

Judy-

What I took from yesterday's conference call was the following:

- The Tech Team proposes using a combination of SIAM and Morphological Techniques to analyze each
river system.  SIAM includes Bed Load techniques. 

- LIDAR elevation data with a grid size of 1 meter or less could be used in this analysis.  Such data
would greatly reduce, if not eliminate, the need for field surveys.

- The cost would be approximately $150,000 for the Chetco River.  Costs for other rivers cannot be
determined at this time.  This is dependent on what information may exist already.

- USGS could potentially contribute up to 40% of the cost of analysis under a 60-40 match agreement.

- The Exec Team should not ask USGS for a proposal unless there is the realistic prospect of funding
actual work.

Jay

-------------------
Jay Charland
Oregon Coastal Management Program
Land Conservation and Development
635 NE Capitol St, Ste 150
Salem, Oregon  97301-2540
(503) 373-0050 x253
(503) 378-6033 fax
jay.charland@state.or.us
www.oregon.gov/lcd/ocmp/index.shtml
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From: MOYNAHAN Kevin
To: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; kevin moynahan; Evans, Lawrence C NWP; lori warner-dickason;
marcella lafayette; szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov; PUENT Sally;
Rich@OCAPA.net; relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net;
Vallette.Yvonne@epamail.epa.gov

Subject: FW: Gravel Exec Meeting Notes
Date: Wednesday, February 27, 2008 10:17:31 AM
Attachments: 1-23 DRAFT Meeting Notes.doc

I will hand out hard copy at today's meeting as well.

Kevin
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DRAFT Meeting Notes


Gravel Executive Meeting


Wednesday, January 23, 2008


DSL-Mill Creek Room


10:00am – 12:00pm

Attendees:



Kevin Moynahan, DSL



Jay Charland, DLCD/Coastal



Joy Smith, Umpqua Sand & Gravel



Patty Snow, ODFW



Ben Meyer, NMFS



Monty Knudson, USFWS



Joe Zisa, USFWS



Rich Angstrom, Oregon Concrete Aggregate Producers Association



Ted Freeman, Freeman Rock Products



Bill Yocum, Freeman Rock Products



Jon Germond, ODFW



Lawrence Evans, USACE



Michael Szerlog, EPA (Conference Call)



David Pratt, Curry County

Sally Puent, DEQ (Conference Call)


Agenda:


I) Discussion / Identification of items carrying over from last meeting


· Exec Team to provide direction to Tech Team (Lori Warner-Dickason DSL representative at Tech team meeting).


· Discussed extent of Exec Team decision-making authority.


· Tech Team will provide input to COE & DSL in development of RGP & GP process.


· Draft outline instructions to Tech Team should be finished by early next week with feedback from attendees incorporated into the document.


II) Draft document discussion 


· How can industry prepare for future issues (species listings)?


· How can impacts of potential “ESA listings” be incorporated into permit process now?


· If new listings occur COE may have to rescind issued permits.


· Can agencies combine / share public input process?  If so, how will this be done?


· How will enforcement issues be directed (federal courts, state courts, agency enforcement process)?


· COE may establish “cumulative threshold level” of acceptable impact and suspend / revoke all permits when that level is reached.


· Adaptive approach is needed because permit conditions vary at different locations and may change over time at any individual location requiring permit modifications. 


III). Tech Team agenda & expectations


· Federal process should be started first (RGP cannot be rushed).  COE needs to start on permit process for 2009 Chetco River operations by Feb. or Mar. 2008.


· Timelines are needed and multiple timelines may overlap each other.


· Tech Team can complete project in multiple stages w/ additional input and feedback on drafts.  Subsequently revisions can be made.


· Tech Team needs to prioritize based upon technical importance rather than cost-based analysis.


· Various agencies permit process needs to be aligned as much as possible.


· Each individual permit condition should be linked to avoiding / minimizing specific negative impacts (providing justification for each condition in permit).


IV). Gravel Study Budget

· DSL currently doesn’t have $$ to contribute.


· COE doesn’t have $$ to contribute now (possible $$ may be left at end of budget cycle Jul-Aug).


· If industry and State design a plan EPA might be able to contribute $$ for study (Have funds designated for studies in the budget).


· Another possibility is to begin building a fund via a fee ($ per cubic yd extracted).


V). Public involvement


· COE & DSL already have input process.


· Hold multi-agency regional meetings (1st informational mtg., 2nd comment mtg. after draft is composed).


Next Gravel Exec Team Meetings


Feb. 27, 2008    Wednesday 12:00pm – 2:00pm


Apr. 2, 2008     Wednesday 12:00pm – 2:00pm




DRAFT Meeting Notes 
Gravel Executive Meeting 

Wednesday, January 23, 2008 
DSL-Mill Creek Room 
10:00am – 12:00pm 

 
Attendees: 
 Kevin Moynahan, DSL 
 Jay Charland, DLCD/Coastal 
 Joy Smith, Umpqua Sand & Gravel 
 Patty Snow, ODFW 
 Ben Meyer, NMFS 
 Monty Knudson, USFWS 
 Joe Zisa, USFWS 
 Rich Angstrom, Oregon Concrete Aggregate Producers Association 
 Ted Freeman, Freeman Rock Products 
 Bill Yocum, Freeman Rock Products 
 Jon Germond, ODFW 
 Lawrence Evans, USACE 
 Michael Szerlog, EPA (Conference Call) 
 David Pratt, Curry County 

Sally Puent, DEQ (Conference Call) 
 
Agenda: 
I) Discussion / Identification of items carrying over from last meeting 
 Exec Team to provide direction to Tech Team (Lori Warner-Dickason DSL 

representative at Tech team meeting). 
 Discussed extent of Exec Team decision-making authority. 
 Tech Team will provide input to COE & DSL in development of RGP & GP 

process. 
 Draft outline instructions to Tech Team should be finished by early next 

week with feedback from attendees incorporated into the document. 
 
II) Draft document discussion  
 How can industry prepare for future issues (species listings)? 
 How can impacts of potential “ESA listings” be incorporated into permit 

process now? 
 If new listings occur COE may have to rescind issued permits. 
 Can agencies combine / share public input process?  If so, how will this be 

done? 
 How will enforcement issues be directed (federal courts, state courts, 

agency enforcement process)? 
 COE may establish “cumulative threshold level” of acceptable impact and 

suspend / revoke all permits when that level is reached. 
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 Adaptive approach is needed because permit conditions vary at different 
locations and may change over time at any individual location requiring 
permit modifications.  

 
III). Tech Team agenda & expectations 
 Federal process should be started first (RGP cannot be rushed).  COE 

needs to start on permit process for 2009 Chetco River operations by Feb. 
or Mar. 2008. 

 Timelines are needed and multiple timelines may overlap each other. 
 Tech Team can complete project in multiple stages w/ additional input and 

feedback on drafts.  Subsequently revisions can be made. 
 Tech Team needs to prioritize based upon technical importance rather 

than cost-based analysis. 
 Various agencies permit process needs to be aligned as much as 

possible. 
 Each individual permit condition should be linked to avoiding / minimizing 

specific negative impacts (providing justification for each condition in 
permit). 

 
IV). Gravel Study Budget 
 DSL currently doesn’t have $$ to contribute. 
 COE doesn’t have $$ to contribute now (possible $$ may be left at end of 

budget cycle Jul-Aug). 
 If industry and State design a plan EPA might be able to contribute $$ for 

study (Have funds designated for studies in the budget). 
 Another possibility is to begin building a fund via a fee ($ per cubic yd 

extracted). 
 

V). Public involvement 
 COE & DSL already have input process. 
 Hold multi-agency regional meetings (1st informational mtg., 2nd comment 

mtg. after draft is composed). 
 
 
 
Next Gravel Exec Team Meetings 
Feb. 27, 2008    Wednesday 12:00pm – 2:00pm 
Apr. 2, 2008     Wednesday 12:00pm – 2:00pm 
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From: Linton, Judy L NWP
To: Evans, Lawrence C NWP
Subject: FW: Gravel Extraction Round Table
Date: Wednesday, February 27, 2008 11:48:28 AM

Larry:  is the "science team" mentioned in the 2nd paragraph (and in Rich Angstrom's message of
10/23) supposed to be the technical team?  If so, suggest we not be referred to as the "science team"
as I don't think that is our mission.  We should be basing decisions on the best available science, but
should not be collecting data for the sake of science.

My thought anyway...Judy

-----Original Message-----
From: Giannico, Guillermo [mailto:giannico@oregonstate.edu]
Sent: Tuesday, February 26, 2008 6:55 PM
To: Rich Angstrom
Cc: Linton, Judy L NWP; Janine_M_Castro@fws.gov; BILL YOCUM; MOYNAHAN Kevin; Evans, Lawrence
C NWP; Patty Snow; Kleibacker, Megan
Subject: RE: Gravel Extraction Round Table

Hello Rich:

I thought I had replied to your message below, but for some reason I cannot find my response and I
think it is because it was never put together.  My apologies for the extremely slow response speed. As
all of you, some months I am stretched to the limit. 

The news about the emerging science team are excellent, and I suspect it is now at a more advance
stage if I did not misunderstand Janine Castro when we last talked about this topic. 

The response to your question Rich is: yes; but a qualified one. I think a number of the tasks you
mentioned such as facilitation, helping with prioritization schemes, or assisting the science team are
more easily and readily fitting to the roles OSU Extension has played and is expected to play.  Not so
sure about the secretarial work (which is very important as we all know), but we ourselves are short of
hands in that particular area.  And you certainly do not want to use any minutes taken by me!  That
said, I do think there is an opportunity to find some way of working together on these important issues
for the benefit of everyone.

We can probably discuss this in more detail in the coming weeks. I assume those you have cc on your
message are key to this effort and, therefore, this message is an open invitation for anyone to comment
and respond with ideas about how to collaborate.

In the meantime, I will try to make a small round table discussion group happen (involving many of the
symposium speakers) with the intent of exploring how to apply an adaptive management type of
approach to test novel gravel extraction and habitat restoration/impact mitigation techniques.  I do not
think it would be replicating or overlapping with what the emerging science team has been working on,
but you can correct me if that is a misconception.  If we had that round table it would likely be in May,
but this may change depending on the response I get.  You will all receive a copy of that message in a
few minutes, and are welcome to support it or convince me to postpone it for some good reason.

Sincerely,

Guillermo
  

.¸. , . .·´¯`·.><(((º>  
><(((º>  `·.¸.·´¯`·...¸><(((º>¸·´¯`·...¸><(((º>         
 ..·´¯` ><(((º>   ·.¸¸.·´¯`·.><(((º>  
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Guillermo R. Giannico. Ph.D.
Extension Fisheries Specialist & Associate Professor
Department of Fisheries and Wildlife
Oregon State University
104 Nash Hall, Corvallis
Oregon 97331-3803. U.S.A.
Voice:(541) 737-2479
Fax:  (541) 737-3590
E-mail: giannico@oregonstate.edu
><(((º>  ·.¸¸.·´¯`·.  ><(((º> ·.·´¯`·. ><(((º>·.¸¸.·´¯`·.  ><(((º>     

-----Original Message-----
From: Rich Angstrom [mailto:rich@ocapa.net]
Sent: Tuesday, October 23, 2007 11:00 AM
To: Giannico, Guillermo
Cc: Linton, Judy L NWP; Janine_M_Castro@fws.gov; BILL YOCUM; MOYNAHAN Kevin; Evans, Lawrence
C NWP; Patty Snow
Subject: RE: Gravel Extraction Round Table

Guillermo,

There is a science team forming to address this issue on the Chetco and then generally over the whole
Oregon Coast.  It might be a good idea if the team was coordinated through OSU.  What do you think? 
Would OSU have the resources to help lead the science team, take minutes and notes, help prioritize
studies and facilitate the discussions?

Richard Angstrom
President
Oregon Concrete & Aggregate Producers Association
 737 13th St. SE, Salem, OR 97301
Phone: 503-588-2430 ext.8
Fax: 503-588-2577

-----Original Message-----
From: Giannico, Guillermo [mailto:giannico@oregonstate.edu]
Sent: Friday, October 12, 2007 4:17 PM
To: Anne Mullan; Bill Yocum; blake.pam@deq.state.or.us; Brian Cluer; burr.rachel@deq.state.or.us;
Burris, Frank; Dennis Halligan; dkuper@cybcon.com; Jeff Johnson; Jim Waldvogel; John Bragg;
klingep@engr.orst.edu; Matt Kondolf; Rachel Burr; Rich Angstrom; Rob MacArthur;
ron_rathburn@pbsenv.com; svetkovich.christine@deq.state.or.us
Cc: foutsd@onid.orst.edu
Subject: Gravel Extraction Round Table

Dear All:

Thank you for the interest many of you expressed in joining a round table group aimed at identifying
"adaptive management" type opportunities for new gravel mining methods that have the potential of
being "fish friendlier" than some of the current ones.    

I was hoping to launch this with a meeting in late October or November, but it is clear that that will not
be possible.  I would like to propose holding our first meeting in March 2008 here in Corvallis.  Please,
let me know about your ability to participate in this first brainstorming session.  After that we will put
together an agenda and a list of additional people who should be invited.  Thanks for your interest in
having this conversation.

Sincerely,
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Guillermo

.¸. , . .·´¯`·.><(((º>  
><(((º>  `·.¸.·´¯`·...¸><(((º>¸·´¯`·...¸><(((º>         
 ..·´¯` ><(((º>   ·.¸¸.·´¯`·.><(((º>  
Guillermo R. Giannico. Ph.D.
Extension Fisheries Specialist & Associate Professor Department of Fisheries and Wildlife Oregon State
University
104 Nash Hall, Corvallis
Oregon 97331-3803. U.S.A.
Voice:(541) 737-2479
Fax:  (541) 737-3590
E-mail: giannico@oregonstate.edu
><(((º>  ·.¸¸.·´¯`·.  ><(((º> ·.·´¯`·. ><(((º>·.¸¸.·´¯`·.  ><(((º>     
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From: MOYNAHAN Kevin
To: Linton, Judy L NWP; Bill Yocum; Chris Lidstone; Chuck Wheeler; SAXON Corey; Glen Hess; Janine Castro;

CHARLAND Jay; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; SNOW Patty; Robert Elayer; CONFER Todd
A; Yvonne Vallette

Cc: BAILEY Bob; David Pratt; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin Moynahan; Mike
Tehan; Monty Knudsen; Rich Angstrom; ANGLIN Ronald E; PUENT Sally

Subject: RE: Public Information Meeting-Chetco River evaluation
Date: Monday, March 03, 2008 2:47:59 PM

Judy - April 10 and 11 work great for me.  Kevin

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Monday, March 03, 2008 2:45 PM
To: Bill Yocum; Chris Lidstone; Chuck Wheeler; SAXON Corey; Glen Hess; Janine Castro; CHARLAND
Jay; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; SNOW Patty; Robert Elayer;
CONFER Todd A; Yvonne Vallette
Cc: BAILEY Bob; David Pratt; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin
Moynahan; Mike Tehan; Monty Knudsen; Rich Angstrom; ANGLIN Ronald E; PUENT Sally
Subject: Public Information Meeting-Chetco River evaluation

Please let me know your interest and availability in attending/participating in the public information
meeting to be held in Brookings – right now I am thinking of holding the meeting sometime during the
first two weeks of April.  Purpose would be to provide information on the Chetco River gravel initiative,
specifically the proposal to develop a regional general permit.  (I welcome your input on topics to be
discussed as part of this public outreach effort.)  The plan would also include a site visit (likely the day
following the evening meeting) to the Freeman and Tidewater bars. 

Thanks - Judy
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From: David Pratt
To: Linton, Judy L NWP; Bill Yocum; Chris Lidstone; Chuck Wheeler; Corey Saxon; Glen Hess; Janine Castro; Jay

Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert Elayer; Todd Confer; Yvonne
Vallette

Cc: Bob Bailey; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin Moynahan; Mike Tehan; Monty
Knudsen; Rich Angstrom; Ron Anglin; Sally Puent

Subject: RE: Public Information Meeting-Chetco River evaluation
Date: Monday, March 03, 2008 4:42:50 PM

        Judy:
        
        I would be interested in attending.  So far, the first two weeks of April looks okay.
        
        Regarding suggested topics:  (1) Background/History on gravel extraction along and in the Chetco
(how we got there and where we are.);   (2) Environmental Impact on the Chetco River and the
Brookings/Harbor Water Supply;  (4) Watershed prospective; and (5) Status of current permits (City,
County, State, Federal) that have been issued.
        
        Dave
        
        David J. Pratt, AICP
        Public Services/Planning Director
        Curry County Public Services
        PO Box 746
        94235 Moore St
        Gold Beach, OR 97444
        P-541-247-3228
        F-541-247-4579
        prattd@co.curry.or.us
        
        
        
        
________________________________

        From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
        Sent: Monday, March 03, 2008 2:45 PM
        To: Bill Yocum; Chris Lidstone; Chuck Wheeler; Corey Saxon; Glen Hess; Janine Castro; Jay
Charland; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty Snow; Robert
Elayer; Todd Confer; Yvonne Vallette
        Cc: Bob Bailey; David Pratt; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin
Moynahan; Mike Tehan; Monty Knudsen; Rich Angstrom; Ron Anglin; Sally Puent
        Subject: Public Information Meeting-Chetco River evaluation
       
       

        Please let me know your interest and availability in attending/participating in the public information
meeting to be held in Brookings – right now I am thinking of holding the meeting sometime during the
first two weeks of April.  Purpose would be to provide information on the Chetco River gravel initiative,
specifically the proposal to develop a regional general permit.  (I welcome your input on topics to be
discussed as part of this public outreach effort.)  The plan would also include a site visit (likely the day
following the evening meeting) to the Freeman and Tidewater bars. 
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        Thanks - Judy

        --
        This message has been scanned for viruses and
        dangerous content by MailScanner <http://www.mailscanner.info/> , and is
        believed to be clean.
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From: Robert Elayer
To: "MOYNAHAN Kevin"; "BAILEY Bob"; "bill yocum"; "CHARLAND Jay"; "David Pratt"; joe.zisa@fws.gov;

"GERMOND Jon P"; joy@umpquasand.com; Linton, Judy L NWP; Evans, Lawrence C NWP; "lori warner-
dickason"; "marcella lafayette"; szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov;
"PUENT Sally"; Rich@OCAPA.net; "ROSE Jennifer"; "SNOW Patty"; tedf@hughes.net;
Vallette.Yvonne@epamail.epa.gov

Subject: RE: Gravel meeting notes
Date: Tuesday, March 04, 2008 10:33:18 AM

In reading the exec team gravel meeting notes I noticed the entries for 1(c) and 1(d) limiting the study
to the river above the estuary.  I don’t remember any such discussion in the tech team conference call
that took place prior to this.  What is the reasoning behind this decision?  At low tide the river bars in
the estuary are well exposed and would be picked up on LIDAR just as well as the river bars upriver.  I
thought we were treating the entire river, not just above the estuary.  We should not have a “data gap”
in the estuary!

Robert Elayer

Tidewater Contractors, Inc.

________________________________

From: MOYNAHAN Kevin [mailto:Kevin.Moynahan@state.or.us]
Sent: Tuesday, March 04, 2008 9:59 AM
To: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov; GERMOND Jon P;
joy@umpquasand.com; judy.l.linton@usace.army.mil; kevin moynahan;
Lawrence.C.Evans@nwp01.usace.army.mil; lori warner-dickason; marcella lafayette;
szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov; PUENT Sally;
Rich@OCAPA.net; relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net;
Vallette.Yvonne@epamail.epa.gov
Subject: FW: Gravel meeting notes

Here are the draft meeting bullets from last Exec team meeting.  Please add, edit, comment etc.

Thanks, Kevin

Kevin Moynahan

Assistant Director

Department of State Lands

Wetlands and Waterways Conservation Division

775 Summer St. NE, Suite 100

Salem, OR 97301
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phone: 503-986-5259

fax:      503-378-4844

e-mail: kevin.moynahan@state.or.us <mailto:kevin.moynahan@state.or.us> 
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From: Robert Elayer
To: Linton, Judy L NWP; "Rich Angstrom"
Cc: "MOYNAHAN Kevin"
Subject: RE: FW: Gravel meeting notes
Date: Friday, March 07, 2008 9:20:37 AM

That does more fully explain it but I am still a bit cautious.  The wording
made it sound like the estuary would not be included at all and Tidewater
Bar would again be dropped off as happened in Phase I, which would be
contrary to the intent to include the entire river system that was stated by
the Exec Team.  I understand that the transport models will not work in the
estuary because there are other variable not present in the normal river
flow regime, however, it should give the amount of material coming into the
estuary as Jim states.  I would think that this information would be a
valuable input to the decision process for determining the fate of Tidewater
Bar. Current indications are that inflow of gravel is greater than outflow
of gravel so the estuary bars are growing and the estuary is filling.

Robert    

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Wednesday, March 05, 2008 2:57 PM
To: Robert Elayer; Rich Angstrom
Cc: MOYNAHAN Kevin
Subject: FW: FW: Gravel meeting notes

Robert:  Does this answer your question about study area?  Judy

-----Original Message-----
From: Linton, Judy L NWP
Sent: Tuesday, March 04, 2008 1:49 PM
To: 'MOYNAHAN Kevin'; WARNER-DICKASON Lori; Evans, Lawrence C NWP
Subject: FW: FW: Gravel meeting notes

Response from USGS related to the estuary and LIDAR.  The "study" will
include the estuary...we just won't be able to use the transport models in
that piece.

-----Original Message-----
From: Jim O'Connor [mailto:oconnor@usgs.gov]
Sent: Tuesday, March 04, 2008 1:30 PM
To: Linton, Judy L NWP
Cc: Glen Hess; Jennifer R Wallick-Brink; Jim O'Connor
Subject: Re: FW: Gravel meeting notes

Judy;
The LiDAR would certainly detect gravel bars in the estuary, at least
those parts of them above water (Most LiDAR does not penetrate water).
This could be an effective means to map and provide baseline data for
detecting future changes, especially if the LiDAR was acquired at low
tide. Modeling gravel tranport within the estuary is outside the scope
of what we were thinking about, but the idea is that we calculate
volumes of gravel coming into the estuary. My hunch is that little
leaves the estuary by natural transport processes, but without more
information, I wouldn't bet the ranch on that conclusion.
Hope this helps...Jim
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Linton, Judy L NWP wrote:
> Jim/Glen:  can you take a look at Robert Elayer's message below regarding
> LIDAR and the ability to evaluate the gravel bars in the estuary.  Do you
> agree with his view?  (I know we talked about the models only being able
to
> show how much gravel potentially flows into the estuary but not being able
to
> show what happens with the sediment once it is in the estuary.)
>
> -----Original Message-----
> From: Robert Elayer [mailto:relayer@twcontractors.com]
> Sent: Tuesday, March 04, 2008 10:30 AM
> To: 'MOYNAHAN Kevin'; 'BAILEY Bob'; 'bill yocum'; 'CHARLAND Jay'; 'David
> Pratt'; joe.zisa@fws.gov; 'GERMOND Jon P'; joy@umpquasand.com; Linton,
Judy
L
> NWP; Evans, Lawrence C NWP; 'lori warner-dickason'; 'marcella lafayette';
> szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov;
'PUENT
> Sally'; Rich@OCAPA.net; 'ROSE Jennifer'; 'SNOW Patty'; tedf@hughes.net;
> Vallette.Yvonne@epamail.epa.gov
> Subject: RE: Gravel meeting notes
>
> 
>
> In reading the exec team gravel meeting notes I noticed the entries for
1(c)
> and 1(d) limiting the study to the river above the estuary.  I don't
remember
> any such discussion in the tech team conference call that took place prior
to
> this.  What is the reasoning behind this decision?  At low tide the river
> bars in the estuary are well exposed and would be picked up on LIDAR just
as
> well as the river bars upriver.  I thought we were treating the entire
river,
> not just above the estuary.  We should not have a "data gap" in the
estuary!
>
> 
>
> Robert Elayer
>
> Tidewater Contractors, Inc.
>
> 
>
> ________________________________
>
> From: MOYNAHAN Kevin [mailto:Kevin.Moynahan@state.or.us]
> Sent: Tuesday, March 04, 2008 9:59 AM
> To: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov;
> GERMOND Jon P; joy@umpquasand.com; judy.l.linton@usace.army.mil; kevin
> moynahan; Lawrence.C.Evans@nwp01.usace.army.mil; lori warner-dickason;
> marcella lafayette; szerlog.michael@epa.gov; mike.tehan@noaa.gov;
> Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
> relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net;
> Vallette.Yvonne@epamail.epa.gov
> Subject: FW: Gravel meeting notes
>
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> 
>
> Here are the draft meeting bullets from last Exec team meeting.  Please
add,
> edit, comment etc.
>
> 
>
> Thanks, Kevin
>
> 
>
> Kevin Moynahan
>
> Assistant Director
>
> Department of State Lands
>
> Wetlands and Waterways Conservation Division
>
> 775 Summer St. NE, Suite 100
>
> Salem, OR 97301
>
> phone: 503-986-5259
>
> fax:      503-378-4844
>
> e-mail: kevin.moynahan@state.or.us <mailto:kevin.moynahan@state.or.us> 
>
> 
>
>  

--
******NOTE NEW ADDRESS******

Jim O'Connor
U.S. Geological Survey
Oregon Water Science Center
2130 SW 5th Ave
Portland, OR 97201
Phone: 503 251 3222
Email: oconnor@usgs.gov

******NOTE NEW ADDRESS******
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From: Robert Elayer
To: Linton, Judy L NWP
Subject: RE: Public Information Meeting-Chetco River
Date: Friday, March 07, 2008 9:37:49 AM

Judy,

Just for your information for the site visit planned for 2:00 to 4:00pm on 4/9 ……

I checked the tide levels for 4/9 at 2:00 to 4:00pm and it is high tide at about 3:00pm (+5.16 ft) with
+4.15 ft at 2:00pm and +4.73 ft at 4:00pm.  Not real good viewing for Tidewater Bar in the estuary,
but we take what we can get I guess.  There is an excellent low tide of -1.34 ft on 4/9 at 9:13am and -
1.1 ft on 4/10 at 10.13am.

Robert

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, March 07, 2008 8:56 AM
To: Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen Hess; Janine Castro; Jay Charland; Jim
O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty Snow; Robert Elayer; Todd
Confer; Yvonne Vallette
Cc: Bob Bailey; David Pratt; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin
Moynahan; Mike Tehan; Monty Knudsen; Rich Angstrom; Ron Anglin; Sally Puent
Subject: Public Information Meeting-Chetco River

FYI --- The public outreach meeting to provide information regarding the proposed development of the
RGP, etc., has been scheduled for April 9th at the Brookings Library (515 3rd St, Brookings) from 5:30
to 8:30pm.  The plan is to also have a site visit for agency reps on the afternoon of the 9th (probably 2
to 4) to allow an opportunity to view both Tidewater sites and the Freeman Rock bar.  Greater details
on the schedule for the site visit and agenda for the meeting will follow.

Judy
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Glen Hess"; "Janine Castro"; "Jay Charland";

"Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow"; "Robert Elayer";
"Todd Confer"; "Yvonne Vallette"

Cc: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin
Moynahan"; "Mike Tehan"; "Monty Knudsen"; "Rich Angstrom"; "Ron Anglin"; "Sally Puent"

Subject: Public Information Meeting-Chetco River
Date: Friday, March 07, 2008 8:56:03 AM

FYI --- The public outreach meeting to provide information regarding the proposed development of the
RGP, etc., has been scheduled for April 9th at the Brookings Library (515 3rd St, Brookings) from 5:30
to 8:30pm.  The plan is to also have a site visit for agency reps on the afternoon of the 9th (probably 2
to 4) to allow an opportunity to view both Tidewater sites and the Freeman Rock bar.  Greater details
on the schedule for the site visit and agenda for the meeting will follow.

Judy
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From: MOYNAHAN Kevin
To: Linton, Judy L NWP
Cc: WARNER-DICKASON Lori; Evans, Lawrence C NWP
Subject: RE: Public Information Meeting-Chetco River
Date: Tuesday, March 11, 2008 8:44:40 AM

Judy - Lori will be going to the public meeting for DSL..  I was hoping to attend but we have an all day
manager meeting scheduled on 4/9.  Lori has been given approval from the Director to miss the
manager's meeting to attend the RGP meeting. 

Kevin

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, March 07, 2008 8:56 AM
To: CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen Hess; Janine Castro; CHARLAND Jay;
Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; SNOW Patty; Robert Elayer;
CONFER Todd A; Yvonne Vallette
Cc: BAILEY Bob; David Pratt; Evans, Lawrence C NWP; Joe Zisa; Joy Smith; Ken Phippen; Kevin
Moynahan; Mike Tehan; Monty Knudsen; Rich Angstrom; ANGLIN Ronald E; PUENT Sally
Subject: Public Information Meeting-Chetco River

FYI --- The public outreach meeting to provide information regarding the proposed development of the
RGP, etc., has been scheduled for April 9th at the Brookings Library (515 3rd St, Brookings) from 5:30
to 8:30pm.  The plan is to also have a site visit for agency reps on the afternoon of the 9th (probably 2
to 4) to allow an opportunity to view both Tidewater sites and the Freeman Rock bar.  Greater details
on the schedule for the site visit and agenda for the meeting will follow.

Judy
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From: MOYNAHAN Kevin
To: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; kevin moynahan; Evans, Lawrence C NWP; lori warner-dickason;
marcella lafayette; szerlog.michael@epa.gov; mike.tehan@noaa.gov; Monty_Knudsen@fws.gov; PUENT Sally;
Rich@OCAPA.net; relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net;
Vallette.Yvonne@epamail.epa.gov

Subject: Next gravel Exec team meeting - April 2nd in Portland
Date: Thursday, March 20, 2008 11:15:05 AM

There is a request to move the meting from current scheduled noon - 2 - to 1 - 3. This would allow
ODFW and DEQ staff to attend - they have another conflict preventing them from attending before 1.

Please let me know if you are ok with moving the meeting to 1pm.

Thanks, Kevin

Kevin Moynahan
Assistant Director
Department of State Lands
Wetlands and Waterways Conservation Division
775 Summer St. NE, Suite 100
Salem, OR 97301
phone: 503-986-5259
fax:      503-378-4844
e-mail: kevin.moynahan@state.or.us <mailto:kevin.moynahan@state.or.us> 
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; "Kim Kratz"; "Mike Tehan"; "Monty Knudsen"; "Rich Angstrom"; "Ron Anglin"; "Sally Puent"; "Alex
Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer"; "Glen Hess"; "Janine
Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty
Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"

Cc: "Karmen Fore"; "Molly McCarthy"; "Terri Moffett"
Subject: Informational meeting - April 9
Date: Tuesday, April 01, 2008 8:43:08 AM
Attachments: PA 08-042 Chetco RGP public mtg.doc

For your information attached is the Corps news release regarding the public meeting scheduled for April
9 in Brookings to discuss the proposal for developing a regional general permit for gravel removal in the
Chetco River.
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Portland District





News Release




Release No:


    Contact:



  PA 08-042


Scott Clemans



For Release:


    Phone:



  March 27, 2008

(503) 808-4510

Look for this news release at:  https://www.nwp.usace.army.mil/pa/news/home.asp




Corps to hold Chetco River gravel mining meeting


PORTLAND, Ore. — The U.S. Army Corps of Engineers will hold an informational meeting in Brookings, Ore., on April 9 to answer questions and seek comments about its proposal to develop a regional general permit for gravel mining in the Chetco River.


The meeting will take place from 6:30 p.m. to 8:30 p.m. at the Chetco Community Public Library, 405 Alder St.


Representatives from other federal and state agencies will be in attendance to answer questions about the issues, process and timeline of developing the regional general permit.


The Oregon Department of State Lands also will provide a status update on the state removal/fill gravel mining permits.


The Corps will accept written public comments on the proposal at the meeting.  The public notice (NWP-2008-71) of the proposal with more information is available by clicking on the “Archived Items” link at http://www.nwp.usace.army.mil/op/g/public.asp.


The Corps is specifically interested in comments that will help define the limitations that should be placed on such mining, in order to minimize impacts to the environment and other factors.


Regional general permits help streamline the approval process for recurring activities that have only minor individual and cumulative negative impacts on the environment.


For more information about the meeting or proposal, please contact Corps project manager Judy Linton at judy.l.linton@usace.army.mil.
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Corps to hold Chetco River gravel mining meeting 
 
 

PORTLAND, Ore. — The U.S. Army Corps of Engineers will hold an informational 

meeting in Brookings, Ore., on April 9 to answer questions and seek comments about its 

proposal to develop a regional general permit for gravel mining in the Chetco River. 

The meeting will take place from 6:30 p.m. to 8:30 p.m. at the Chetco Community Public 

Library, 405 Alder St. 

Representatives from other federal and state agencies will be in attendance to answer 

questions about the issues, process and timeline of developing the regional general permit. 

The Oregon Department of State Lands also will provide a status update on the state 

removal/fill gravel mining permits. 

The Corps will accept written public comments on the proposal at the meeting.  The public 

notice (NWP-2008-71) of the proposal with more information is available by clicking on the 

“Archived Items” link at http://www.nwp.usace.army.mil/op/g/public.asp. 

The Corps is specifically interested in comments that will help define the limitations that 

should be placed on such mining, in order to minimize impacts to the environment and other 

factors. 

Regional general permits help streamline the approval process for recurring activities that 

have only minor individual and cumulative negative impacts on the environment. 
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2/2/2 Corps to hold Chetco River gravel mining meeting 
 
 

 

For more information about the meeting or proposal, please contact Corps project manager 

Judy Linton at judy.l.linton@usace.army.mil. 

- 30 - 
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From: Linton, Judy L NWP
To: O"Donovan, Thomas E COL NWP
Cc: Evans, Lawrence C NWP
Subject: Executive Team Mtg-Chetco River gravel
Date: Wednesday, April 02, 2008 12:14:33 PM
Attachments: Exec Team Mtg Agenda - 4_2_2008DC.doc

RGP Public Notice_8Feb08.doc
PA 08-042 Chetco RGP public mtg.doc

Sir:  Below is a list of individuals (and associated agency) to be present at today’s Executive Team
Meeting.  I have also attached a copy of the meeting agenda (with key accomplishments to date), a
copy of the public notice issued on February 8, 2008, requesting public comment on the proposal to
develop a regional general permit for gravel removal in the Chetco River, and the news release
announcing the informational meeting to be held on April 9 in Brookings.

US Fish and Wildlife Service:
        Monty Knudsen
        Matt Kales – Acting State Director
        Joe Zisa
EPA:  Yvonne Vallette, Michael Szerlog (by phone)
DEQ:  Sally Puent
DSL:  Kevin Moynahan
NOAA:  Kim Kratz – Acting Habitat Director
ODFW:  Jon Germond, Patty Snow
Umpqua Sand & Gravel:  Joy Smith
Freeman Rock Products:  Ted Freeman, Bill Yocum

Please let me know if I can provide additional information.  Judy
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AGENDA

EXECUTIVE TEAM MEETING


APRIL 2, 2008 (1:00 – 3:00)


1) Report back on funding possibilities for Chetco River study


· Portland District Regulatory Branch has received $35K from HQ, Regulatory for studies associated with the development of a regional general permit


· $10K is proposed to be used to fund the USGS preparation of a detailed Scope of Work for sediment transport modeling.


2) Progress report on USGS preparation of Scope of Work


· USGS has begun work on the preparation of SOW.


· Estimate completion mid-May


3) Update on Regional General Permit process


· Reviewing comments received on February 8 public notice


· Informational meeting to discuss regional general permit proposal scheduled for April 9 in Brookings


4) Discuss timelines/milestones for next river system


5) Other items (i.e. OSU Gravel Round Table proposal)
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For additional information contact:

Judy Linton, Policy Specialist

Portland District, Regulatory Branch                              Issue Date:   February 8, 2008          

(503) 808-4382                                                                Expiration Date:  March 10, 2008

judy.l.linton@usace.army.mil                                         Corps of Engineers Action ID:  NWP-2008-71



Interested parties are hereby notified that, in accordance with 33 CFR 325.3(b), the U.S. Army Corps of Engineers, Portland District (Corps) is initiating the development of a regional general permit (RGP) to authorize gravel mining activities within the Chetco River, Curry County, Oregon, pursuant to Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C.) and Section 404 of the Clean Water Act (CWA) (33 U.S.C. 1344).

The Corps is specifically requesting comments from interested parties to assist in defining the limitations that should programmatically be placed on gravel mining to minimize impacts to the aquatic environment and other public interest review factors listed in the Evaluation section of this notice.


BACKGROUND

On April 25, 2007, representatives from federal, state, and local regulatory and resource agencies and the gravel industry met to begin discussions regarding short-term and long-term issues related to gravel removal from the Chetco River.  At that time, both the Corps and Oregon Department of State Lands (DSL) were evaluating permit applications requesting gravel removal from various locations in the Chetco River.  The agency and industry representatives agreed to work collaboratively to pursue a regional/watershed approach to address gravel mining in the Chetco River.  Work coming out of the Chetco River evaluation will be used as a template to evaluate other river systems in Oregon.

Short-term evaluation of the Chetco River focused on whether the system was aggrading, degrading, or in equilibrium for the purpose of determining if mining could occur during the 2007/08 work season.  An analysis of existing information along with field investigations ultimately led to the conclusion that mining could be supported in the upper reaches of the Chetco system, but that mining within the estuary could not be supported without further evaluation.  In August 2007, the Corps issued permits to Freeman Rock, Inc for gravel removal between miles 4.5 and 5.5, and to Tidewater Contractors for gravel removal at mile 10 of the Chetco River.

The longer-term study will investigate what level of mining can be supported in the Chetco River system without adversely impacting the aquatic environment.  Potentially developing a watershed-specific RGP to establish parameters for gravel removal is also part of this long-term effort.

PURPOSE

The purpose of the RGP is to expedite the authorization of recurring activities that are similar in nature and have minor individual and cumulative adverse impact on the aquatic environment.  Use of the RGP is intended to reduce the amount of paperwork and time required to authorize qualifying projects by making available for use an already issued Department of the Army general permit that includes a concluded Endangered Species Act and Essential Fish Habitat consultation, and will likely include a State water quality certification and coastal zone management consistency concurrence.  Development of this RGP is also intended to align the federal Clean Water Act and Rivers and Harbors Act permitting requirements with those of the state of Oregon’s Removal/Fill Law.  The Corps and DSL will be working closely on the development of this RGP as DSL is considering the development of a comparable General Permit (GP).  Both the Corps and DSL will be coordinating with other federal, state, and local agencies, as well as the gravel industry to determine the appropriate thresholds of the RGP.  The Corps is soliciting comments to assist in defining these thresholds.  This public notice serves as one of several opportunities for public input into the RGP development process.

PUBLIC INFORMATION MEETING

The Corps will be scheduling a public information meeting in March or April 2008 in or near Brookings, Oregon.  State and federal agencies involved the development of this RGP will be invited to participate in this information meeting to answer any questions you may have regarding process, timelines or other issues related to gravel issues.  Comments may be submitted at this information meeting in addition to this notice.  Further details regarding the date, time, and location of the public meeting will be provided later.

WATER QUALITY CERTIFICATION 


Water Quality Certification, under Section 401 of the Clean Water Act, will be required prior to issuing a RGP.  The Corps is working closely with the Oregon Department of Environmental Quality in the development phases of this RGP.  DEQ will provide public involvement opportunities during the process as per OAR 340-048-0027.

COASTAL ZONE MANAGEMENT ACT CERTIFICATION  


Concurrence from the Oregon Department of Land Conservation and Development (DLCD) that the activities to be authorized by this RGP, which may affect land or water uses in the Coastal Zone, will be in compliance with the State Coastal Zone Management Program, is required by Section 307(c) of the Coastal Zone Management Act of 1972, as amended by 16 USC 1456(c)(3).   The Corps is working closely with DLCD in the development of this RGP. 


ENDANGERED SPECIES 


Preliminary determinations indicate that the proposed activity may affect listed salmon or designated critical habitat.  Consultation under Section 7 of the Endangered Species Act of 1973 (87 Stat. 844) will be initiated with the National Marine Fisheries Service.  A permit for the proposed activity will not be issued until the consultation process is completed.


CULTURAL RESOURCES


Proposals for activities to be authorized by this RGP will be reviewed individually to determine whether those activities may be located on property registered or eligible for registration in the latest published version of the National Register of Historic Places.  If information is received from the SHPO, tribes or other interested parties which indicates that the site of the proposed action may affect human burials, cultural resources or historic properties (as identified by the Federal historic preservation laws), the Corps will take actions needed to comply with Federal cultural resources and historic preservation laws and regulations.


EVALUATION 


The ultimate decision whether to issue the RGP will be based on an evaluation of the probable impacts including cumulative impacts of the described activities on the public interest.  That decision will reflect the national concern for both protection and utilization of important resources.  The benefit which reasonably may be expected to accrue from the described activities must be balanced against their reasonably foreseeable detriments.  All factors, which may be relevant to the described activities will be considered including the cumulative effects thereof; among those are conservation, economics, aesthetics, general environmental concerns, wetlands, historic properties, fish and wildlife values, flood hazards, floodplain values, land use, navigation, shoreline erosion and accretion, recreation, water supply and conservation, water quality, energy needs, safety, food and fiber production, mineral needs, consideration of property ownership and, in general, the needs and welfare of the people.



The Corps of Engineers is soliciting comments from the public; Federal, state, and local agencies and officials; Indian Tribes; and other interested parties in order to consider and evaluate the impacts of the activities proposed to be authorized by this RGP.  Any comments received will be considered by the Corps of Engineers in its decision on this RGP.  Comments received during the development of the RGP will be considered in the preparation of an Environmental Assessment pursuant to the National Environmental Policy Act.  Comments will also be used to determine the need for a public hearing and to determine the overall public interest of the proposed activities.


The evaluation of the likely impact of the proposed RGP on the public interest will include application of the guidelines promulgated by the Administrator, Environmental Protection Agency, under authority of Section 404(b) of the Clean Water Act.  This evaluation will include an alternatives analysis.


COMMENTS


The Corps is requesting comments to assist in developing the RGP.  Comments should reference the U.S. Army Corps of Engineers number NWP-2008-00071 and should reach this office no later than March 10, 2008 to become part of the record.  Comments should be mailed to the following address:




U.S. Army Corps of Engineers, Portland District




ATTN:  CENWP-OD-G (Judy Linton)




P.O. Box 2946




Portland, Oregon  97208-2946


Comments may also be sent by email to: judy.l.linton@usace.army.mil.


If you do not have any comments to make at this time, but would like to be put on a mailing list for future notices about this proposed RGP or issues related to gravel mining in the Chetco or other river systems, please send your contact information to the address above.
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Corps to hold Chetco River gravel mining meeting


PORTLAND, Ore. — The U.S. Army Corps of Engineers will hold an informational meeting in Brookings, Ore., on April 9 to answer questions and seek comments about its proposal to develop a regional general permit for gravel mining in the Chetco River.


The meeting will take place from 6:30 p.m. to 8:30 p.m. at the Chetco Community Public Library, 405 Alder St.


Representatives from other federal and state agencies will be in attendance to answer questions about the issues, process and timeline of developing the regional general permit.


The Oregon Department of State Lands also will provide a status update on the state removal/fill gravel mining permits.


The Corps will accept written public comments on the proposal at the meeting.  The public notice (NWP-2008-71) of the proposal with more information is available by clicking on the “Archived Items” link at http://www.nwp.usace.army.mil/op/g/public.asp.


The Corps is specifically interested in comments that will help define the limitations that should be placed on such mining, in order to minimize impacts to the environment and other factors.


Regional general permits help streamline the approval process for recurring activities that have only minor individual and cumulative negative impacts on the environment.


For more information about the meeting or proposal, please contact Corps project manager Judy Linton at judy.l.linton@usace.army.mil.


- 30 -

- more -

- more -





AGENDA 
EXECUTIVE TEAM MEETING 

APRIL 2, 2008 (1:00 – 3:00) 
 
 
 
 
1) Report back on funding possibilities for Chetco River study 
 

 Portland District Regulatory Branch has received $35K from HQ, Regulatory for 
studies associated with the development of a regional general permit 

 $10K is proposed to be used to fund the USGS preparation of a detailed Scope of 
Work for sediment transport modeling. 

 
2) Progress report on USGS preparation of Scope of Work 
 

 USGS has begun work on the preparation of SOW. 
 Estimate completion mid-May 

 
3) Update on Regional General Permit process 
 

 Reviewing comments received on February 8 public notice 
 Informational meeting to discuss regional general permit proposal scheduled for 

April 9 in Brookings 
 
4) Discuss timelines/milestones for next river system 
 
 
5) Other items (i.e. OSU Gravel Round Table proposal) 
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Public Notice 
 

Proposal to Develop a Regional 
General Permit for Gravel Mining 

US Army Corps 
of Engineers 
Portland District 

 
 
 
 
 
 
 
 

 
 
 
 
                                                                               
For additional information contact: 
Judy Linton, Policy Specialist 
Portland District, Regulatory Branch                              Issue Date:   February 8, 2008           
(503) 808-4382                                                                Expiration Date:  March 10, 2008 
judy.l.linton@usace.army.mil                                         Corps of Engineers Action ID:  NWP-2008-71 
 
 
Interested parties are hereby notified that, in accordance with 33 CFR 325.3(b), the U.S. Army Corps of 
Engineers, Portland District (Corps) is initiating the development of a regional general permit (RGP) to 
authorize gravel mining activities within the Chetco River, Curry County, Oregon, pursuant to Section 10 
of the Rivers and Harbors Act of 1899 (33 U.S.C.) and Section 404 of the Clean Water Act (CWA) (33 
U.S.C. 1344). 
 
The Corps is specifically requesting comments from interested parties to assist in defining the limitations 
that should programmatically be placed on gravel mining to minimize impacts to the aquatic environment 
and other public interest review factors listed in the Evaluation section of this notice. 
 
BACKGROUND 
 
On April 25, 2007, representatives from federal, state, and local regulatory and resource agencies 
and the gravel industry met to begin discussions regarding short-term and long-term issues related 
to gravel removal from the Chetco River.  At that time, both the Corps and Oregon Department of 
State Lands (DSL) were evaluating permit applications requesting gravel removal from various 
locations in the Chetco River.  The agency and industry representatives agreed to work 
collaboratively to pursue a regional/watershed approach to address gravel mining in the Chetco 
River.  Work coming out of the Chetco River evaluation will be used as a template to evaluate 
other river systems in Oregon. 
 
Short-term evaluation of the Chetco River focused on whether the system was aggrading, 
degrading, or in equilibrium for the purpose of determining if mining could occur during the 
2007/08 work season.  An analysis of existing information along with field investigations 
ultimately led to the conclusion that mining could be supported in the upper reaches of the Chetco 
system, but that mining within the estuary could not be supported without further evaluation.  In 
August 2007, the Corps issued permits to Freeman Rock, Inc for gravel removal between miles 
4.5 and 5.5, and to Tidewater Contractors for gravel removal at mile 10 of the Chetco River. 
 
The longer-term study will investigate what level of mining can be supported in the Chetco River 
system without adversely impacting the aquatic environment.  Potentially developing a 
watershed-specific RGP to establish parameters for gravel removal is also part of this long-term 
effort. 
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PURPOSE 
 
The purpose of the RGP is to expedite the authorization of recurring activities that are similar in 
nature and have minor individual and cumulative adverse impact on the aquatic environment.  
Use of the RGP is intended to reduce the amount of paperwork and time required to authorize 
qualifying projects by making available for use an already issued Department of the Army 
general permit that includes a concluded Endangered Species Act and Essential Fish Habitat 
consultation, and will likely include a State water quality certification and coastal zone 
management consistency concurrence.  Development of this RGP is also intended to align the 
federal Clean Water Act and Rivers and Harbors Act permitting requirements with those of the 
state of Oregon’s Removal/Fill Law.  The Corps and DSL will be working closely on the 
development of this RGP as DSL is considering the development of a comparable General Permit 
(GP).  Both the Corps and DSL will be coordinating with other federal, state, and local agencies, 
as well as the gravel industry to determine the appropriate thresholds of the RGP.  The Corps is 
soliciting comments to assist in defining these thresholds.  This public notice serves as one of 
several opportunities for public input into the RGP development process. 
 
PUBLIC INFORMATION MEETING 
 
The Corps will be scheduling a public information meeting in March or April 2008 in or near 
Brookings, Oregon.  State and federal agencies involved the development of this RGP will be 
invited to participate in this information meeting to answer any questions you may have regarding 
process, timelines or other issues related to gravel issues.  Comments may be submitted at this 
information meeting in addition to this notice.  Further details regarding the date, time, and 
location of the public meeting will be provided later. 
 
WATER QUALITY CERTIFICATION  
 
Water Quality Certification, under Section 401 of the Clean Water Act, will be required prior to issuing a 
RGP.  The Corps is working closely with the Oregon Department of Environmental Quality in the 
development phases of this RGP.  DEQ will provide public involvement opportunities during the process 
as per OAR 340-048-0027. 
 
COASTAL ZONE MANAGEMENT ACT CERTIFICATION   
 
Concurrence from the Oregon Department of Land Conservation and Development (DLCD) that the 
activities to be authorized by this RGP, which may affect land or water uses in the Coastal Zone, will be 
in compliance with the State Coastal Zone Management Program, is required by Section 307(c) of the 
Coastal Zone Management Act of 1972, as amended by 16 USC 1456(c)(3).   The Corps is working 
closely with DLCD in the development of this RGP.  
 
ENDANGERED SPECIES  
 
Preliminary determinations indicate that the proposed activity may affect listed salmon or designated 
critical habitat.  Consultation under Section 7 of the Endangered Species Act of 1973 (87 Stat. 844) will 
be initiated with the National Marine Fisheries Service.  A permit for the proposed activity will not be 
issued until the consultation process is completed. 
 
CULTURAL RESOURCES 
 
Proposals for activities to be authorized by this RGP will be reviewed individually to determine whether 
those activities may be located on property registered or eligible for registration in the latest published 
version of the National Register of Historic Places.  If information is received from the SHPO, tribes or 
other interested parties which indicates that the site of the proposed action may affect human burials, 
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cultural resources or historic properties (as identified by the Federal historic preservation laws), the Corps 
will take actions needed to comply with Federal cultural resources and historic preservation laws and 
regulations. 
 
EVALUATION  
 
The ultimate decision whether to issue the RGP will be based on an evaluation of the probable impacts 
including cumulative impacts of the described activities on the public interest.  That decision will reflect 
the national concern for both protection and utilization of important resources.  The benefit which 
reasonably may be expected to accrue from the described activities must be balanced against their 
reasonably foreseeable detriments.  All factors, which may be relevant to the described activities will be 
considered including the cumulative effects thereof; among those are conservation, economics, aesthetics, 
general environmental concerns, wetlands, historic properties, fish and wildlife values, flood hazards, 
floodplain values, land use, navigation, shoreline erosion and accretion, recreation, water supply and 
conservation, water quality, energy needs, safety, food and fiber production, mineral needs, consideration 
of property ownership and, in general, the needs and welfare of the people. 
 
The Corps of Engineers is soliciting comments from the public; Federal, state, and local agencies and 
officials; Indian Tribes; and other interested parties in order to consider and evaluate the impacts of the 
activities proposed to be authorized by this RGP.  Any comments received will be considered by the Corps 
of Engineers in its decision on this RGP.  Comments received during the development of the RGP will be 
considered in the preparation of an Environmental Assessment pursuant to the National Environmental 
Policy Act.  Comments will also be used to determine the need for a public hearing and to determine the 
overall public interest of the proposed activities. 
 
The evaluation of the likely impact of the proposed RGP on the public interest will include application of 
the guidelines promulgated by the Administrator, Environmental Protection Agency, under authority of 
Section 404(b) of the Clean Water Act.  This evaluation will include an alternatives analysis. 
 
COMMENTS 
 
The Corps is requesting comments to assist in developing the RGP.  Comments should reference the U.S. 
Army Corps of Engineers number NWP-2008-00071 and should reach this office no later than March 10, 
2008 to become part of the record.  Comments should be mailed to the following address: 
  U.S. Army Corps of Engineers, Portland District 
  ATTN:  CENWP-OD-G (Judy Linton) 
  P.O. Box 2946 
  Portland, Oregon  97208-2946 
 
Comments may also be sent by email to: judy.l.linton@usace.army.mil. 
 
If you do not have any comments to make at this time, but would like to be put on a mailing list for future 
notices about this proposed RGP or issues related to gravel mining in the Chetco or other river systems, 
please send your contact information to the address above. 
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Corps to hold Chetco River gravel mining meeting 
 
 

PORTLAND, Ore. — The U.S. Army Corps of Engineers will hold an informational 

meeting in Brookings, Ore., on April 9 to answer questions and seek comments about its 

proposal to develop a regional general permit for gravel mining in the Chetco River. 

The meeting will take place from 6:30 p.m. to 8:30 p.m. at the Chetco Community Public 

Library, 405 Alder St. 

Representatives from other federal and state agencies will be in attendance to answer 

questions about the issues, process and timeline of developing the regional general permit. 

The Oregon Department of State Lands also will provide a status update on the state 

removal/fill gravel mining permits. 

The Corps will accept written public comments on the proposal at the meeting.  The public 

notice (NWP-2008-71) of the proposal with more information is available by clicking on the 

“Archived Items” link at http://www.nwp.usace.army.mil/op/g/public.asp. 

The Corps is specifically interested in comments that will help define the limitations that 

should be placed on such mining, in order to minimize impacts to the environment and other 

factors. 

Regional general permits help streamline the approval process for recurring activities that 

have only minor individual and cumulative negative impacts on the environment. 
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2/2/2 Corps to hold Chetco River gravel mining meeting 
 
 

 

For more information about the meeting or proposal, please contact Corps project manager 

Judy Linton at judy.l.linton@usace.army.mil. 

- 30 - 
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; "Kim Kratz"; "Mike Tehan"; "Monty Knudsen"; "Rich Angstrom"; "Ron Anglin"; "Sally Puent"; "Alex
Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Glen Hess"; "Janine Castro"; "Jay
Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow"; "Robert
Elayer"; "Todd Confer"; "Yvonne Vallette"

Cc: Clemans, Scott F NWP; Craig_Tuss@fws.gov
Subject: Chetco River RGP - Information Meeting and Site Visit
Date: Monday, April 07, 2008 11:38:55 AM

If you will be attending the informational meeting on Wednesday April 9 at the Chetco Community
Library (405 Alder, Brookings from 6:30 – 8:30) please note there will also be a site visit that
afternoon.  We’ll meet at the Port of Brookings offices at 3:00 (located at 16408 Lower Harbor Road,
Harbor, OR 97415) and travel up the North Bank Road where we can get a view of the Tidewater and
Freeman Rock sites…we should be done by 5:00 at the latest to allow all time to grab a bite before the
meeting.

Let me know if you have questions.       Judy
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From: MOYNAHAN Kevin
To: WARNER-DICKASON Lori; Linton, Judy L NWP
Cc: BAILEY Bob; bill yocum; CHARLAND Jay; David Pratt; joe.zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; kevin moynahan; Kim Kratz; Evans, Lawrence C NWP; lori warner-
dickason; marcella lafayette; szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally;
Rich@OCAPA.net; relayer@twcontractors.com; ROSE Jennifer; SNOW Patty; tedf@hughes.net;
Vallette.Yvonne@epamail.epa.gov

Subject: FW: Items for discussion within Tech Team
Date: Tuesday, April 08, 2008 11:45:15 AM

Lori and Judy -

Here are two issues identified last week at the Gravel Exec team meeting the Exec team is requesting
the Tech team to consider and provide feedback on.  Please transmit these issues to the Tech team to
be placed as agenda discussion items for the next Tech team meeting - with a report back on the
outcome of the discussion to the next scheduled Exec team meeting thereafter. 

At this point, a detailed study of these issues is not being requested of the Tech team.  What is
requested is a reasoned consideration and discussion by Tech team members of the relative merits of
each issue.

1) Consideration of current in-water work period recommendations from ODFW.  Point was raised the
current in-water work periods concentrate mining activity in short windows not necessarily related to
the changing conditions on a particular waterway.  This results in greater impacts during the short in-
water windows that might otherwise be spread out - with appropriate safeguards to protect habitat etc.
- over longer periods - thereby possibly resulting in less impacts and more resource benefits.  

2) Consideration of current agency required aggregate removal methods including the depth of
approved scalping activities. Point was raised the current required mining methods may actually
(unintentionally) be doing more harm to the bars than alternative methods - including those previously
used - thereby resulting in negative resource impacts.

 Kevin Moynahan
 Assistant Director
 Department of State Lands
 Wetlands and Waterways Conservation Division
 775 Summer St. NE, Suite 100
 Salem, OR 97301
 phone: 503-986-5259
 fax:      503-378-4844
 e-mail: kevin.moynahan@state.or.us <mailto:kevin.moynahan@state.or.us> 
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From: Chris Lidstone
To: Linton, Judy L NWP; Alex Cyril; Bill Yocum; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen Hess; Janine

Castro; Jay Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert Elayer; Todd
Confer; Yvonne Vallette

Cc: Evans, Lawrence C NWP; Monical, Teena G NWP; MOYNAHAN Kevin; Joy Smith
Subject: RE: LiDAR surveys
Date: Tuesday, April 15, 2008 10:49:41 AM

Judy:

You might check with DOGAMI  and make sure they are flying at an elevation and mapping adequate
for two foot contours. We will need that level of detail for the eventual HEC models if that is what we
end up doing. One doesn’t have to map the entire watershed, but certainly along the channel and
immediate floodplain.

Re. your proposed mapping reaches, I  am not familiar with much in-channel permitting along the
Rogue, except where the Rogue and Applegate come together. I think in order of priority:

1.   the Umpqua and especially the South Umpqua is essential.

2.  the Coquille especially the Middle and South Fork may be important.

3.  the Applegate between Murphy and Applegate will also be important and may be more important
than the Rogue.

If you have to pick reaches, we can probably limit the request to areas where we know we have
permitting issues (several miles above and below for maping) and certainly the watershed above (for
aerial reconnaissance). We may have to limit how far above and how far below.  As purist it would be
nice to have everything so that we can define sediment production and channel changes, but we may
want to be realistic depending on how much we can piggyback with DOGAMI.  Just some thoughts.

Christopher D. Lidstone

President, Lidstone and Associates, Inc.

4025 Automation Way, Bldg. E

Fort Collins, CO 80525

970 223 4705 office

970 223 4706 facsimile

970 420 5257 cell

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Tuesday, April 15, 2008 10:20 AM

3/7/2011 Public Notice - Additional Team Documents 000391



To: Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen Hess;
Janine Castro; Jay Charland; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty
Snow; Robert Elayer; Todd Confer; Yvonne Vallette
Cc: Evans, Lawrence C NWP; Monical, Teena G NWP; MOYNAHAN Kevin; Joy Smith
Subject: LiDAR surveys
Importance: High

Good Morning:  Jim O’Connor found out last Friday that the Dept of Geology will be flying LiDAR surveys
for the southern Oregon coast this summer AND their flight pattern will cover most (if not all) of the
Chetco River study area.  This is excellent news!  But what is even better is we have the opportunity (if
we act quickly) to have them add a couple of other river systems for minimal cost.  Since the Umpqua is
our next river system to evaluate I certainly want to include it.  I also think we should consider including
the Rogue.

My question to you folks is:  how far up these systems do we go and is there a need to include any of
their tributaries?  For the Umpqua, it seems logical to include the entire mainstem and South Fork.  The
North Fork is designated as Wild and Scenic in its upper reaches so where that designation begins may
be a logical stopping point.  Likewise, the Rogue River is W&S (including the Illinois River) in the lower
and very upper reaches - so perhaps we only do the non-W&S reaches (?).  The thought for excluding
the wild and scenic portions is that getting a regional general permit for gravel mining in such a
designated area would likely be very difficult…let me know if you think otherwise.

Please let me know your thoughts on extent of coverage for the Umpqua.  Also, should we do the
Rogue or another system (like the Coquille)?  Or should we do the Rogue AND Coquille?  Pretend
money is no object(!!)….but be sure to state your preference in the event we need to decide where to
make the cut.

I would appreciate comments by end of today (4/15) if at all possible but by tomorrow morning (4/16)
at the latest.  Thanks for your input.  Judy
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From: Patty Snow
To: Linton, Judy L NWP; CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen

Hess; Janine Castro; CHARLAND Jay; Jim O"Connor; Jodi Fritts; WARNER-DICKASON Lori; Robert Elayer; Todd
Confer; Yvonne Vallette

Cc: Evans, Lawrence C NWP; Monical, Teena G NWP; MOYNAHAN Kevin; Joy Smith
Subject: RE: LiDAR surveys
Date: Monday, April 21, 2008 11:47:01 AM

Hi Judy, thanks for your message. I realize this is after your deadline but I wanted to give some
feedback from our fish districts.

1. Regarding the lower Rogue, several commercial aggregate operations are currently permitted in the
Rogue Estuary.  There is also navigation dredging that occurs throughout the lower Rogue upstream to
about RM 34.  We would recommend that the lower Rogue from the mouth upstream to the beginning
of the Wild section (RM 35) be included in the LiDAR survey.  

2. Regarding the upper Rogue there is no in-stream gravel removal taking place so the Applegate River
from the town of Applegate downstream to Murphy or even to its confluence with the Rogue River
would be a higher priority.  There has been instream removal from this area in the past, and there are
proposals to do more.  In addition, there have been several floodplain sites that have been captured by
the river.  There are applications in for several more sites along the river, and the issue of the impacts
of gravel mining on the Applegate River has been a hot issue at the public meetings.  Our next priority
would be the East Fork of the Illinois River from Althouse Creek downstream to the Hwy 199 bridge. 
This area was heavily mined in the past, and Barlow Rock is proposing more instream mining

3. Further up the coast in Coos County our priority for study of gravel extraction would be South Fork
Coquille River. The greatest impacts of gravel mining are from Myrtle Point to Powers on the South Fork
Coquille (approx. 30 river miles). There are a lot of problems with main river habitat in the South
Coquille, and gravel extraction is a possible contributor.  With the renewal of permits, we have been
asking for a sediment budget, tighter reporting of post-season extraction, and closer monitoring to
remain within permitted amounts for removal.  We have seen some permittees remove more than their
allotted amount.

The South Coquille has suffered from extreme incision, widening, shallowing, and severe bank erosion in
areas near gravel removal sites. 

Thank you for the opportunity to comment, Patty

Patty Snow

Land and Water Use Coordinator

Wildlife Division

(503) 947-6089

________________________________
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From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Tuesday, April 15, 2008 9:20 AM
To: CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen Hess;
Janine Castro; CHARLAND Jay; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; WARNER-DICKASON Lori;
Patty Snow; Robert Elayer; Todd Confer; Yvonne Vallette
Cc: Evans, Lawrence C NWP; Monical, Teena G NWP; MOYNAHAN Kevin; Joy Smith
Subject: LiDAR surveys
Importance: High

Good Morning:  Jim O’Connor found out last Friday that the Dept of Geology will be flying LiDAR surveys
for the southern Oregon coast this summer AND their flight pattern will cover most (if not all) of the
Chetco River study area.  This is excellent news!  But what is even better is we have the opportunity (if
we act quickly) to have them add a couple of other river systems for minimal cost.  Since the Umpqua is
our next river system to evaluate I certainly want to include it.  I also think we should consider including
the Rogue.

My question to you folks is:  how far up these systems do we go and is there a need to include any of
their tributaries?  For the Umpqua, it seems logical to include the entire mainstem and South Fork.  The
North Fork is designated as Wild and Scenic in its upper reaches so where that designation begins may
be a logical stopping point.  Likewise, the Rogue River is W&S (including the Illinois River) in the lower
and very upper reaches - so perhaps we only do the non-W&S reaches (?).  The thought for excluding
the wild and scenic portions is that getting a regional general permit for gravel mining in such a
designated area would likely be very difficult…let me know if you think otherwise.

Please let me know your thoughts on extent of coverage for the Umpqua.  Also, should we do the
Rogue or another system (like the Coquille)?  Or should we do the Rogue AND Coquille?  Pretend
money is no object(!!)….but be sure to state your preference in the event we need to decide where to
make the cut.

I would appreciate comments by end of today (4/15) if at all possible but by tomorrow morning (4/16)
at the latest.  Thanks for your input.  Judy
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From: Bill Yocum
To: Linton, Judy L NWP; Alex Cyril; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen Hess; Janine

Castro; Jay Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert Elayer; Todd
Confer; Yvonne Vallette

Cc: Evans, Lawrence C NWP; MOYNAHAN Kevin; Joy Smith; Rich Angstrom; Ted Freeman
Subject: Re: Technical Team Meeting
Date: Wednesday, April 23, 2008 8:45:38 AM
Attachments: Gravel Tech Team Comments 4_24_08.doc

Hi Judy,

I'm sorry to say that I will not be attending the Tech Team meeting this Thursday for I will be in
California. But I do have some comments on the "Discussion of Executive Team Issues" that is on the
agenda.  Attached is my input. I know that you will have a great meeting and hopefully I will not have a
conflict with the upcoming meetings.  Thanks again for the opportunity to comment.

Bill Yocum
541-469-2444

        ----- Original Message -----
        From: Linton, Judy L NWP <mailto:Judy.L.Linton@usace.army.mil> 
        To: Alex Cyril <mailto:Cyril.Alex@deq.state.or.us>  ; Bill Yocum <mailto:byocum@hughes.net>  ;
Chris Lidstone <mailto:cdl@lidstone.com>  ; Chuck Wheeler <mailto:Chuck.Wheeler@noaa.gov>  ; Don
Anglin <mailto:Don_Anglin@fws.gov>  ; Frank Schnitzer
<mailto:e.frank.schnitzer@mlrr.oregongeology.com>  ; Glen Hess <mailto:gwhess@usgs.gov>  ; Janine
Castro <mailto:Janine_M_Castro@fws.gov>  ; Jay Charland <mailto:jay.charland@state.or.us>  ; Jim
O'Connor <mailto:oconnor@usgs.gov>  ; Jodi Fritts <mailto:frittsj@co.curry.or.us>  ; Linton, Judy L
NWP <mailto:Judy.L.Linton@usace.army.mil>  ; Lori Warner-Dickason <mailto:Lori.Warner-
Dickason@state.or.us>  ; Patty Snow <mailto:Patty.Snow@state.or.us>  ; Robert Elayer
<mailto:relayer@twcontractors.com>  ; Todd Confer <mailto:Todd.A.Confer@state.or.us>  ; Yvonne
Vallette <mailto:Vallette.Yvonne@epa.gov> 
        Cc: Evans, Lawrence C NWP <mailto:Lawrence.C.Evans@usace.army.mil>  ; MOYNAHAN Kevin
<mailto:Kevin.Moynahan@state.or.us> 
        Sent: Friday, April 18, 2008 12:46 PM
        Subject: Technical Team Meeting

        Folks:  our next Technical Team meeting will be held on April 24 from 9:00 to 11:00.  Physical
location will be at the Corps of Engineers office in Portland (Cascade Room, 9th floor) but I do have a
call-in number for those that would like to participate by phone.  Call-in number is 210-280-5839
Passcode 3943146.  Agenda items are provided below…if you can’t participate, feel free to provide me
feedback on any of the items to be discussed.  If you plan to participate in person please let me know
so I can put your name in for visitor badges.  Thanks - Judy

       

       

       

        AGENDA:

       

        1) Discussion of Executive Team issues - specific to the Chetco River evaluation - (the following is
from an email from Kevin Moynahan):
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Tech Team agenda:


1) Discussion of Executive Team issues - specific to the Chetco River evaluation - (the following is from an email from Kevin Moynahan):


a. Consideration of current in-water work period recommendations from ODFW.  Point was raised the current in-water work periods concentrate mining activity in short windows not necessarily related to the changing conditions on a particular waterway.  This results in greater impacts during the short in-water windows that might otherwise be spread out - with appropriate safeguards to protect habitat etc. - over longer periods - thereby possibly resulting in less impacts and more resource benefits.  


Bill’s Response:  I would suggest that the past (e.g., 2002 to present) Chetco discharge (USGS 14400000 CHETCO RIVER NEAR BROOKINGS, OR) is reviewed and any low flows periods with a duration of 21 days or longer are identified.  Then with the low flow criteria it could be possible for the operator to do a limited amount of removal.  This out-of-season removal could be limited by a vertical elevation with a horizontal location that is adjacent to the access roads.   


b. Consideration of current agency required aggregate removal methods including the depth of approved scalping activities. Point was raised the current required mining methods may actually (unintentionally) be doing more harm to the bars than alternative methods - including those previously used - thereby resulting in negative resource impacts.


Bill’s Response:  Gravel removal method for 2007 was designed for bar form retention that included the planting of thousands of willow cuttings.  From on-the-ground review (Apr. 10, 2008) it was observed that the bar form did change shape with a decrease in size and recruitment as compared to previous years.  The head of the bar was decreased (approx. 30’ by 100’ on the north side was lost) and a small patch (approx. 50’ by 50’) of willows was observed.  I would think that the other willows plantings are either buried by recruitment or were washed downstream.


The Chetco is a very flashy stream with high discharges that are reflected by large rainstorms.  I would suggest that we look at removal techniques that compliment recruitment verses bar form retention.  For any recruitment that is lost ends up in the navigable channel of the estuary and is then dredged for removal by the Corps and dumped in the ocean. We believe that it is better to use the material for a beneficial use and minimize the navigable dredging that dumps the material on the local crab grounds in the ocean. 



                a.  Consideration of current in-water work period recommendations from ODFW.  Point was
raised the current in-water work periods concentrate mining activity in short windows not necessarily
related to the changing conditions on a particular waterway.  This results in greater impacts during the
short in-water windows that might otherwise be spread out - with appropriate safeguards to protect
habitat etc. - over longer periods - thereby possibly resulting in less impacts and more resource
benefits.  

                b.  Consideration of current agency required aggregate removal methods including the depth
of approved scalping activities. Point was raised the current required mining methods may actually
(unintentionally) be doing more harm to the bars than alternative methods - including those previously
used - thereby resulting in negative resource impacts.

        (At this point, a detailed study of these issues is not being requested of the Tech team.  What is
requested is a reasoned consideration and discussion by Tech team members of the relative merits of
each issue.)

        2) Begin to work towards developing Chetco River RGP parameters – what issues need to be
considered?  (This also ties into item 1 – the Exec Team is asking us to keep all options open in the
beginning.)

        3) How do we address biological issues on the Chetco – are further studies required?

        4) Begin to develop cost estimate for Umpqua River work – what are our info needs? (sediment
studies, biological studies…)  (Joy Smith, Umpqua Sand & Gravel, is preparing a summary of the existing
information they have that may assist in this effort)

        5) Schedule next meetings for May, June, July (even if it is only for a quick conference call to
check in)
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Tech Team agenda: 
 

1) Discussion of Executive Team issues - specific to the Chetco River evaluation - (the 
following is from an email from Kevin Moynahan): 

a. Consideration of current in-water work period recommendations from ODFW.  
Point was raised the current in-water work periods concentrate mining activity in 
short windows not necessarily related to the changing conditions on a particular 
waterway.  This results in greater impacts during the short in-water windows that 
might otherwise be spread out - with appropriate safeguards to protect habitat 
etc. - over longer periods - thereby possibly resulting in less impacts and more 
resource benefits.   

Bill’s Response:  I would suggest that the past (e.g., 2002 to present) Chetco 
discharge (USGS 14400000 CHETCO RIVER NEAR BROOKINGS, OR) is reviewed 
and any low flows periods with a duration of 21 days or longer are identified.  Then 
with the low flow criteria it could be possible for the operator to do a limited 
amount of removal.  This out-of-season removal could be limited by a vertical 
elevation with a horizontal location that is adjacent to the access roads.    

b. Consideration of current agency required aggregate removal methods including 
the depth of approved scalping activities. Point was raised the current required 
mining methods may actually (unintentionally) be doing more harm to the bars 
than alternative methods - including those previously used - thereby resulting in 
negative resource impacts. 

Bill’s Response:  Gravel removal method for 2007 was designed for bar form 
retention that included the planting of thousands of willow cuttings.  From on-the-
ground review (Apr. 10, 2008) it was observed that the bar form did change shape 
with a decrease in size and recruitment as compared to previous years.  The head of 
the bar was decreased (approx. 30’ by 100’ on the north side was lost) and a small 
patch (approx. 50’ by 50’) of willows was observed.  I would think that the other 
willows plantings are either buried by recruitment or were washed downstream. 

The Chetco is a very flashy stream with high discharges that are reflected by large 
rainstorms.  I would suggest that we look at removal techniques that compliment 
recruitment verses bar form retention.  For any recruitment that is lost ends up in 
the navigable channel of the estuary and is then dredged for removal by the Corps 
and dumped in the ocean. We believe that it is better to use the material for a 
beneficial use and minimize the navigable dredging that dumps the material on the 
local crab grounds in the ocean.  

 

3/7/2011 Public Notice - Additional Team Documents 000397



From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer"; "Glen Hess";

"Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason";
"Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"

Subject: Future Tech Team meetings
Date: Thursday, April 24, 2008 1:25:21 PM

We had a very active discussion this morning…especially focusing on the Executive Team issues. 
Meeting notes will be drafted and forwarded soon.

We also set some tentative dates for our next two tech team meetings:
        - May 20 (Tuesday) 9:00 to 11:30 at ODFW Headquarters in Salem
        - June 17 (Tuesday) 10:00 to 12:00 at the Corps offices in Portland
Specific room locations and call-in numbers will be provided later.  In general, I would like to plan on
scheduling meetings for the third Tuesday of the month if that works for folks.

Judy
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer"; "Glen Hess";

"Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason";
"Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"; J. Rose Wallick

Subject: May 20 Tech Team meeting
Date: Wednesday, May 14, 2008 3:38:55 PM

I can’t remember if I already sent this message, but Lori and I have determined we don’t have enough
to discuss to warrant a meeting on May 20.  I  am in the process of preparing a detailed schedule
identifying the steps necessary to meet the June 2009 deadline….I’ll be calling some of you to assist me
in determining reasonable timeframes.  Once I have the schedule drafted I will share with all for
comments.  I also continue to work the process of getting additional LiDAR coverage for the
Umpqua….more updates to follow soon as I need to get that going.  I can report that funds have been
transferred to USGS for Scope of Work preparation (although they are nearly done!  The wonders of
government processes….but thanks to Jim, Glen and Rose for all their work so far).

We do have a meeting set for June 17, 10-12 (location set for Portland as I recall).  Thanks - Judy
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer"; "Glen Hess";

"Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason";
"Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"

Cc: "Joy Smith"
Subject: Phase I information for Umpqua River
Date: Wednesday, May 28, 2008 3:34:18 PM
Attachments: List of Documents.msg

FW Information.msg

Folks:  we need to start thinking about what information is needed for the Umpqua River Phase 1 effort
(aggrading/degrading/equilibrium determination).  I have attached a couple of emails that identify what
existing information we have (provided by Joy Smith).  Please take a look and make note of anything
that is missing -- also let me know if you see a reference to a general list of documents that you would
like more specifics on.  Other thoughts??

Janine – here is a question for you taking into account your schedule as you know it:  since you worked
on the Chetco River Phase 1 determination, what timeframe would we be looking at if you were
requested to work on the Umpqua River Phase 1 effort?  Are we talking months, a year, more?  Other
question is whether USFWS management actually wants you involved in that effort directly or just as a
reviewer.  This will help to frame what needs to happen to complete the Phase 1 effort.  Perhaps a
consultant needs to be hired…

Any thoughts prior to June 12 are appreciated for status to the Executive Team meeting.  We can also
discuss further at the Tech Team meeting on June 17.  Thanks - Judy
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List of Documents

		From

		Joy Smith

		To

		Linton, Judy L NWP; lori warner-dickason; MOYNAHAN Kevin; Evans, Lawrence C NWP; Kelly Guido; chris.doan@kniferiver.com; mike.flewelling@ltminc.com

		Recipients

		Judy.L.Linton@usace.army.mil; Lori.Warner-Dickason@state.or.us; Kevin.Moynahan@state.or.us; Lawrence.C.Evans@usace.army.mil; Kelly@UmpquaSand.com; chris.doan@kniferiver.com; mike.flewelling@ltminc.com



Hello there,





Here is a rough list of documents we can provide to the Department of State Lands and Army Corp of Engineers for the Umpqua Sand & Gravel bar.  This is not complete, but I figured at least this will give an idea so we can get moving on the Umpqua River system.  I’m not listing specifics, but rather a general list that could be mimicked by all the gravel bar operators and filled in with the documents each operator would see as useful.





      Department of State Lands Permit Copies and Approval Documents





      Army Corp of Engineer Permit Copies and Approval/Denial Documents





      Engineer Surveys Post/Pre (when applicable) we have these going back to 2000.  Before that we have designs but they are done by Umpqua Sand & Gravel.





      Aerial Photography – Privately taken and DOGAMI Photography dating back to the 30’s.





      Photos of the gravel bar





      Numerous documents and information that were researched and developed from scientific information from all the South Umpqua data collection sources, operators, USGS, and others.  The data was complied by Lidstone & Associates, Inc.  This data was used during our appeal with the Army Corp of Engineers.  





      Appeal Decision Documentation from the Army Corp of Engineers.





I am additionally sending this to Mike Flewelling, Chris Doan to check for additional data that could be added from the Knife River (LTM) sites.  But this at least gives a basis of data to go on.





Give me a call with comments or questions, have a great afternoon,





Joy Smith





Umpqua Sand & Gravel





640 Shady Drive





Roseburg, OR 97470





Phone: 541-673-1088  Fax: 541-673-1620





 





They may forget what you said, but they will never forget how you make them feel.  
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FW:  Information

		From

		WARNER-DICKASON Lori

		To

		Linton, Judy L NWP

		Recipients

		Judy.L.Linton@usace.army.mil



Joy called me today and asked if this informatio was what the tech team wanted.  Is this what you all wanted?  They have aerials back to the 30's, surveys and recruitment information.  WHat else do you need?


 


Lori Warner-Dickason


Western Region Manager


Wetland and Waterway Conservation Division


Department of State Lands


775 Summer St. NE Suite 100


Salem, OR  97301-1279


(503)986-5271


(503)378-4844 (fax)


lori.warner-dickason@state.or.us


 





  _____  



From: Joy Smith [mailto:Joy@UmpquaSand.com] 
Sent: Friday, May 23, 2008 3:48 PM
To: MOYNAHAN Kevin; Bob Lobdell
Cc: lori warner-dickason
Subject: Information




 





Let me try a PDF to send this PowerPoint presentation… J  Your system doesn’t like my document size.





Joy Smith





Umpqua Sand & Gravel





640 Shady Drive





Roseburg, OR 97470





Phone: 541-673-1088  Fax: 541-673-1620





 





They may forget what you said, but they will never forget how you make them feel. 





  _____  



From: Joy Smith 
Sent: Friday, May 23, 2008 3:31 PM
To: 'MOYNAHAN Kevin'; Bob Lobdell
Cc: lori warner-dickason
Subject: Information





 





Kevin & Bob





Hello there, I wanted to say thank you for coming down a couple of weeks ago to visit with the Umpqua operators.  We are anticipating a response from ACOE any day on our remand, and will then hope to have a little more direction on our season.  However, I do have some information to share that might interest you.  I have attached a PowerPoint (put together by Chris Lidstone for our appeal) that may shed some light on some important points on the Umpqua River.  We additionally have a very interesting ‘fly-through’ of all the gravel bars from river mile 115 to 172.  I will need to bring a hard copy (June 5th or June 12th) for your review as it’s too large to attach to an e-mail.  Let me know if you have any questions. 





During my discussion with Chris Lidstone today he mentioned that he will be in our area between June 16th and 18th.  He has offered to do a walk through on the Umpqua bars with you guys if you are interested.  This might be helpful in the work we are planning to do to put together our project plans and proposals.  It may also be a good time to invite other to come as well…I’d like your feedback on that prospect.





I have some other data additionally and had previously sent a list of documents available that I haven’t heard anything back on.  I’m not sure if this data is even being looked at yet, but wanted to make sure you guys have what you want to see.





Thanks again for all your help on our projects,





Joy Smith





 





 





Joy Smith





Umpqua Sand & Gravel





640 Shady Drive





Roseburg, OR 97470





Phone: 541-673-1088  Fax: 541-673-1620





 





They may forget what you said, but they will never forget how you make them feel.  
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Lidstone Associates - Power Point.pdf

Lidstone Associates - Power Point.pdf









































































































































































From: Joy Smith
To: Linton, Judy L NWP; lori warner-dickason; MOYNAHAN Kevin; Evans, Lawrence C NWP; Kelly Guido;

chris.doan@kniferiver.com; mike.flewelling@ltminc.com
Subject: List of Documents
Date: Tuesday, April 29, 2008 3:55:20 PM

Hello there,

Here is a rough list of documents we can provide to the Department of State Lands and Army Corp of
Engineers for the Umpqua Sand & Gravel bar.  This is not complete, but I figured at least this will give
an idea so we can get moving on the Umpqua River system.  I’m not listing specifics, but rather a
general list that could be mimicked by all the gravel bar operators and filled in with the documents each
operator would see as useful.

*      Department of State Lands Permit Copies and Approval Documents

*      Army Corp of Engineer Permit Copies and Approval/Denial Documents

*      Engineer Surveys Post/Pre (when applicable) we have these going back to 2000.  Before that we
have designs but they are done by Umpqua Sand & Gravel.

*      Aerial Photography – Privately taken and DOGAMI Photography dating back to the 30’s.

*      Photos of the gravel bar

*      Numerous documents and information that were researched and developed from scientific
information from all the South Umpqua data collection sources, operators, USGS, and others.  The data
was complied by Lidstone & Associates, Inc.  This data was used during our appeal with the Army Corp
of Engineers. 

*      Appeal Decision Documentation from the Army Corp of Engineers.

I am additionally sending this to Mike Flewelling, Chris Doan to check for additional data that could be
added from the Knife River (LTM) sites.  But this at least gives a basis of data to go on.

Give me a call with comments or questions, have a great afternoon,

Joy Smith

Umpqua Sand & Gravel

640 Shady Drive

Roseburg, OR 97470

Phone: 541-673-1088  Fax: 541-673-1620

They may forget what you said, but they will never forget how you make them feel. 
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From: WARNER-DICKASON Lori
To: Linton, Judy L NWP
Subject: FW: Information
Date: Wednesday, May 28, 2008 1:30:23 PM
Attachments: Lidstone Associates - Power Point.pdf

Joy called me today and asked if this informatio was what the tech team wanted.  Is this what you all
wanted?  They have aerials back to the 30's, surveys and recruitment information.  WHat else do you
need?

Lori Warner-Dickason
Western Region Manager
Wetland and Waterway Conservation Division
Department of State Lands
775 Summer St. NE Suite 100
Salem, OR  97301-1279
(503)986-5271
(503)378-4844 (fax)
lori.warner-dickason@state.or.us

________________________________

From: Joy Smith [mailto:Joy@UmpquaSand.com]
Sent: Friday, May 23, 2008 3:48 PM
To: MOYNAHAN Kevin; Bob Lobdell
Cc: lori warner-dickason
Subject: Information

Let me try a PDF to send this PowerPoint presentation… :-)  Your system doesn’t like my document
size.

Joy Smith

Umpqua Sand & Gravel

640 Shady Drive

Roseburg, OR 97470

Phone: 541-673-1088  Fax: 541-673-1620

They may forget what you said, but they will never forget how you make them feel.

________________________________

From: Joy Smith
Sent: Friday, May 23, 2008 3:31 PM
To: 'MOYNAHAN Kevin'; Bob Lobdell
Cc: lori warner-dickason
Subject: Information
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Kevin & Bob

Hello there, I wanted to say thank you for coming down a couple of weeks ago to visit with the
Umpqua operators.  We are anticipating a response from ACOE any day on our remand, and will then
hope to have a little more direction on our season.  However, I do have some information to share that
might interest you.  I have attached a PowerPoint (put together by Chris Lidstone for our appeal) that
may shed some light on some important points on the Umpqua River.  We additionally have a very
interesting ‘fly-through’ of all the gravel bars from river mile 115 to 172.  I will need to bring a hard
copy (June 5th or June 12th) for your review as it’s too large to attach to an e-mail.  Let me know if you
have any questions.

During my discussion with Chris Lidstone today he mentioned that he will be in our area between June
16th and 18th.  He has offered to do a walk through on the Umpqua bars with you guys if you are
interested.  This might be helpful in the work we are planning to do to put together our project plans
and proposals.  It may also be a good time to invite other to come as well…I’d like your feedback on
that prospect.

I have some other data additionally and had previously sent a list of documents available that I haven’t
heard anything back on.  I’m not sure if this data is even being looked at yet, but wanted to make sure
you guys have what you want to see.

Thanks again for all your help on our projects,

Joy Smith

Joy Smith

Umpqua Sand & Gravel

640 Shady Drive

Roseburg, OR 97470

Phone: 541-673-1088  Fax: 541-673-1620

They may forget what you said, but they will never forget how you make them feel. 
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From: CYRIL Alex
To: Linton, Judy L NWP; Chuck Wheeler; Don Anglin; Janine Castro; CHARLAND Jay; WARNER-DICKASON Lori;

SNOW Patty; Yvonne Vallette
Subject: RE: Phase I information for Umpqua River
Date: Friday, May 30, 2008 2:23:21 PM
Attachments: Chetco River Source Data.doc

Chetco River Data Analysis Table.doc
Phase 1 aggrading or degrading determination.pdf

All.
Attached are the data info lists from the Chetco Phase 1 study and also Janine's draft version of the
process (which also has a data source list).  A quick look through the info list provided in the email
seems that only the aerial photos and bar photos are likely applicable (maybe the surveys, but I don't
recall the ones we have seen in the applications being tied to a permanent monument outside the
influence of the waterway).
--Alex

        -----Original Message-----
        From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
        Sent: Wednesday, May 28, 2008 3:34 PM
        To: CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen
Hess; Janine Castro; CHARLAND Jay; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; WARNER-
DICKASON Lori; SNOW Patty; Robert Elayer; CONFER Todd A; Yvonne Vallette
        Cc: Joy Smith
        Subject: Phase I information for Umpqua River
       
       

        Folks:  we need to start thinking about what information is needed for the Umpqua River Phase 1
effort (aggrading/degrading/equilibrium determination).  I have attached a couple of emails that identify
what existing information we have (provided by Joy Smith).  Please take a look and make note of
anything that is missing -- also let me know if you see a reference to a general list of documents that
you would like more specifics on.  Other thoughts??

        Janine – here is a question for you taking into account your schedule as you know it:  since you
worked on the Chetco River Phase 1 determination, what timeframe would we be looking at if you were
requested to work on the Umpqua River Phase 1 effort?  Are we talking months, a year, more?  Other
question is whether USFWS management actually wants you involved in that effort directly or just as a
reviewer.  This will help to frame what needs to happen to complete the Phase 1 effort.  Perhaps a
consultant needs to be hired…

        Any thoughts prior to June 12 are appreciated for status to the Executive Team meeting.  We can
also discuss further at the Tech Team meeting on June 17.  Thanks - Judy

       

        <<List of Documents>>     <<FW: Information>>
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CHETCO RIVER SOURCE DATA: 


REVIEWED FOR DETERMINATION OF VERTICAL STABILITY


Janine Castro, Geomorphologist, US Fish and Wildlife Service, May 31, 2007


CORRESPONDANCE


From: DSL – Stanley Hamilton


To: Curry County Board of Commissioners


Date: February 5, 1982


Subject: Chetco River Resource Management (note in pencil indicates that this letter was never sent)


From: City of Brookings – Richard Ullian


To: DSL – Bill Parks


Date: February 16, 1988


Subject: Revised application for gravel removal on Chetco River – Permit Nos. RP 4077 and RP 3375


From: Tidewater Contractors – Robert Elayer


To: Corps of Engineers – Lisa Grudzinski


Date: June 26, 2006


Subject: pictures of sediment from Yaquina Dredge


From: Corps of Engineers – Sheryl Carrubba (e-mail)


To: NMFS – Chuck Wheeler


Date: July 21 and July 24, 2006


Subject: Clarification and response to Tidewater pictures form Yaquina dredging operation


From: FWS


To: Corps of Engineers


Date: November 20, 2006


Subject: Freeman Rock Cease and Desist Order


From: McBain and Trush


To: Freeman Rock – Bill Yokum


Date: January 12, 2007


From: NMFS – Bob Lohn


To: Freeman Rock Inc. – Bill Yokum


Date: March 2, 2007


Subject: Sediment study scope of work


From: NMFS


To: Corps of Engineers


Date: March 7, 2006


Subject: Draft Biological Opinion, Tidewater 


From: Freeman Rock – Ted Freeman


To: Corps of Engineers


Date: April 10, 2007


Subject: Response to Corps add info letter


From: Tidewater Contractors, Inc. – Robert Elayer


To: NMFS – Chuck Wheeler


Date: May 3, 2006


Subject: Aggrading/degrading interpretation in the BO


From: Tidewater Contractors, Inc. – Robert Elayer


To: NMFS – Chuck Wheeler


Date: May 25, 2006


Subject: Aggrading/degrading interpretation in the BO


From: NMFS – Chuck Wheeler


To: Brian Cluer, NMFS, & Janine Castro, FWS


Date: May/June, 2006


Subject: Chetco River data including aerial photos and draft BO


FIELD INVESTIGATION


May 23, 2007.  Field investigation with Chuck Wheeler, NMFS, Brian Cluer, NMFS, Kevin Moynahan, DSL, Bob Lobdell, DSL, Robert Elayer, Tidewater Contractors, and wrap-up with Bill Yokum, Freeman Rock.  Field investigation started at the Upper Tidewater site (RM 10.7) and continued downstream to the boat harbor. 


MAPS, SURVEYS, & PHOTOS


BLM aerial photos, 1940, 1955, 1976, 1986, 1992, 1997, 2002 (various scales)


South Coast Lumber Company gravel bar surveys completed for 2003, 2004, and 2005 (12 cross-sections each year tied to a permanent vertical datum). River Mile 7.0.  Surveyor – Raymond Schlack.


South Coast Lumber supplied aerial photos: 1940, 1962, 1972, 1976, 1981, 1985, 1990, 1994, 1998, 2000, 2002, 2004, 2006


Tidewater ground photos, May 3, 2006.


Tidewater photos of YAQUINA dredge material, June 2006.


Chuck Wheeler ground photos, October, 2005.


Chuck Wheeler ground photos, July 25, 2006.


Chuck Wheeler ground photos, February 1, 2007.


PERMITS


Bank stabilization permits issued from the US Army Corps of Engineers from 1983 through 2000, RM 1.0 to RM 10.0.  Permit letters provided by COE, 2007.


Chetco River commercial gravel removal state permits, September 1, 2005.  Total permitted extraction 235,000 cy/yr between RM 1.0 and RM 10.0.


REPORTS & DOCUMENTS


Affidavit of Dr. Peter Klingeman. 1993. Plantiff vs. Tindewater Contractors, et al. Chetco Navigability.


Chetco River Bridge Inspection Reports, 2005 and 2006 (underwater)


Hamilton, S.F. 1972. An Inventory of Filled Lands in the Chetco River.  Prepared for the Advisory Committee to the State Land Board of Oregon by the Advisory Committee’s Engineering Staff.


Klingeman, P.C. 1993. Chetco River field reconnaissance with Oregon Department of Justice.


Klingeman, P.C. 1993. Chetco River, Oregon: hydrologic/hydraulic/morphologic analyses of navigability. Report to Oregon Department of Justice.


Klingeman, P.C. 2002. DRAFT Willow bar reconnaissance and evaluation, Chetco River, based on field visit on Thursday, July 25, 2002, and prior site visits.


Lumley, P.E.  No date. Chetco River: problematical analysis of the gravel resource. Report to DSL, Waterways Section.


Marquess and Associates, Inc. 1980. Report to Harbor Rural Water District, Harbor, Oregon.


Ogden Beeman & Associates. 1981. River Engineering Analysis Chetco River. 


Soil Conservation Service. 1979. Flood hazard study, Chetco River, Curry County, Oregon. Prepared by the USDA soil Conservation Service in cooperation with Curry County, Curry County Soil and Water Conservation District, and the State Water Resources Department.



Chetco River: Summary of data analyses and field reconnaissance to support vertical stability determination


By: Janine Castro, Geomorphologist, USFWS, Portland, Oregon


May 25, 2007

		Method Used

		Available Data

		Notes

		Trend



		Specific Gauge Analysis

		1970 through 2007 USGS rating tables for gauge #14400000.  Specific gauge analysis completed by Pete Klingeman, May 9, 2007.

		Missing rating tables 28, 29, 30.  Rating table adjustments show aggradation starting in 1972 continuing until a degradational phase in 1985. The channel started aggrading again in 1989 before significant degradation in 1996 with slight aggradation following, but not recovering to pre-1996 elevations.  Regression through stage/discharge relationship shows degradational trend.




		DE,


D-



		Cross-section comparison from bathymetric surveys

		1939, COE; 1976, L.S. Slotta; 2007, Tidewater Contractors. All cross-sections below head of tide.

		Comparison made by Robert Elayer, Tidewater.  Cross-section numbers 7, 9, 10, 13, and 14 resurveyed.  Elayer indicates that the 2007 cross-sections should be considered preliminary.  Of the five cross-sections resurveyed, only cross-section 10 seems to have aggraded, while cross-section 9 is in equilibrium, leaving stations 7, 13, and 14 showing slight degradation.  Cross-section 14 is the closest spatially to cross-section #56 listed below.  Both cross-sections show slight degradation and are within an actively mined site.




		DE,


D-



		Cross-section comparison from SCS Flood Study, Marquess & Assoc., and DSL

		SCS, DSL, & MA reports 1977, 1981, 1982, 1989

		Three cross-sections were resurveyed after the initial SCS survey in 1978 by Marquess & Assoc. in 1980 and then DSL (1981??).  Cross-section #14 is located just downstream of the North Bank Road Bridge (RM 10.5); cross-section #48 is located just downstream of the confluence with the North Fork; and cross-section #56 is located just upstream of Morris Rock (RM 2.5).  Only cross-section #56 shows signs of degradation.  Lumley asserts that many of the other SCS cross-sections are not comparable due to control point issues, and further asserts that the cross-section comparison is not appropriate for determination of vertical stability.




		DE,


D-



		Cross-section comparison from South Coast mining site

		South Coast Lumber 2003, 2004, and 2005.  Cross-sections of the mined bar pre- and post-mining; does not include the active channel.




		Post-mining recovery to same elevation 2003 through 2005 for cross-sections 0+00, 1+00, 2+00, 3+00, 4+00, 5+00, 6+00, 7+00, 8+00, 9+00, 10+00, and12+00. Cross-section 11+00 did not recover to 2003 levels in either 2004 or 2005 – it is approximately 1-foot lower in elevation.

		N/A



		Planform analysis at upper Tidewater site near USGS gauge

		Aerial photos 1976, 1978 (IR), 1979, 1986, 1991, 1994.

		The four bars downstream of the bridge show minimal change. The mined bar upstream of the bridge shows a change in the cross-over position. Bars upstream from the mined bar show no change.  All bars are boundary forced due to the narrow valley width and probably have a backwater effect on the USGS gauge due to a downstream constriction (per Pete Klingeman).




		DE



		Planform analysis near Emily Creek

		Aerial photos 1939, 1982, 1986, 1990, and 1994.

		Bar form seems to be stable since the 1964 flood.  Emily Creek confluence is perched and disconnected from main stem in all years.




		DE



		Bank stabilization

		Permit requests from COE  back to 1983, field investigation 

		16 COE permitted projects, 9 of which occur between RM 2.0 and 4.9. Field evidence of numerous unpermitted projects, but total length of stabilization has not been quantified.  Much of the rock placement appears to be related to stabilization and protection of North Bank Road. Extensive riprap and groins along the lower Chetco.  Most rock was end dumped and not keyed in to bed.  Failures appear to result from revetment design and installation, not undermining of the structure.  Bank instability is due primarily to lateral channel migration.




		N/A



		Riparian vegetation

		Aerial photos various years, field investigation

		No trend detectable.  The constrained valley form results in frequent disturbance to vegetation establishment on depositional bars.




		N/A



		Streambed sediment patterns / depositional bars

		Aerial photos 1940 to 2002, field investigation, Klingeman 2002, Lumley.

		From RM 11.0 down to RM 7.0, the channel has been very stable with gravel bars in approximately the same location with channel width is maintained over time.  This is supported by the Lumley and Klingeman reports. RM 7.0 downstream to RM 2.5 is dynamic and much wider and shallower than upstream.  Much bank stabilization has occurred in this reach. From head of tide downstream, there appears to be a decrease in at least one substantial bar.




		A-,


DE



		Water supply systems

		Lumley report, DSL 1982 Letter, Wheeler pers. comm. 2007

		City of Brookings water intake moved 2 miles upstream.  This apparently was due to drought conditions and an increase in withdrawals causing brackish water to enter the system.  Harbor Rural Water District concerned about decreased water level in their well.




		N/A



		Bridge Repair/Maintenance

		Inspection records 2005 & 2006

		In 2005 structure was listed as in “acceptable condition”. In 2006 the underwater inspection found no piers exposed and no maintenance required. Maximum depth = 9 feet




		DE



		Bridge Piers

		Field investigation

		Bridge piers located at RM 6.5, approximately 2 to 3-feet exposed above water surface at 650 cfs. Some decking still in place




		DE



		Bedload Transport vs. Extraction

		Ogden Beeman Report, 1981, & Lumley Report

		Bedload transport calculation using the Einstein equation resulted in a theoretical potential of 372,000 cy/yr average transport (this assumes no limit of source material).  The highest estimate is 840,000 cy for 1974, and the low estimate is 22,000 cy for 1977.  Permitted extraction as of 2005 was 235,000 cy/yr.  Permitted extraction from 1976 to 1980 exceeded 3.5 million cy/yr, although DSL reports only 240,000 cy were actually removed in 1980.




		D or A, depending on year



		Changes in navigability

		Klingeman reports – affidavit and hydrologic/hydraulic/morphologic analyses, 1993




		According to Pete Klingeman, “it is my opinion that the Chetco River could have supported the same uses in 1859 as it is capable of supporting today.”

		DE



		Floodplain elevation & bar elevation




		Field investigation estimating bar height relative to water surface elevation

		Bar heights ranged from 5 to 12 feet in elevation above the water surface (all bar heights relative to the water surface elevation during the field investigation).  Bar height is directly related to floodplain extent and channel constriction. Constrained reaches, such as RM 11.0 to RM 7.0, have relatively high bars (10 to 12 feet), while unconstrained reaches downstream of RM 7.0 generally have lower bars (5 to 8 feet). The lowest bars encountered were located at Freeman Bar and measured approximately 4 to 5 feet in height. Several comparisons of bar height to floodplain height showed coupling of these elevations with the floodplain being only one to two feet above fully developed bar formations.  




		DE



		Buried soil horizons




		Field investigation

		A soil horizon buried by a reent deposit of gravel and sand was observed at Freeman Bar on the left bank. 


 

		A-, DE



		Tributary junctions with the mainstem Chetco

		Field investigation

		During the field investigation, tributary junctions were inspected for evidence of incision or aggradation.  All tributaries encountered (Emily Creek, Dry Creek, Mill Creek, North Fork Jack’s Creek, and Joe Hall Creek, plus several smaller tributaries) had moderate to abundant sediment deposited as fans into the main channel.  The larger tributary fans (Emily and North Fork) projected into the main channel and affected the thalweg location, while the smaller fans were scoured to a steep face in alignment with the main channel.  No headcuts were evident in the tributaries.




		A



		Bed material sorting and armoring




		Field investigation

		Most depositional bars were slightly armored but showed no signs of significant imbrication.  Sediment size was heterogeneous from sand to cobble.  The channel bed where visible was a mix of sizes with limited patchiness, and with sand over gravel in many locations.

		DE, A-





* A = aggrading, D = degrading, DE = dynamic equilibrium (-/+ indicate limited (-) or excessive (+))













CHETCO RIVER SOURCE DATA:  
REVIEWED FOR DETERMINATION OF VERTICAL STABILITY 
Janine Castro, Geomorphologist, US Fish and Wildlife Service, May 31, 2007 
 
 

CORRESPONDANCE 
 
From: DSL – Stanley Hamilton 
To: Curry County Board of Commissioners 
Date: February 5, 1982 
Subject: Chetco River Resource Management (note in pencil indicates that this letter was never sent) 
 
From: City of Brookings – Richard Ullian 
To: DSL – Bill Parks 
Date: February 16, 1988 
Subject: Revised application for gravel removal on Chetco River – Permit Nos. RP 4077 and RP 3375 
 
From: Tidewater Contractors – Robert Elayer 
To: Corps of Engineers – Lisa Grudzinski 
Date: June 26, 2006 
Subject: pictures of sediment from Yaquina Dredge 
 
From: Corps of Engineers – Sheryl Carrubba (e-mail) 
To: NMFS – Chuck Wheeler 
Date: July 21 and July 24, 2006 
Subject: Clarification and response to Tidewater pictures form Yaquina dredging operation 
 
From: FWS 
To: Corps of Engineers 
Date: November 20, 2006 
Subject: Freeman Rock Cease and Desist Order 
 
From: McBain and Trush 
To: Freeman Rock – Bill Yokum 
Date: January 12, 2007 
 
From: NMFS – Bob Lohn 
To: Freeman Rock Inc. – Bill Yokum 
Date: March 2, 2007 
Subject: Sediment study scope of work 
 
From: NMFS 
To: Corps of Engineers 
Date: March 7, 2006 
Subject: Draft Biological Opinion, Tidewater  
 
From: Freeman Rock – Ted Freeman 
To: Corps of Engineers 
Date: April 10, 2007 
Subject: Response to Corps add info letter 
 
From: Tidewater Contractors, Inc. – Robert Elayer 
To: NMFS – Chuck Wheeler 
Date: May 3, 2006 
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Subject: Aggrading/degrading interpretation in the BO 
 
From: Tidewater Contractors, Inc. – Robert Elayer 
To: NMFS – Chuck Wheeler 
Date: May 25, 2006 
Subject: Aggrading/degrading interpretation in the BO 
 
From: NMFS – Chuck Wheeler 
To: Brian Cluer, NMFS, & Janine Castro, FWS 
Date: May/June, 2006 
Subject: Chetco River data including aerial photos and draft BO 
 
 
FIELD INVESTIGATION 
 
May 23, 2007.  Field investigation with Chuck Wheeler, NMFS, Brian Cluer, NMFS, Kevin Moynahan, DSL, Bob 

Lobdell, DSL, Robert Elayer, Tidewater Contractors, and wrap-up with Bill Yokum, Freeman Rock.  Field 
investigation started at the Upper Tidewater site (RM 10.7) and continued downstream to the boat harbor.  

 
 
MAPS, SURVEYS, & PHOTOS 
 
BLM aerial photos, 1940, 1955, 1976, 1986, 1992, 1997, 2002 (various scales) 
 
South Coast Lumber Company gravel bar surveys completed for 2003, 2004, and 2005 (12 cross-sections each year 

tied to a permanent vertical datum). River Mile 7.0.  Surveyor – Raymond Schlack. 
 
South Coast Lumber supplied aerial photos: 1940, 1962, 1972, 1976, 1981, 1985, 1990, 1994, 1998, 2000, 2002, 

2004, 2006 
 
Tidewater ground photos, May 3, 2006. 
 
Tidewater photos of YAQUINA dredge material, June 2006. 
 
Chuck Wheeler ground photos, October, 2005. 
 
Chuck Wheeler ground photos, July 25, 2006. 
 
Chuck Wheeler ground photos, February 1, 2007. 
 
 
PERMITS 
 
Bank stabilization permits issued from the US Army Corps of Engineers from 1983 through 2000, RM 1.0 to RM 

10.0.  Permit letters provided by COE, 2007. 
 
Chetco River commercial gravel removal state permits, September 1, 2005.  Total permitted extraction 235,000 

cy/yr between RM 1.0 and RM 10.0. 
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REPORTS & DOCUMENTS 
 
Affidavit of Dr. Peter Klingeman. 1993. Plantiff vs. Tindewater Contractors, et al. Chetco Navigability. 
 
Chetco River Bridge Inspection Reports, 2005 and 2006 (underwater) 
 
Hamilton, S.F. 1972. An Inventory of Filled Lands in the Chetco River.  Prepared for the Advisory Committee to the 

State Land Board of Oregon by the Advisory Committee’s Engineering Staff. 
 
Klingeman, P.C. 1993. Chetco River field reconnaissance with Oregon Department of Justice. 
 
Klingeman, P.C. 1993. Chetco River, Oregon: hydrologic/hydraulic/morphologic analyses of navigability. Report to 

Oregon Department of Justice. 
 
Klingeman, P.C. 2002. DRAFT Willow bar reconnaissance and evaluation, Chetco River, based on field visit on 

Thursday, July 25, 2002, and prior site visits. 
 
Lumley, P.E.  No date. Chetco River: problematical analysis of the gravel resource. Report to DSL, Waterways 

Section. 
 
Marquess and Associates, Inc. 1980. Report to Harbor Rural Water District, Harbor, Oregon. 
 
Ogden Beeman & Associates. 1981. River Engineering Analysis Chetco River.  
 
Soil Conservation Service. 1979. Flood hazard study, Chetco River, Curry County, Oregon. Prepared by the USDA 

soil Conservation Service in cooperation with Curry County, Curry County Soil and Water Conservation 
District, and the State Water Resources Department. 
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Chetco River: Summary of data analyses and field reconnaissance to support vertical stability determination 
By: Janine Castro, Geomorphologist, USFWS, Portland, Oregon 
May 25, 2007 
Method Used Available Data Notes Trend 
Specific Gauge 
Analysis 

1970 through 2007 USGS 
rating tables for gauge 
#14400000.  Specific 
gauge analysis completed 
by Pete Klingeman, May 9, 
2007. 

Missing rating tables 28, 29, 30.  Rating table adjustments show 
aggradation starting in 1972 continuing until a degradational phase 
in 1985. The channel started aggrading again in 1989 before 
significant degradation in 1996 with slight aggradation following, 
but not recovering to pre-1996 elevations.  Regression through 
stage/discharge relationship shows degradational trend. 
 

DE, 
D- 

Cross-section 
comparison from 
bathymetric surveys 

1939, COE; 1976, L.S. 
Slotta; 2007, Tidewater 
Contractors. All cross-
sections below head of 
tide. 

Comparison made by Robert Elayer, Tidewater.  Cross-section 
numbers 7, 9, 10, 13, and 14 resurveyed.  Elayer indicates that the 
2007 cross-sections should be considered preliminary.  Of the five 
cross-sections resurveyed, only cross-section 10 seems to have 
aggraded, while cross-section 9 is in equilibrium, leaving stations 7, 
13, and 14 showing slight degradation.  Cross-section 14 is the 
closest spatially to cross-section #56 listed below.  Both cross-
sections show slight degradation and are within an actively mined 
site. 
 

DE, 
D- 

Cross-section 
comparison from SCS 
Flood Study, 
Marquess & Assoc., 
and DSL 

SCS, DSL, & MA reports 
1977, 1981, 1982, 1989 

Three cross-sections were resurveyed after the initial SCS survey in 
1978 by Marquess & Assoc. in 1980 and then DSL (1981??).  
Cross-section #14 is located just downstream of the North Bank 
Road Bridge (RM 10.5); cross-section #48 is located just 
downstream of the confluence with the North Fork; and cross-
section #56 is located just upstream of Morris Rock (RM 2.5).  Only 
cross-section #56 shows signs of degradation.  Lumley asserts that 
many of the other SCS cross-sections are not comparable due to 
control point issues, and further asserts that the cross-section 

DE, 
D- 
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comparison is not appropriate for determination of vertical stability. 
 

Cross-section 
comparison from 
South Coast mining 
site 

South Coast Lumber 2003, 
2004, and 2005.  Cross-
sections of the mined bar 
pre- and post-mining; does 
not include the active 
channel. 
 

Post-mining recovery to same elevation 2003 through 2005 for 
cross-sections 0+00, 1+00, 2+00, 3+00, 4+00, 5+00, 6+00, 7+00, 
8+00, 9+00, 10+00, and12+00. Cross-section 11+00 did not recover 
to 2003 levels in either 2004 or 2005 – it is approximately 1-foot 
lower in elevation. 

N/A 

Planform analysis at 
upper Tidewater site 
near USGS gauge 

Aerial photos 1976, 1978 
(IR), 1979, 1986, 1991, 
1994. 

The four bars downstream of the bridge show minimal change. The 
mined bar upstream of the bridge shows a change in the cross-over 
position. Bars upstream from the mined bar show no change.  All 
bars are boundary forced due to the narrow valley width and 
probably have a backwater effect on the USGS gauge due to a 
downstream constriction (per Pete Klingeman). 
 

DE 

Planform analysis near 
Emily Creek 

Aerial photos 1939, 1982, 
1986, 1990, and 1994. 

Bar form seems to be stable since the 1964 flood.  Emily Creek 
confluence is perched and disconnected from main stem in all years. 
 

DE 

Bank stabilization Permit requests from COE  
back to 1983, field 
investigation  

16 COE permitted projects, 9 of which occur between RM 2.0 and 
4.9. Field evidence of numerous unpermitted projects, but total 
length of stabilization has not been quantified.  Much of the rock 
placement appears to be related to stabilization and protection of 
North Bank Road. Extensive riprap and groins along the lower 
Chetco.  Most rock was end dumped and not keyed in to bed.  
Failures appear to result from revetment design and installation, not 
undermining of the structure.  Bank instability is due primarily to 
lateral channel migration. 
 

N/A 

Riparian vegetation Aerial photos various 
years, field investigation 

No trend detectable.  The constrained valley form results in frequent 
disturbance to vegetation establishment on depositional bars. 

N/A 
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Streambed sediment 
patterns / depositional 
bars 

Aerial photos 1940 to 
2002, field investigation, 
Klingeman 2002, Lumley. 

From RM 11.0 down to RM 7.0, the channel has been very stable 
with gravel bars in approximately the same location with channel 
width is maintained over time.  This is supported by the Lumley and 
Klingeman reports. RM 7.0 downstream to RM 2.5 is dynamic and 
much wider and shallower than upstream.  Much bank stabilization 
has occurred in this reach. From head of tide downstream, there 
appears to be a decrease in at least one substantial bar. 
 

A-, 
DE 

Water supply systems Lumley report, DSL 1982 
Letter, Wheeler pers. 
comm. 2007 

City of Brookings water intake moved 2 miles upstream.  This 
apparently was due to drought conditions and an increase in 
withdrawals causing brackish water to enter the system.  Harbor 
Rural Water District concerned about decreased water level in their 
well. 
 

N/A 

Bridge 
Repair/Maintenance 

Inspection records 2005 & 
2006 

In 2005 structure was listed as in “acceptable condition”. In 2006 
the underwater inspection found no piers exposed and no 
maintenance required. Maximum depth = 9 feet 
 

DE 

Bridge Piers Field investigation Bridge piers located at RM 6.5, approximately 2 to 3-feet exposed 
above water surface at 650 cfs. Some decking still in place 
 

DE 

Bedload Transport vs. 
Extraction 

Ogden Beeman Report, 
1981, & Lumley Report 

Bedload transport calculation using the Einstein equation resulted in 
a theoretical potential of 372,000 cy/yr average transport (this 
assumes no limit of source material).  The highest estimate is 
840,000 cy for 1974, and the low estimate is 22,000 cy for 1977.  
Permitted extraction as of 2005 was 235,000 cy/yr.  Permitted 
extraction from 1976 to 1980 exceeded 3.5 million cy/yr, although 
DSL reports only 240,000 cy were actually removed in 1980. 
 
 

D or A, 
dependi
ng on 
year 
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Changes in 
navigability 

Klingeman reports – 
affidavit and 
hydrologic/hydraulic/morp
hologic analyses, 1993 
 

According to Pete Klingeman, “it is my opinion that the Chetco 
River could have supported the same uses in 1859 as it is capable of 
supporting today.” 

DE 

Floodplain elevation & 
bar elevation 
 
 
 

Field investigation 
estimating bar height 
relative to water surface 
elevation 

Bar heights ranged from 5 to 12 feet in elevation above the water 
surface (all bar heights relative to the water surface elevation during 
the field investigation).  Bar height is directly related to floodplain 
extent and channel constriction. Constrained reaches, such as RM 
11.0 to RM 7.0, have relatively high bars (10 to 12 feet), while 
unconstrained reaches downstream of RM 7.0 generally have lower 
bars (5 to 8 feet). The lowest bars encountered were located at 
Freeman Bar and measured approximately 4 to 5 feet in height. 
Several comparisons of bar height to floodplain height showed 
coupling of these elevations with the floodplain being only one to 
two feet above fully developed bar formations.   
 

DE 

Buried soil horizons 
 

Field investigation A soil horizon buried by a reent deposit of gravel and sand was 
observed at Freeman Bar on the left bank.  
  

A-, DE 

Tributary junctions 
with the mainstem 
Chetco 

Field investigation During the field investigation, tributary junctions were inspected for 
evidence of incision or aggradation.  All tributaries encountered 
(Emily Creek, Dry Creek, Mill Creek, North Fork Jack’s Creek, and 
Joe Hall Creek, plus several smaller tributaries) had moderate to 
abundant sediment deposited as fans into the main channel.  The 
larger tributary fans (Emily and North Fork) projected into the main 
channel and affected the thalweg location, while the smaller fans 
were scoured to a steep face in alignment with the main channel.  
No headcuts were evident in the tributaries. 
 
 

A 
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* A = aggrading, D = degrading, DE = dynamic equilibrium (-/+ indicate limited (-) or excessive (+)) 

Bed material sorting 
and armoring 
 
 
 
 

Field investigation Most depositional bars were slightly armored but showed no signs 
of significant imbrication.  Sediment size was heterogeneous from 
sand to cobble.  The channel bed where visible was a mix of sizes 
with limited patchiness, and with sand over gravel in many 
locations. 

DE, A- 
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From: Kim Kratz
To: Linton, Judy L NWP
Cc: Evans, Lawrence C NWP
Subject: Re: USGS Scope of Work for Sediment Transport Study
Date: Wednesday, June 04, 2008 4:11:05 PM

Hi Judy,
During our conversation with Larry a couple of weeks ago, you proposed developing a time line relative
to the Chetco RGP.  You were going to  identify critical junctures in product completion in product
completion and funding (USGS needed to be funded by  ??, BA needed to be completed by ??) such
that gravel mining actions could obtain all permits necessary to proceed with instream operations in July
of 09. Will that be part of the agenda for next weeks Exec meeting?
Thanks,
Kim

Linton, Judy L NWP wrote:

        Executive Team:  attached is a proposal for evaluating sediment transport along the lower Chetco
River.  The proposal details the primary tasks involved in conducting the sediment transport study, as
well as identifying optional tasks that, while not required, will provide data to substantiate the findings
of the other tasks.  The proposal also identifies associated costs and schedules.

        This should be considered a working document at this point subject to revisions based on your
feedback.  Given that, please review and come to the Executive Team meeting prepared to discuss and
hopefully give the thumbs up to moving forward with the modeling efforts.  Rose Wallick, USGS, will be
present to answer any questions.

       

        Thanks – Judy

        <<Chetco_Proposal_2008_0603.pdf>>
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; "Kim Kratz"; "Mike Tehan"; "Monty Knudsen"; "Rich Angstrom"; "Ron Anglin"; "Sally Puent"
Cc: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer"; "Glen Hess";

"Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason";
"Patty Snow"; "Robert Elayer"; "Todd Confer"; "Yvonne Vallette"; "J. Rose Wallick"; Monical, Teena G NWP
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This should be considered a working document at this point subject to revisions based on your
feedback.  Given that, please review and come to the Executive Team meeting prepared to discuss and
hopefully give the thumbs up to moving forward with the modeling efforts.  Rose Wallick, USGS, will be
present to answer any questions.
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SUMMARY 
 


Problem/Background 
The Chetco River in southern Oregon drains a 352 mi2 coastal watershed and provides 


critical habitat for several species of threatened Pacific Salmon.  Although the basin has historically 
supported a wide range of landuses, including logging and in-stream gravel mining, recent concerns 
regarding gravel extraction on fish habitat have highlighted the need for information regarding the 
impact of gravel extraction on channel processes along the Chetco River and other rivers 
throughout Oregon.   
 


An interagency team, chaired by the U.S. Army Corps of Engineers, Portland District and 
the Oregon Department of State Lands, has been convened to address in-stream gravel mining 
issues across the state of Oregon.  Evaluating sediment transport within the Chetco River system 
has been determined to be a critical piece of the overall study.  The Technical Team recommended 
the use of two approaches, specifically the morphological approach and the Sediment Impact 
Analysis Model (SIAM).  These methods were chosen because they have similarities and can be 
run concurrently, which is important given the short timeframe to complete the studies.  This 
proposal presents a multi-pronged strategy for evaluating sediment transport through the 
development of sediment budgets and through the application of bedload transport equations. The 
approach proposed herein is applicable not only to the Chetco River, but is also potentially 
transferable to other river basins in Oregon where there are similar issues of sediment storage and 
landuse planning. 


 


Objectives 
1. Develop a sediment budget for lower 11 miles of the Chetco River which will entail identifying 


and characterizing sources and sinks of bed-material sediment throughout the study area and 
determining bed-material fluxes entering and exiting the lower Chetco River via natural and 
anthropogenic processes.  The sediment budget will be determined through two different 
methods (a morphology-based approach and SIAM) which provides a more robust 
determination of sediment storage trends in the lower Chetco River.   


 
2. Independently verify the sediment budgets determined in Objective 1 by applying bedload 


transport equations to evaluate sediment flux on the basis of flow records, channel hydraulics 
and sediment characteristics.  The bedload equations will be applied at the USGS gage located 
at River Mile 10.7 on the Chetco River. 


Approach 
 
Objective 1 will be achieved by determining sediment budgets using two separate 


methodologies, a morphology-based approach and the Sediment Impact Analysis Model (SIAM).  
In addition to producing a sediment budget (Objective 1), the morphology-based approach will also 
involve a series of sub-tasks, several of which will yield products that will also be useful for long-
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term monitoring as well as quantifying historical channel change and linking historical channel 
change with a variety of natural and anthropogenic controls on channel change.   


 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 


budgets determined using the morphology-based approach and SIAM.   
 


Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 


will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing and permitting 
in-stream gravel mining issues on the Chetco River.   
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FULL PROPOSAL 


 


Evaluating sediment transport and gravel storage in the 
Lower Chetco River, Oregon 
 


Problem/Background 
The Chetco River is like many western U.S. rivers where issues of fish habitat, water 


quality, climate change and changing land use values have set in motion new efforts to manage 
rivers and floodplains for multiple resource values.   


The Chetco River, drains a 342 mi2 coastal watershed in southern Oregon and historically 
provided important spawning and rearing habitat for two species of Pacific Salmon: coho salmon 
(Oncorhyncus kisutch) and Chinook salmon (O. tshawytscha).  Southern Oregon/Northern 
California (SONC) coho salmon are listed as threatened under the Endangered Species Act and 
SONC critical habitat includes one of the gravel mining sites presently operating on the lower 
Chetco River.  Additionally, stream temperature in the lower Chetco River does not meet Oregon 
water quality standards.  Like other southern Oregon coastal streams, the lower 20 miles of the 
Chetco River is an alluvial reach characterized by extensive gravel bars (Figure 1).  Some of these 
bars, particularly in the lower 11 miles of the river, have been utilized for in-stream gravel 
extraction since the early 20th century.  Until recently, gravel extraction on the Chetco River and 
other southern Oregon coastal streams was primarily regulated by the Oregon Department of State 
Lands and Curry County, but in 2006 the U.S. Army Corps of Engineers, Portland District 
determined that gravel mining may also fall under jurisdiction of the Corps, because mining 
activities may result in the discharge of dredged material (hence requiring a Corps issued 404 
permit).   


These factors have motivated an interagency team, chaired by the U.S. Army Corps of 
Engineers, Portland District and the Oregon Department of State Lands to address in-stream gravel 
mining across the State of Oregon.  This larger team is further divided into an Executive Team, 
made up of management level representatives, and a Technical Team, made up of technical level 
staff.  The first river system to be addressed is the Chetco River near Brookings, Curry County, 
Oregon.  A determination must be made by June 2009 to develop the permitting conditions 
necessary for continued gravel extraction.  Evaluating sediment transport within the Chetco River 
system has been determined to be a critical piece of the overall study and will provide a scientific 
basis from which the permitting agencies can evaluate gravel mining activities.   


 
 







 4


Objectives  
 


The overall goal of the project is to provide an understanding of sediment transport in the 
Chetco River, with a primary goal of developing a sediment budget for the lower Chetco River.  
Because the bed substrate of the lower Chetco River is dominated by gravel and cobble sized clasts, 
and because this bed material composes the predominant size range utilized by the gravel mining 
companies, this project will focus on understanding the bedload component of the sediment budget.  
This project will also provide information on how the Chetco River channel, floodplain and related 
water features interact, and how changes in these features relate to landuse practices such as 
channel stabilization and gravel extraction.  This broad understanding will be accomplished 
through the following objectives:   


 
1. Develop a sediment budget for lower 11 miles of the Chetco River. This will entail identifying 


and characterizing sources and sinks of sediment throughout the study area and determining 
sediment flux entering and exiting the lower Chetco River via natural and anthropogenic 
processes.  The sediment budget will be determined through two different methods (a 
morpholology-based approach and the Sediment Impact Assessment Method) which will 
provide a more robust determination of sediment storage trends in the lower Chetco River. 


 
2. Independently verify the sediment budgets determined in Objective 1 by applying empirical 


bedload transport equations to evaluate sediment flux on the basis of flow records, channel 
hydraulics and sediment characteristics.  The bedload equations will be applied for flow 
conditions measured at the USGS gage located at River Mile 10.7 on the Chetco River. 


 
 


Approach  
This project will consist of a series related but specific tasks aimed at the understanding the 
sediment budget of the Chetco River and the relationships between sediment storage, channel 
morphology floodplain processes and landuse practices.  In addition, several optional tasks are 
presented which will provide critical data to support the project objectives. 


 
Objectives 1 will be achieved by determining sediment budgets using two separate methodologies 
as outlined in Tasks 1 and 2.  In addition to producing a sediment budget (Objective 1), Task 1 will 
also involve a series of sub-tasks, which will support a more comprehensive understanding of 
channel and floodplain processes along the lower Chetco River. 
 
Task 1:  Develop sediment budget for the Lower Chetco River using a morphology-based approach 
 


In this task, sediment budget will be developed for the lower 11 miles of the Chetco River 
using a morphology-based approach.  This approach will not only provide a means of quantifying 
sediment fluxes throughout the lower Chetco River, but it will also provide a geomorphic 
framework for understanding temporal and spatial changes in channel morphology over the past 70 
years and will thus offer insight into the role of gravel movement and removal on channel evolution 
and floodplain processes. 
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The morphology-based sediment budgets are estimated with repeat (historic) topographic 
surveys and areal photo analyses documenting volumetric changes of bed and bar sediment (e.g., 
Ham and Church, 2000).  As such, this task will rely heavily upon historic datasets and will involve 
developing sediment budgets from historical data for several different time periods in order to track 
temporal changes in sediment storage.  In order to calculate volumetric fluxes of sediment, we will 
develop GIS maps of the channel and related features such as gravel bars, secondary channels and 
floodplain for several different time periods.  Comparing GIS maps between two time periods will 
allow us to compute the area eroded or deposited within a particular reach.   These planview (e.g., 
2D) representations of channel and active floodplain will be paired with historic survey data and 
recent field measurements in order to estimate the depth of the mobile sediment layer for each time 
period, and hence provide a means of computing the volumetric sediment flux for each time period 
(Martin and Church, 1995; McLean and Church, 1999; Ham and Church, 2000; Gaueman et al., 
2003).   
 


We will aim to develop sediment budgets for a minimum of four key points in time utilizing 
historical and modern channel maps (see Table 1 for information on map sources). 
  


• 1930’s-1940’s:  The Army Corps of Engineers aerial photographs from 1939 represents the 
earliest known aerial photographs for the Chetco River.  There was also bathymetric 
mapping conducted for the lower Chetco River as part of the 1939 mapping effort which 
will be used to compare long-term changes in sediment storage at the mouth of the Chetco 
River.  Aerial photographs from 1940 flown by the BLM and South Coast Lumber 
Company will be reviewed and potentially utilized in order to obtain a sediment budget for 
this period.  Although gravel extraction did occur prior to the 1930’s, extraction practices 
during this period are not well documented and it is presumed that extraction during this 
period was less than occurred in subsequent decades.  


• 1960’s-1970’s: This period captures the 1964 flood, which was the largest flood of record, 
triggering channel changes on the Chetco River and other rivers throughout the Pacific 
Northwest.  The 1960’s-1970’s also represents a period of increased gravel extraction which 
was used to supply the construction of Highway 101.  Aerial photographs are available from 
the BLM and South Coast Lumber Company for this period, from which we will select a 
pair of photos that bracket the 1964 flood while also providing representative coverage and 
resolution to support our mapping endeavors. 


• Present (1990’s-2000’s):   This most recent period provides multiple high-resolution aerial 
photo datasets and well documented gravel extraction practices.  By developing several 
sediment budgets for shorter time intervals within this period, we aim to characterize the 
variability in sediment flux occurring on the modern Chetco River under the influence of 
modern landuse and recent climatic patterns.  We plan to use the high resolution, digital 
orthophotographs from 1995, 2000, 2005 and 2008 (see Table 1 for data sources) which will 
provide three sets of data from which to compute changes in sediment storage along the 
lower Chetco River.  The aerial photo mapping will be paired with survey data provided by 
the gravel operators, field measurements conducted during the summer of 2008 and LiDAR 
data (to be flown in 2008) to estimate the volumetric sediment flux and three-dimensional 
changes in channel geometry for each of the three time-periods 1995-2000, 2000-2005 and 
2005-2008.   
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Development of sediment budgets using a morphology-based approach involves a number 
of sub-tasks, several of which will yield useful products helpful for understanding historical 
channel change relative to a variety of landuse practices that may have impacted the channel (e.g., 
gravel extraction, construction of revetments etc).  Task 1 Sub-Tasks include: 


 
Task 1.a:  Development of historical channel maps 


In order to create sediment budgets for several different time periods, we will create digital 
channel maps from a minimum of six different time periods spanning the interval 1939-2008.   The 
set of six channel maps will be used to calculate sediment budgets from four different time 
intervals.   We will aim to create a set of four digital maps from the period (1990-2008) in order to 
develop three sediment budgets representing recent landuse patterns and hydrology.  We will also 
aim to create two additional channel maps from historical aerial photos for use in developing a 
fourth sediment budget from the early-mid 20th century.  Although we will aim to create six digital 
channel maps, the exact number of channel maps created, and sediment budgets developed using 
the morphological approach, will be determined once all datasets have been reviewed for data 
quality and coverage.    


 
The digital channel maps will be created by first scanning the historical aerial photos into a 


digital format (e.g., TIFF format), and then georectifying the images using standard techniques 
(e.g., ERDAS Imagine ® and ESRI ArcMap®).  Once the images are georectified, we will digitize 
key fluvial features for the entire study area for each time period.  Digitizing units will be explicitly 
defined and the digitizing line work will be proof-read by a second experienced team member.  For 
this project, we will digitize the following kinds of units: 


 
• Active channel boundary (left and right banks): This includes the wetted 


(low flow) channel plus dry but vegetated bars and other surfaces.  It 
represents approximately the bankfull channel (Rapp and Abbe, 2003). 


• Channel bars and islands: this includes all bars and islands, vegetated and 
bare that lay within the active channel. 


• Other water features on the floodplain: this includes springs, ponds and 
secondary channels. 


• In-stream structures:  this includes revetments, bridges and other structures 
located within, or adjacent to, the active channel boundary. 


• Land-use practices:  Where we can reasonably identify gravel extraction and 
other in-stream landuse practices from the aerial photos, we will include such 
features in our digitization. 


 
Task 1.b:  Determine planimetric changes in channel and bar geometry over time  
 


In this task, we will calculate planimetric (e.g., 2D) changes in channel morphology by 
overlaying the historical channel maps created in Task 1.a (e.g., O’Connor and others, 2003b; Rapp 
and Abbe, 2003, Wallick and others, 2007).  For each time-period, we will calculate rates of bank 
erosion and deposition, as well as aerial changes in bar and island morphology.  Our analysis will 
be completed using standard methodologies in ESRI ARCMap®. 


 
Although quantification of planimetric changes in channel morphology is a key component 


to determining the sediment budget using the morphology-based approach, these analyses also 
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provide a basis for quantitative analysis of channel migration and their spatial and temporal 
variation (e.g., O’Connor and others, 2003b).  While a detailed analysis of channel migration is 
beyond the scope of this project, the channel maps and the quantification of planimetric change will 
allow us to identify key channel and floodplain formation processes and may also allow us to make 
generalized statements regarding historical changes to these processes.  More importantly, the 
channel maps provide a platform for future studies that seek to establish linkages between spatial 
and temporal patterns of channel change and controlling factors such as flood discharge, landuse 
practices and valley geomorphology. 


 
 
Task 1.c:  Determine depth of the mobile bed layer 
  


While planimetric changes in channel features can be measured from aerial photographs, 
the depth of sediment stored in these eroded (or deposited) features, must be measured in the field or 
determined from historical survey data.  In this task, we will determine the reach-average depth of 
the mobile bed layer through a combination of field measurements, analysis of historical surveys 
and by reviewing previous reports documenting vertical changes in the bed profile of the lower 
Chetco River. 


During the summer of 2008, we plan to measure the height of channel banks, gravel bars 
and islands in order to determine the difference in elevation between these surfaces and the bottom 
of the channel thalweg.  By measuring multiple surfaces along the entire study area, we hope to 
characterize the spatial variability in bank and bar height in order to determine reach-average values 
for each of the key types of features present.  Although the precise methodology for determining 
bank and bar heights will be determined during an initial reconnaissance visit and will depend upon 
flow conditions, site access and other variables, we anticipate that the measurements will be made 
by surveying cross-sections across key channel/bar features and the adjacent channel.  The LiDAR 
survey (expected to be flown in the summer of 2008) will complement our field reconnaissance by 
providing a mechanism for rapidly and remotely measuring bank and bar heights above the water 
surface.  Such measurements can be combined with field measurements characterizing the bank/bar 
height below the water surface, to provide a more comprehensive dataset of bank and bar heights.   


Finally, we will augment our bank and bar height dataset by reviewing gage data and 
channel measurements as collected by the USGS for the stream flow gage at River Mile 10.7.  
Beginning in 1969, there have been repeat cross-section surveys at this location, which will provide 
an indication of the magnitude of vertical bed changes at the upstream end of our study reach. 


 
Task 1.d:  Determine sediment budget for lower Chetco River 


Here, we will quantify changes in sediment storage, identify sources and sinks of sediment 
and calculate the sediment budget for the lower Chetco River.  We anticipate developing sediment 
budgets for a minimum of four different time periods, including three sediment budgets spanning 
the relatively short time intervals from the period 1990-2008 for which there are high resolution, 
digital orthophotos available (Table 1).  We will also aim to develop at least one sediment budget 
from a historical time period utilizing historical aerial photographs and survey data.  However, the 
actual number of sediment budgets that we are able to develop will depend upon data quality and 
coverage.   Our analysis will draw upon the systematic measurements of channel change completed 
in Tasks 1.a-1.c to compute reach-average trends in sediment flux over time (e.g., McLean and 
Church, 1999; Ham and Church, 2000).  We will calculate volumetric changes in bed-material 
storage as the product of planimetric change (as computed in Task 1.b) and the average depth of the 
mobile bed layer (as determined in Task 1.c).   
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In determining the sediment budget, we aim to examine a variety of natural and 
anthropogenic influences that may have impacted sediment storage in the lower Chetco River over 
the past 70 years.  In particular, we will rely upon the aerial photos, survey data and previous 
reports to identify both discrete sources/sinks of sediment (e.g., tributary influences, instream 
gravel mining, dredging in the Chetco River Estuary), as well as diffuse sources/sinks of sediment 
(e.g., factors that influence longer reaches such as channel erosion).  We also aim to determine the 
flux of sediment entering and exiting the lower Chetco River (e.g., net influx of sediment entering 
the lower Chetco River from the upper watershed, net efflux of sediment from lower reach into the 
estuary). 


 
Task 2:  Development of sediment budget using the Sediment Impact Assessment Model (SIAM) 
  
 In this task, we will develop a sediment budget for the lower Chetco River using the SIAM 
method.  SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment 
management activities and determine trends in sedimentation.  The tool has been incorporated in 
the latest version of the U.S. Army Corps of Engineers HEC-RAS model (vsn. 4.0) as a design 
module.  The SIAM model is similar to a simplified 1D hydraulic model whereby the channel is 
represented by a series of geomorphically similar reaches (e.g., the channel centerline is divided 
into several reaches on the basis of planform and physiography).  We will then define local 
sediment sources/sinks (e.g., tributary inputs, landuse practices) as well as the upstream and 
downstream boundary conditions.  The hydraulics and bed sediment characteristics of each reach 
will be characterized using a representative data determined from field surveys and hydraulic 
analyses.  Much of the information needed for the SIAM model (e.g., boundary conditions, 
sediment inputs from tributaries) will be determined during Task 1.  The sediment budget will be 
developed by annualizing flow and sediment data for a representative time period (typically several 
decades), which will provide sediment fluxes for an “average” year, rather than for a specific year.  
The product for Task 2 will be a sediment budget for each of the reaches defined in the lower 
Chetco River. 
 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 
budgets determined in Tasks 1 and 2.  The methodology for applying the equations is described in 
Task 3.  
 
Task 3  Independent bedload transport equations to verify sediment budgets 
 
 In this task, we will apply empirical to semi-empirical bedload transport formulae to 
estimate bedload transport.  Bedload transport equations are widely applied due to their relative 
ease of use in comparison with other methodologies (e.g., direct measurement) for estimating 
sediment transport (e.g., Gomez and Church, 1989; Wilcock, 2001)   The formulae are typically 
based upon the assumption that upstream supply is unlimited, hence the bedload transport is limited 
solely by flow conditions.  However, several recent applications have been developed which partly 
account for the supply limitation by considering the bed-material particles size distributions.  We 
will draw upon recent applications of this approach including work by Ned Andrews (USGS) for 
several coastal California streams (Andrews, 2007; Andrews, 2008 in prep) and work by J. Barry 
for several Idaho gravel-bed streams (Barry et al., 2004).  Because this approach requires 
streamflow information, we will apply the bedload transport equations at the site of the USGS gage 
at mile 10.7 of the Chetco River.  This approach requires field measurements to characterize 
particle size distribution and local flow conditions which will be conducted during the summer of 
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2008, and will also draw upon the GIS analyses and channel metrics completed in Task 1.   We will 
evaluate several different bedload transport formulas and will select a minimum of two equations 
for use on the lower Chetco River.  Our selection will be made by evaluating several equations and 
selecting equations that are suitable for the Chetco River (in terms of its hydraulic, sedimentologic 
and geomorphic characteristics) and have data requirements that can be satisfied through existing 
datasets, proposed surveys and the fieldwork proposed for the summer of 2008.   


By applying the bedload transport equations, we aim to independently verify the sediment 
fluxes determined through the morphology-based approach and the SIAM model (e.g., Martin and 
Ham, 2005).  Bedload transport equations typically provide an indication of sediment flux for a 
particular discharge, whereas sediment budgets estimated from the morphology-based approach 
and SIAM provide average annual sediment fluxes.   


We will use instantaneous measurements of discharge as collected at the USGS gaging 
station at 15-minute intervals in order to estimate sediment fluxes over the course of actual 
hydrographs.  Because the Chetco River typically experiences very rapid rise and fall of peak 
flows, the 15-minute data will allow for greater resolution of the hydrograph than might be gained 
by using daily average values which would tend to reduce the peak discharges that are likely 
responsible for transporting a majority of the bed material.  The 15-minute data is available from 
1988 to present, which corresponds with our goal of creating three sediment budgets using the 
morphology-based approach for the period 1990-2008.  By using the bedload formulas to calculate 
sediment flux over the same periods for which we are developing the sediment budgets, we aim to 
develop directly comparable estimates of volumetric sediment flux for the lower Chetco River. 
 
Objectives 1 and 2 will be supported through the following optional tasks, which while not 
required, will provide critical data that will substantiate our findings from Tasks 1-3. 
 
Optional Task 4  Conduct Bedload Measurements to Determine Initiation of Bedload Transport 
 
 In this Task, we will take direct measurements of bedload transport from the bridge located 
at River Mile 10.7 on the lower Chetco River near the USGS streamflow gage.  The goal of the 
bedload sampling is to determine the discharge at which bedload transport is initiated, as this 
information will help us refine our estimates of sediment flux as calculated from the bedload 
transport equations (e.g., Task 3), as well the sediment budgets determined in Tasks 1 and 2.  
Furthermore, when combined with the other analyses and data collection proposed for this project, 
the bedload measurements provide critical information that helps us to better characterize and 
quantify sediment transport on the lower Chetco River. 


For example, we may determine that a discharge of 5,000 cfs is necessary to get substantial 
bedload transport.  By comparing this critical discharge against flow records, we can gain a better 
understanding a) the total number of days that bedload transport likely occurred during a particular 
year; and b) the magnitude of sediment transport and the degree of re-working of the channel bed 
that may have occurred in a particular year.  For example, if the threshold discharge for initiating 
bedload transport is determined to be 5,000 cfs, and if a particular time-period from our aerial 
photo analysis has multiple flow events exceeding 20,000 cfs, we will be able to combine our 
sediment budgets for that period (as determined through the morphology-based approach) with 
calculated rates of sediment flux (as determined from the bedload transport equations) to make 
inferences regarding the degree of re-working and re-mobilization of channel and bar deposits that 
occurred during that time-period.  Such an analysis will allow us to ultimately refine and enhance 
our understanding of sediment fluxes throughout the lower Chetco River and will substantiate the 
sediment budgets determined through both the morphological approach and SIAM.    
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To determine the initiation of bedload transport in a timely and economic manner, we 
propose making two site visits during the winter of 2008-2009 for the purpose of making a 
minimum of one, and possibly two measurements of bedload transport per visit.  The site visits will 
be strategically timed so as to (hopefully) capture the initiation of motion.  However, measuring the 
initiation of bedload transport can be extremely difficult, particularly on a flashy system such as the 
Chetco River which can experience rapid rise and fall of the hydrograph.  To measure bedload 
transport, USGS staff will draw upon both standard techniques (e.g., Edwards and Glysson, 1999) 
that can help define when the bed is mobile.  The USGS field crews in our Medford and Portland 
offices have ample experience collecting and analyzing bedload transport data, and have recently 
been directly involved with extensive bedload sampling efforts on the both the Sandy and 
Deschutes rivers.   
 
Optional Task 5  Install Temperature and Turbidity Probe at USGS Gage at River Mile 10.7 
 In this Task, we will install equipment at the USGS streamflow gage to measure water 
temperature and turbidity.  The equipment will be installed so as to continuously monitor both 
temperature and turbidity and report this data in real-time from the USGS website.  The 
temperature probe can be utilized to monitor daily and seasonal variation in stream temperature, 
which can be utilized by a wide range of water quality and ecology studies.  The temperature data 
can be used to augment existing stream temperature datasets that are currently collected by the 
local watershed council.  The turbidity probe will provide information describing the clarity of the 
water, which can be used as a proxy for suspended sediment concentrations and possibly aid in 
determining onset of bedload transport.  In some instances, relationships can also be developed 
between turbidity and bedload transport, and although such an analysis is beyond the scope of this 
project, acquisition of real-time turbidity data can provide a basis for developing these relationships 
for the Chetco River at a future date. The results from the temperature and turbidity data will be 
presented in the annual USGS data report. 
 


Laboratory Quality Assurance and Error Estimation 
 
We aim to bolster our analyses, and ultimately minimize the uncertainty of our results, by 


applying multi-pronged strategy whereby the results from each individual analysis will serve to 
verify the results from the other components of the study.  In this project, the primary sources of 
uncertainty will arise from our usage of historical datasets that have different levels of resolution.  
For example, we will utilize aerial photographs from several different time periods which will each 
have varying degrees of resolution and may also have shadows obscuring portions of the channel.   
Potential sources of error will primarily arise from our data processing procedures which include 
georectification of aerial photographs and digitization of channel features. To address such issues, 
we will employ standardized methodologies so that a repeatable procedure is employed at each step 
of our analyses, and the digitization and georectification is verified by a reviewer.  To the extent 
feasible, we will document potential sources of uncertainty and error and will seek to quantify their 
impacts of on our results.  At the conclusion of our analyses, we will present a formal error analysis 
as part of the final report.   
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Study Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 


will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing in-stream 
gravel mining issues on the Chetco River.   


Currently, there is uncertainty regarding the role of gravel extraction and other landuses on 
altering channel morphology and floodplain processes on the Chetco River.  However, in order to 
quantify impacts to the channel and its sediment budget from specific anthropogenic influences, we 
must first have a basic understanding of the channel and bar morphology along the Chetco River, as 
well as quantitative and qualitative characterization of the processes and rates of channel evolution.  
Inherent to this basic understanding of channel processes is knowledge of how variations in 
sediment supply and sediment transport capacity influences channel processes.  Once we have 
developed baseline datasets (e.g., historical channel maps, surveys, flow records) from which to 
characterize historical channel processes along the Chetco River, we can begin identifying natural 
and anthropogenic controls on channel change, and systematically assessing the role of these 
impacts in influencing sediment storage throughout the lower Chetco River.  Moreover, findings 
from the Chetco River will likely have relevance to nearby coastal watersheds and will provide a 
platform for developing specialized research strategies to tackle similar issues of sediment storage 
and landuse planning on adjacent basins. 


Finally, this study will result in the creation of numerous datasets which can be utilized for 
a wide range of future studies.  The digital historical maps which form a basis for the morphology-
based approach will be useful to a variety of future studies such as those evaluating historical 
changes in riparian habitat and water quality. Similarly, the SIAM model developed for this study 
can be used a planning tool to not only evaluate alternative gravel extraction scenarios, but it can 
also be used to determine the potential impacts to the sediment budget resulting from changes to the 
discharge regime, channel geometry or sediment supply.   


 


Reports and Products  
Study results will be published in a USGS Scientific Investigation Report (SIR) which will 


be digitally published in Fiscal Year 2009.  The SIR for the Chetco River will include historical 
channel maps (based on GIS layers developed in this study) of historical channel position, 
geomorphic map units and aerial photograph coverages.  The report will include all basic data, in 
tables or appendices of quantitative channel measurements (including both measurements which 
document adjustments to both horizontal and vertical channel position).  The report will include 
analyses of these data, including temporal and spatial trends in channel and floodplain 
characteristics and controlling variables such as gravel extraction volumes and flood volumes peak 
discharge.  The report will describe the sediment budget as determined from the morphology-based 
approach and will present the spatial and temporal trends within the sediment budgets developed 
for different time-periods.  The SIAM model will also be discussed, along with a description of the 
model development and model results.  In describing each of these approaches, we will provide 
detailed explanations of the assumptions applied in each methodology and descriptions of all 
supporting datasets used for each model.  Finally, the bedload transport equations will be described, 
along with descriptions of the underlying data and results gained from application of the equations.  







 12


Within the report, these results from each of our analyses will be used to develop hypotheses 
describing the interaction of sediment load, channel processes and floodplain evolution along the 
lower Chetco River.   By digitally publishing the report, the full report, including all plates and 
tables, will be publically available from the USGS website. 


 
In addition to the SIR, all electronic data (including GIS layers), will be distributed to 


collaborating agencies and institutions, such as the U.S. Army Corps of Engineers, Oregon 
Department of State Lands, USFWS as well as the gravel mining companies and watershed 
councils.  


 


Presentation of Results 
The results from this study will be presented to the Executive Team.  The presentation will 


be scheduled well in advance of the meeting date (e.g., minimum of one month notice for planning 
purposes).  The presentation will include key staff members from the USGS study team and will 
allow ample time for discussion of the study methods and results.   
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Table 1.  Summary of aerial photos available for lower Chetco River.  Data for COE, BLM 
and South Coast Lumber Company photos provided by Janine Castro, USFWS. 


 


Photo Date Source Extent Digital 
format 


GeoRectified Notes 


1939 U.S. Army Corps of 
Engineers 


unknown unknown unknown  


1940 BLM unknown unknown unknown  
1955 BLM unknown unknown unknown  
1976 BLM unknown unknown unknown  
1986 BLM unknown unknown unknown  
1992 BLM unknown unknown unknown  
1997 BLM unknown unknown unknown  
2002 BLM unknown unknown unknown  
1940 South Coast Lumber Co. unknown unknown unknown  
1962 South Coast Lumber Co. unknown unknown unknown  
1972 South Coast Lumber Co. unknown unknown unknown  
1976 South Coast Lumber Co. unknown unknown unknown  
1981 South Coast Lumber Co. unknown unknown unknown  
1985 South Coast Lumber Co. unknown unknown unknown  
1990 South Coast Lumber Co. unknown unknown unknown  
1994 South Coast Lumber Co. unknown unknown unknown  
1998 South Coast Lumber Co. unknown unknown unknown  
2000 South Coast Lumber Co. unknown unknown unknown  
2002 South Coast Lumber Co. unknown unknown unknown  
2004 South Coast Lumber Co. unknown unknown unknown  
2006 South Coast Lumber Co. unknown unknown unknown  
1995 USGS/USFS full study area yes yes Flown 


8/5/1994  & 
5/27/1997  


2000 USGS/USFS full study area yes yes Flown 
July/August 
2000 


2005 NAIP full study area yes yes Flown July 
15-20, 2005 


2008 Watershed Sciences  full study area yes yes Expected 
8/2008 
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Figure 1.  Chetco River study area in southern Oregon.  Study area encompasses the lower, alluvial reaches 
of the Chetco River below the USGS gage located at River Mile 10.7.  Aerial photography is from the 2005 
NAIP digital orthophotos. 


Chetco River Watershed


Study area 


USGS Gage 
River Mile 


10.7







 15


Expenses/Funding 
The budget for this project assumes that a 60-40 match will be applied, wherein the USGS 


will contribute 40% of the project budget through the Federal Matching Funds program.  The 
budget assumes that the project will commence in the summer of 2008 (Fiscal Year 2008) and will 
continue through the spring of 2009 (Fiscal Year 2009).   


 


EXPENSES  FY2008 FY2009 


Salaries, benefits and indirect costs $44,500 $154,755 
Supplies and equipment 1,700 500 
Travel expenses 3,800 0 
Publication expenses 0 10,000 
Total $50,000 $165,255 


 


FUNDING SOURCES FY2008 FY2009 


Cooperators $30,000 $99,155 


USGS, Oregon Water Science Center (Cost-Share 
Funding) 20,000 66,100   


Total $50,000 $165,255 


 


EXPENSES FOR OPTIONAL TASKS FY2008 FY2009 


Direct measurement of bedload transport   
Salaries, benefits and indirect costs $0 $20,620 


Supplies, equipment & travel - 3,140 


Goods and services, other cost centers - 3,600 


Total $0 $27,360 


   


Installation of temperature & turbidity probe   


Salaries, benefits and indirect costs $0 $5,680 


Supplies, equipment and travel - 1,265 


Total $0 $6,945 


 
 
 
 


 
 
 
 


 


FUNDING SOURCES FOR OPTIONAL TASKS FY2008 FY2009 


Direct Measurement of bedload transport   


Cooperators $0 $16,415 


USGS, Oregon Water Science Center (Cost-Share 
Funding) - 10,945   


Total $0 $27,360 


   


Installation of temperature & turbidity probe   
Cooperators $0 $4,170 
USGS, Oregon Water Science Center (Cost-Share 
Funding) -   2,780   


Total $0 $6,950 
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Personnel/Schedule 
The schedule for this project assumes that the project will be initated in the late summer 


(e.g., July or August) of 2008, with field work, data collection and aerial photo processing 
occurring within Fiscal Year 2008.  The remaining tasks, including data analysis and report 
preparation will be completed in Fiscal Year 2009.  This schedule is based upon the assumption 
that key datasets (such as the Chetco River LiDAR) will be available to the project team by 
September 1, 2008.  In order to meet the timelines requested by the Executive Team, fieldwork 
must be completed during the low-water season (e.g., August-September, 2008), so that data 
analysis can begin in earnest by October of 2008. 


 
PERSONNEL                              


(OREGON WATER SCIENCE CENTER) 
FY2008 FY2009 


GS-15 Hydrologist 10 days 32 days 


GS-11 Hydrologist 29 days 127 days 


GS- 5  Hydrologist 25 days 45 days 


 


 


 


 


WORKPLAN SCHEDULE FY2008 FY2009 


Sediment transport studies 


Data acquisition& field work; begin processing aerial photos August-September  
Develop sediment budgets using morphology-based approach & 
SIAM; Apply equations for bedload transport   October-February 


Prepare Scientific Investigation Report (SIR) 


Review literature, prepare background material, write up methods 
and approach, prepare base maps of study area. August-September October-January 


Table data and prepare draft graphics   October-January 
Interpret data and write up results and conclusions  December-January 
Submit draft for colleague review   February 
Submit final draft to USGS publishing center  April 
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SUMMARY 
 

Problem/Background 
The Chetco River in southern Oregon drains a 352 mi2 coastal watershed and provides 

critical habitat for several species of threatened Pacific Salmon.  Although the basin has historically 
supported a wide range of landuses, including logging and in-stream gravel mining, recent concerns 
regarding gravel extraction on fish habitat have highlighted the need for information regarding the 
impact of gravel extraction on channel processes along the Chetco River and other rivers 
throughout Oregon.   
 

An interagency team, chaired by the U.S. Army Corps of Engineers, Portland District and 
the Oregon Department of State Lands, has been convened to address in-stream gravel mining 
issues across the state of Oregon.  Evaluating sediment transport within the Chetco River system 
has been determined to be a critical piece of the overall study.  The Technical Team recommended 
the use of two approaches, specifically the morphological approach and the Sediment Impact 
Analysis Model (SIAM).  These methods were chosen because they have similarities and can be 
run concurrently, which is important given the short timeframe to complete the studies.  This 
proposal presents a multi-pronged strategy for evaluating sediment transport through the 
development of sediment budgets and through the application of bedload transport equations. The 
approach proposed herein is applicable not only to the Chetco River, but is also potentially 
transferable to other river basins in Oregon where there are similar issues of sediment storage and 
landuse planning. 

 

Objectives 
1. Develop a sediment budget for lower 11 miles of the Chetco River which will entail identifying 

and characterizing sources and sinks of bed-material sediment throughout the study area and 
determining bed-material fluxes entering and exiting the lower Chetco River via natural and 
anthropogenic processes.  The sediment budget will be determined through two different 
methods (a morphology-based approach and SIAM) which provides a more robust 
determination of sediment storage trends in the lower Chetco River.   

 
2. Independently verify the sediment budgets determined in Objective 1 by applying bedload 

transport equations to evaluate sediment flux on the basis of flow records, channel hydraulics 
and sediment characteristics.  The bedload equations will be applied at the USGS gage located 
at River Mile 10.7 on the Chetco River. 

Approach 
 
Objective 1 will be achieved by determining sediment budgets using two separate 

methodologies, a morphology-based approach and the Sediment Impact Analysis Model (SIAM).  
In addition to producing a sediment budget (Objective 1), the morphology-based approach will also 
involve a series of sub-tasks, several of which will yield products that will also be useful for long-
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term monitoring as well as quantifying historical channel change and linking historical channel 
change with a variety of natural and anthropogenic controls on channel change.   

 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 

budgets determined using the morphology-based approach and SIAM.   
 

Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 

will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing and permitting 
in-stream gravel mining issues on the Chetco River.   
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FULL PROPOSAL 

 

Evaluating sediment transport and gravel storage in the 
Lower Chetco River, Oregon 
 

Problem/Background 
The Chetco River is like many western U.S. rivers where issues of fish habitat, water 

quality, climate change and changing land use values have set in motion new efforts to manage 
rivers and floodplains for multiple resource values.   

The Chetco River, drains a 342 mi2 coastal watershed in southern Oregon and historically 
provided important spawning and rearing habitat for two species of Pacific Salmon: coho salmon 
(Oncorhyncus kisutch) and Chinook salmon (O. tshawytscha).  Southern Oregon/Northern 
California (SONC) coho salmon are listed as threatened under the Endangered Species Act and 
SONC critical habitat includes one of the gravel mining sites presently operating on the lower 
Chetco River.  Additionally, stream temperature in the lower Chetco River does not meet Oregon 
water quality standards.  Like other southern Oregon coastal streams, the lower 20 miles of the 
Chetco River is an alluvial reach characterized by extensive gravel bars (Figure 1).  Some of these 
bars, particularly in the lower 11 miles of the river, have been utilized for in-stream gravel 
extraction since the early 20th century.  Until recently, gravel extraction on the Chetco River and 
other southern Oregon coastal streams was primarily regulated by the Oregon Department of State 
Lands and Curry County, but in 2006 the U.S. Army Corps of Engineers, Portland District 
determined that gravel mining may also fall under jurisdiction of the Corps, because mining 
activities may result in the discharge of dredged material (hence requiring a Corps issued 404 
permit).   

These factors have motivated an interagency team, chaired by the U.S. Army Corps of 
Engineers, Portland District and the Oregon Department of State Lands to address in-stream gravel 
mining across the State of Oregon.  This larger team is further divided into an Executive Team, 
made up of management level representatives, and a Technical Team, made up of technical level 
staff.  The first river system to be addressed is the Chetco River near Brookings, Curry County, 
Oregon.  A determination must be made by June 2009 to develop the permitting conditions 
necessary for continued gravel extraction.  Evaluating sediment transport within the Chetco River 
system has been determined to be a critical piece of the overall study and will provide a scientific 
basis from which the permitting agencies can evaluate gravel mining activities.   
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Objectives  
 

The overall goal of the project is to provide an understanding of sediment transport in the 
Chetco River, with a primary goal of developing a sediment budget for the lower Chetco River.  
Because the bed substrate of the lower Chetco River is dominated by gravel and cobble sized clasts, 
and because this bed material composes the predominant size range utilized by the gravel mining 
companies, this project will focus on understanding the bedload component of the sediment budget.  
This project will also provide information on how the Chetco River channel, floodplain and related 
water features interact, and how changes in these features relate to landuse practices such as 
channel stabilization and gravel extraction.  This broad understanding will be accomplished 
through the following objectives:   

 
1. Develop a sediment budget for lower 11 miles of the Chetco River. This will entail identifying 

and characterizing sources and sinks of sediment throughout the study area and determining 
sediment flux entering and exiting the lower Chetco River via natural and anthropogenic 
processes.  The sediment budget will be determined through two different methods (a 
morpholology-based approach and the Sediment Impact Assessment Method) which will 
provide a more robust determination of sediment storage trends in the lower Chetco River. 

 
2. Independently verify the sediment budgets determined in Objective 1 by applying empirical 

bedload transport equations to evaluate sediment flux on the basis of flow records, channel 
hydraulics and sediment characteristics.  The bedload equations will be applied for flow 
conditions measured at the USGS gage located at River Mile 10.7 on the Chetco River. 

 
 

Approach  
This project will consist of a series related but specific tasks aimed at the understanding the 
sediment budget of the Chetco River and the relationships between sediment storage, channel 
morphology floodplain processes and landuse practices.  In addition, several optional tasks are 
presented which will provide critical data to support the project objectives. 

 
Objectives 1 will be achieved by determining sediment budgets using two separate methodologies 
as outlined in Tasks 1 and 2.  In addition to producing a sediment budget (Objective 1), Task 1 will 
also involve a series of sub-tasks, which will support a more comprehensive understanding of 
channel and floodplain processes along the lower Chetco River. 
 
Task 1:  Develop sediment budget for the Lower Chetco River using a morphology-based approach 
 

In this task, sediment budget will be developed for the lower 11 miles of the Chetco River 
using a morphology-based approach.  This approach will not only provide a means of quantifying 
sediment fluxes throughout the lower Chetco River, but it will also provide a geomorphic 
framework for understanding temporal and spatial changes in channel morphology over the past 70 
years and will thus offer insight into the role of gravel movement and removal on channel evolution 
and floodplain processes. 
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The morphology-based sediment budgets are estimated with repeat (historic) topographic 
surveys and areal photo analyses documenting volumetric changes of bed and bar sediment (e.g., 
Ham and Church, 2000).  As such, this task will rely heavily upon historic datasets and will involve 
developing sediment budgets from historical data for several different time periods in order to track 
temporal changes in sediment storage.  In order to calculate volumetric fluxes of sediment, we will 
develop GIS maps of the channel and related features such as gravel bars, secondary channels and 
floodplain for several different time periods.  Comparing GIS maps between two time periods will 
allow us to compute the area eroded or deposited within a particular reach.   These planview (e.g., 
2D) representations of channel and active floodplain will be paired with historic survey data and 
recent field measurements in order to estimate the depth of the mobile sediment layer for each time 
period, and hence provide a means of computing the volumetric sediment flux for each time period 
(Martin and Church, 1995; McLean and Church, 1999; Ham and Church, 2000; Gaueman et al., 
2003).   
 

We will aim to develop sediment budgets for a minimum of four key points in time utilizing 
historical and modern channel maps (see Table 1 for information on map sources). 
  

• 1930’s-1940’s:  The Army Corps of Engineers aerial photographs from 1939 represents the 
earliest known aerial photographs for the Chetco River.  There was also bathymetric 
mapping conducted for the lower Chetco River as part of the 1939 mapping effort which 
will be used to compare long-term changes in sediment storage at the mouth of the Chetco 
River.  Aerial photographs from 1940 flown by the BLM and South Coast Lumber 
Company will be reviewed and potentially utilized in order to obtain a sediment budget for 
this period.  Although gravel extraction did occur prior to the 1930’s, extraction practices 
during this period are not well documented and it is presumed that extraction during this 
period was less than occurred in subsequent decades.  

• 1960’s-1970’s: This period captures the 1964 flood, which was the largest flood of record, 
triggering channel changes on the Chetco River and other rivers throughout the Pacific 
Northwest.  The 1960’s-1970’s also represents a period of increased gravel extraction which 
was used to supply the construction of Highway 101.  Aerial photographs are available from 
the BLM and South Coast Lumber Company for this period, from which we will select a 
pair of photos that bracket the 1964 flood while also providing representative coverage and 
resolution to support our mapping endeavors. 

• Present (1990’s-2000’s):   This most recent period provides multiple high-resolution aerial 
photo datasets and well documented gravel extraction practices.  By developing several 
sediment budgets for shorter time intervals within this period, we aim to characterize the 
variability in sediment flux occurring on the modern Chetco River under the influence of 
modern landuse and recent climatic patterns.  We plan to use the high resolution, digital 
orthophotographs from 1995, 2000, 2005 and 2008 (see Table 1 for data sources) which will 
provide three sets of data from which to compute changes in sediment storage along the 
lower Chetco River.  The aerial photo mapping will be paired with survey data provided by 
the gravel operators, field measurements conducted during the summer of 2008 and LiDAR 
data (to be flown in 2008) to estimate the volumetric sediment flux and three-dimensional 
changes in channel geometry for each of the three time-periods 1995-2000, 2000-2005 and 
2005-2008.   

 
 

3/7/2011 Public Notice - Additional Team Documents 000449



 6

Development of sediment budgets using a morphology-based approach involves a number 
of sub-tasks, several of which will yield useful products helpful for understanding historical 
channel change relative to a variety of landuse practices that may have impacted the channel (e.g., 
gravel extraction, construction of revetments etc).  Task 1 Sub-Tasks include: 

 
Task 1.a:  Development of historical channel maps 

In order to create sediment budgets for several different time periods, we will create digital 
channel maps from a minimum of six different time periods spanning the interval 1939-2008.   The 
set of six channel maps will be used to calculate sediment budgets from four different time 
intervals.   We will aim to create a set of four digital maps from the period (1990-2008) in order to 
develop three sediment budgets representing recent landuse patterns and hydrology.  We will also 
aim to create two additional channel maps from historical aerial photos for use in developing a 
fourth sediment budget from the early-mid 20th century.  Although we will aim to create six digital 
channel maps, the exact number of channel maps created, and sediment budgets developed using 
the morphological approach, will be determined once all datasets have been reviewed for data 
quality and coverage.    

 
The digital channel maps will be created by first scanning the historical aerial photos into a 

digital format (e.g., TIFF format), and then georectifying the images using standard techniques 
(e.g., ERDAS Imagine ® and ESRI ArcMap®).  Once the images are georectified, we will digitize 
key fluvial features for the entire study area for each time period.  Digitizing units will be explicitly 
defined and the digitizing line work will be proof-read by a second experienced team member.  For 
this project, we will digitize the following kinds of units: 

 
• Active channel boundary (left and right banks): This includes the wetted 

(low flow) channel plus dry but vegetated bars and other surfaces.  It 
represents approximately the bankfull channel (Rapp and Abbe, 2003). 

• Channel bars and islands: this includes all bars and islands, vegetated and 
bare that lay within the active channel. 

• Other water features on the floodplain: this includes springs, ponds and 
secondary channels. 

• In-stream structures:  this includes revetments, bridges and other structures 
located within, or adjacent to, the active channel boundary. 

• Land-use practices:  Where we can reasonably identify gravel extraction and 
other in-stream landuse practices from the aerial photos, we will include such 
features in our digitization. 

 
Task 1.b:  Determine planimetric changes in channel and bar geometry over time  
 

In this task, we will calculate planimetric (e.g., 2D) changes in channel morphology by 
overlaying the historical channel maps created in Task 1.a (e.g., O’Connor and others, 2003b; Rapp 
and Abbe, 2003, Wallick and others, 2007).  For each time-period, we will calculate rates of bank 
erosion and deposition, as well as aerial changes in bar and island morphology.  Our analysis will 
be completed using standard methodologies in ESRI ARCMap®. 

 
Although quantification of planimetric changes in channel morphology is a key component 

to determining the sediment budget using the morphology-based approach, these analyses also 
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provide a basis for quantitative analysis of channel migration and their spatial and temporal 
variation (e.g., O’Connor and others, 2003b).  While a detailed analysis of channel migration is 
beyond the scope of this project, the channel maps and the quantification of planimetric change will 
allow us to identify key channel and floodplain formation processes and may also allow us to make 
generalized statements regarding historical changes to these processes.  More importantly, the 
channel maps provide a platform for future studies that seek to establish linkages between spatial 
and temporal patterns of channel change and controlling factors such as flood discharge, landuse 
practices and valley geomorphology. 

 
 
Task 1.c:  Determine depth of the mobile bed layer 
  

While planimetric changes in channel features can be measured from aerial photographs, 
the depth of sediment stored in these eroded (or deposited) features, must be measured in the field or 
determined from historical survey data.  In this task, we will determine the reach-average depth of 
the mobile bed layer through a combination of field measurements, analysis of historical surveys 
and by reviewing previous reports documenting vertical changes in the bed profile of the lower 
Chetco River. 

During the summer of 2008, we plan to measure the height of channel banks, gravel bars 
and islands in order to determine the difference in elevation between these surfaces and the bottom 
of the channel thalweg.  By measuring multiple surfaces along the entire study area, we hope to 
characterize the spatial variability in bank and bar height in order to determine reach-average values 
for each of the key types of features present.  Although the precise methodology for determining 
bank and bar heights will be determined during an initial reconnaissance visit and will depend upon 
flow conditions, site access and other variables, we anticipate that the measurements will be made 
by surveying cross-sections across key channel/bar features and the adjacent channel.  The LiDAR 
survey (expected to be flown in the summer of 2008) will complement our field reconnaissance by 
providing a mechanism for rapidly and remotely measuring bank and bar heights above the water 
surface.  Such measurements can be combined with field measurements characterizing the bank/bar 
height below the water surface, to provide a more comprehensive dataset of bank and bar heights.   

Finally, we will augment our bank and bar height dataset by reviewing gage data and 
channel measurements as collected by the USGS for the stream flow gage at River Mile 10.7.  
Beginning in 1969, there have been repeat cross-section surveys at this location, which will provide 
an indication of the magnitude of vertical bed changes at the upstream end of our study reach. 

 
Task 1.d:  Determine sediment budget for lower Chetco River 

Here, we will quantify changes in sediment storage, identify sources and sinks of sediment 
and calculate the sediment budget for the lower Chetco River.  We anticipate developing sediment 
budgets for a minimum of four different time periods, including three sediment budgets spanning 
the relatively short time intervals from the period 1990-2008 for which there are high resolution, 
digital orthophotos available (Table 1).  We will also aim to develop at least one sediment budget 
from a historical time period utilizing historical aerial photographs and survey data.  However, the 
actual number of sediment budgets that we are able to develop will depend upon data quality and 
coverage.   Our analysis will draw upon the systematic measurements of channel change completed 
in Tasks 1.a-1.c to compute reach-average trends in sediment flux over time (e.g., McLean and 
Church, 1999; Ham and Church, 2000).  We will calculate volumetric changes in bed-material 
storage as the product of planimetric change (as computed in Task 1.b) and the average depth of the 
mobile bed layer (as determined in Task 1.c).   
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In determining the sediment budget, we aim to examine a variety of natural and 
anthropogenic influences that may have impacted sediment storage in the lower Chetco River over 
the past 70 years.  In particular, we will rely upon the aerial photos, survey data and previous 
reports to identify both discrete sources/sinks of sediment (e.g., tributary influences, instream 
gravel mining, dredging in the Chetco River Estuary), as well as diffuse sources/sinks of sediment 
(e.g., factors that influence longer reaches such as channel erosion).  We also aim to determine the 
flux of sediment entering and exiting the lower Chetco River (e.g., net influx of sediment entering 
the lower Chetco River from the upper watershed, net efflux of sediment from lower reach into the 
estuary). 

 
Task 2:  Development of sediment budget using the Sediment Impact Assessment Model (SIAM) 
  
 In this task, we will develop a sediment budget for the lower Chetco River using the SIAM 
method.  SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment 
management activities and determine trends in sedimentation.  The tool has been incorporated in 
the latest version of the U.S. Army Corps of Engineers HEC-RAS model (vsn. 4.0) as a design 
module.  The SIAM model is similar to a simplified 1D hydraulic model whereby the channel is 
represented by a series of geomorphically similar reaches (e.g., the channel centerline is divided 
into several reaches on the basis of planform and physiography).  We will then define local 
sediment sources/sinks (e.g., tributary inputs, landuse practices) as well as the upstream and 
downstream boundary conditions.  The hydraulics and bed sediment characteristics of each reach 
will be characterized using a representative data determined from field surveys and hydraulic 
analyses.  Much of the information needed for the SIAM model (e.g., boundary conditions, 
sediment inputs from tributaries) will be determined during Task 1.  The sediment budget will be 
developed by annualizing flow and sediment data for a representative time period (typically several 
decades), which will provide sediment fluxes for an “average” year, rather than for a specific year.  
The product for Task 2 will be a sediment budget for each of the reaches defined in the lower 
Chetco River. 
 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 
budgets determined in Tasks 1 and 2.  The methodology for applying the equations is described in 
Task 3.  
 
Task 3  Independent bedload transport equations to verify sediment budgets 
 
 In this task, we will apply empirical to semi-empirical bedload transport formulae to 
estimate bedload transport.  Bedload transport equations are widely applied due to their relative 
ease of use in comparison with other methodologies (e.g., direct measurement) for estimating 
sediment transport (e.g., Gomez and Church, 1989; Wilcock, 2001)   The formulae are typically 
based upon the assumption that upstream supply is unlimited, hence the bedload transport is limited 
solely by flow conditions.  However, several recent applications have been developed which partly 
account for the supply limitation by considering the bed-material particles size distributions.  We 
will draw upon recent applications of this approach including work by Ned Andrews (USGS) for 
several coastal California streams (Andrews, 2007; Andrews, 2008 in prep) and work by J. Barry 
for several Idaho gravel-bed streams (Barry et al., 2004).  Because this approach requires 
streamflow information, we will apply the bedload transport equations at the site of the USGS gage 
at mile 10.7 of the Chetco River.  This approach requires field measurements to characterize 
particle size distribution and local flow conditions which will be conducted during the summer of 
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2008, and will also draw upon the GIS analyses and channel metrics completed in Task 1.   We will 
evaluate several different bedload transport formulas and will select a minimum of two equations 
for use on the lower Chetco River.  Our selection will be made by evaluating several equations and 
selecting equations that are suitable for the Chetco River (in terms of its hydraulic, sedimentologic 
and geomorphic characteristics) and have data requirements that can be satisfied through existing 
datasets, proposed surveys and the fieldwork proposed for the summer of 2008.   

By applying the bedload transport equations, we aim to independently verify the sediment 
fluxes determined through the morphology-based approach and the SIAM model (e.g., Martin and 
Ham, 2005).  Bedload transport equations typically provide an indication of sediment flux for a 
particular discharge, whereas sediment budgets estimated from the morphology-based approach 
and SIAM provide average annual sediment fluxes.   

We will use instantaneous measurements of discharge as collected at the USGS gaging 
station at 15-minute intervals in order to estimate sediment fluxes over the course of actual 
hydrographs.  Because the Chetco River typically experiences very rapid rise and fall of peak 
flows, the 15-minute data will allow for greater resolution of the hydrograph than might be gained 
by using daily average values which would tend to reduce the peak discharges that are likely 
responsible for transporting a majority of the bed material.  The 15-minute data is available from 
1988 to present, which corresponds with our goal of creating three sediment budgets using the 
morphology-based approach for the period 1990-2008.  By using the bedload formulas to calculate 
sediment flux over the same periods for which we are developing the sediment budgets, we aim to 
develop directly comparable estimates of volumetric sediment flux for the lower Chetco River. 
 
Objectives 1 and 2 will be supported through the following optional tasks, which while not 
required, will provide critical data that will substantiate our findings from Tasks 1-3. 
 
Optional Task 4  Conduct Bedload Measurements to Determine Initiation of Bedload Transport 
 
 In this Task, we will take direct measurements of bedload transport from the bridge located 
at River Mile 10.7 on the lower Chetco River near the USGS streamflow gage.  The goal of the 
bedload sampling is to determine the discharge at which bedload transport is initiated, as this 
information will help us refine our estimates of sediment flux as calculated from the bedload 
transport equations (e.g., Task 3), as well the sediment budgets determined in Tasks 1 and 2.  
Furthermore, when combined with the other analyses and data collection proposed for this project, 
the bedload measurements provide critical information that helps us to better characterize and 
quantify sediment transport on the lower Chetco River. 

For example, we may determine that a discharge of 5,000 cfs is necessary to get substantial 
bedload transport.  By comparing this critical discharge against flow records, we can gain a better 
understanding a) the total number of days that bedload transport likely occurred during a particular 
year; and b) the magnitude of sediment transport and the degree of re-working of the channel bed 
that may have occurred in a particular year.  For example, if the threshold discharge for initiating 
bedload transport is determined to be 5,000 cfs, and if a particular time-period from our aerial 
photo analysis has multiple flow events exceeding 20,000 cfs, we will be able to combine our 
sediment budgets for that period (as determined through the morphology-based approach) with 
calculated rates of sediment flux (as determined from the bedload transport equations) to make 
inferences regarding the degree of re-working and re-mobilization of channel and bar deposits that 
occurred during that time-period.  Such an analysis will allow us to ultimately refine and enhance 
our understanding of sediment fluxes throughout the lower Chetco River and will substantiate the 
sediment budgets determined through both the morphological approach and SIAM.    
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To determine the initiation of bedload transport in a timely and economic manner, we 
propose making two site visits during the winter of 2008-2009 for the purpose of making a 
minimum of one, and possibly two measurements of bedload transport per visit.  The site visits will 
be strategically timed so as to (hopefully) capture the initiation of motion.  However, measuring the 
initiation of bedload transport can be extremely difficult, particularly on a flashy system such as the 
Chetco River which can experience rapid rise and fall of the hydrograph.  To measure bedload 
transport, USGS staff will draw upon both standard techniques (e.g., Edwards and Glysson, 1999) 
that can help define when the bed is mobile.  The USGS field crews in our Medford and Portland 
offices have ample experience collecting and analyzing bedload transport data, and have recently 
been directly involved with extensive bedload sampling efforts on the both the Sandy and 
Deschutes rivers.   
 
Optional Task 5  Install Temperature and Turbidity Probe at USGS Gage at River Mile 10.7 
 In this Task, we will install equipment at the USGS streamflow gage to measure water 
temperature and turbidity.  The equipment will be installed so as to continuously monitor both 
temperature and turbidity and report this data in real-time from the USGS website.  The 
temperature probe can be utilized to monitor daily and seasonal variation in stream temperature, 
which can be utilized by a wide range of water quality and ecology studies.  The temperature data 
can be used to augment existing stream temperature datasets that are currently collected by the 
local watershed council.  The turbidity probe will provide information describing the clarity of the 
water, which can be used as a proxy for suspended sediment concentrations and possibly aid in 
determining onset of bedload transport.  In some instances, relationships can also be developed 
between turbidity and bedload transport, and although such an analysis is beyond the scope of this 
project, acquisition of real-time turbidity data can provide a basis for developing these relationships 
for the Chetco River at a future date. The results from the temperature and turbidity data will be 
presented in the annual USGS data report. 
 

Laboratory Quality Assurance and Error Estimation 
 
We aim to bolster our analyses, and ultimately minimize the uncertainty of our results, by 

applying multi-pronged strategy whereby the results from each individual analysis will serve to 
verify the results from the other components of the study.  In this project, the primary sources of 
uncertainty will arise from our usage of historical datasets that have different levels of resolution.  
For example, we will utilize aerial photographs from several different time periods which will each 
have varying degrees of resolution and may also have shadows obscuring portions of the channel.   
Potential sources of error will primarily arise from our data processing procedures which include 
georectification of aerial photographs and digitization of channel features. To address such issues, 
we will employ standardized methodologies so that a repeatable procedure is employed at each step 
of our analyses, and the digitization and georectification is verified by a reviewer.  To the extent 
feasible, we will document potential sources of uncertainty and error and will seek to quantify their 
impacts of on our results.  At the conclusion of our analyses, we will present a formal error analysis 
as part of the final report.   
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Study Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 

will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing in-stream 
gravel mining issues on the Chetco River.   

Currently, there is uncertainty regarding the role of gravel extraction and other landuses on 
altering channel morphology and floodplain processes on the Chetco River.  However, in order to 
quantify impacts to the channel and its sediment budget from specific anthropogenic influences, we 
must first have a basic understanding of the channel and bar morphology along the Chetco River, as 
well as quantitative and qualitative characterization of the processes and rates of channel evolution.  
Inherent to this basic understanding of channel processes is knowledge of how variations in 
sediment supply and sediment transport capacity influences channel processes.  Once we have 
developed baseline datasets (e.g., historical channel maps, surveys, flow records) from which to 
characterize historical channel processes along the Chetco River, we can begin identifying natural 
and anthropogenic controls on channel change, and systematically assessing the role of these 
impacts in influencing sediment storage throughout the lower Chetco River.  Moreover, findings 
from the Chetco River will likely have relevance to nearby coastal watersheds and will provide a 
platform for developing specialized research strategies to tackle similar issues of sediment storage 
and landuse planning on adjacent basins. 

Finally, this study will result in the creation of numerous datasets which can be utilized for 
a wide range of future studies.  The digital historical maps which form a basis for the morphology-
based approach will be useful to a variety of future studies such as those evaluating historical 
changes in riparian habitat and water quality. Similarly, the SIAM model developed for this study 
can be used a planning tool to not only evaluate alternative gravel extraction scenarios, but it can 
also be used to determine the potential impacts to the sediment budget resulting from changes to the 
discharge regime, channel geometry or sediment supply.   

 

Reports and Products  
Study results will be published in a USGS Scientific Investigation Report (SIR) which will 

be digitally published in Fiscal Year 2009.  The SIR for the Chetco River will include historical 
channel maps (based on GIS layers developed in this study) of historical channel position, 
geomorphic map units and aerial photograph coverages.  The report will include all basic data, in 
tables or appendices of quantitative channel measurements (including both measurements which 
document adjustments to both horizontal and vertical channel position).  The report will include 
analyses of these data, including temporal and spatial trends in channel and floodplain 
characteristics and controlling variables such as gravel extraction volumes and flood volumes peak 
discharge.  The report will describe the sediment budget as determined from the morphology-based 
approach and will present the spatial and temporal trends within the sediment budgets developed 
for different time-periods.  The SIAM model will also be discussed, along with a description of the 
model development and model results.  In describing each of these approaches, we will provide 
detailed explanations of the assumptions applied in each methodology and descriptions of all 
supporting datasets used for each model.  Finally, the bedload transport equations will be described, 
along with descriptions of the underlying data and results gained from application of the equations.  
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Within the report, these results from each of our analyses will be used to develop hypotheses 
describing the interaction of sediment load, channel processes and floodplain evolution along the 
lower Chetco River.   By digitally publishing the report, the full report, including all plates and 
tables, will be publically available from the USGS website. 

 
In addition to the SIR, all electronic data (including GIS layers), will be distributed to 

collaborating agencies and institutions, such as the U.S. Army Corps of Engineers, Oregon 
Department of State Lands, USFWS as well as the gravel mining companies and watershed 
councils.  

 

Presentation of Results 
The results from this study will be presented to the Executive Team.  The presentation will 

be scheduled well in advance of the meeting date (e.g., minimum of one month notice for planning 
purposes).  The presentation will include key staff members from the USGS study team and will 
allow ample time for discussion of the study methods and results.   

 

3/7/2011 Public Notice - Additional Team Documents 000456



 13

 
 
 

 
 

Table 1.  Summary of aerial photos available for lower Chetco River.  Data for COE, BLM 
and South Coast Lumber Company photos provided by Janine Castro, USFWS. 

 

Photo Date Source Extent Digital 
format 

GeoRectified Notes 

1939 U.S. Army Corps of 
Engineers 

unknown unknown unknown  

1940 BLM unknown unknown unknown  
1955 BLM unknown unknown unknown  
1976 BLM unknown unknown unknown  
1986 BLM unknown unknown unknown  
1992 BLM unknown unknown unknown  
1997 BLM unknown unknown unknown  
2002 BLM unknown unknown unknown  
1940 South Coast Lumber Co. unknown unknown unknown  
1962 South Coast Lumber Co. unknown unknown unknown  
1972 South Coast Lumber Co. unknown unknown unknown  
1976 South Coast Lumber Co. unknown unknown unknown  
1981 South Coast Lumber Co. unknown unknown unknown  
1985 South Coast Lumber Co. unknown unknown unknown  
1990 South Coast Lumber Co. unknown unknown unknown  
1994 South Coast Lumber Co. unknown unknown unknown  
1998 South Coast Lumber Co. unknown unknown unknown  
2000 South Coast Lumber Co. unknown unknown unknown  
2002 South Coast Lumber Co. unknown unknown unknown  
2004 South Coast Lumber Co. unknown unknown unknown  
2006 South Coast Lumber Co. unknown unknown unknown  
1995 USGS/USFS full study area yes yes Flown 

8/5/1994  & 
5/27/1997  

2000 USGS/USFS full study area yes yes Flown 
July/August 
2000 

2005 NAIP full study area yes yes Flown July 
15-20, 2005 

2008 Watershed Sciences  full study area yes yes Expected 
8/2008 
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Figure 1.  Chetco River study area in southern Oregon.  Study area encompasses the lower, alluvial reaches 
of the Chetco River below the USGS gage located at River Mile 10.7.  Aerial photography is from the 2005 
NAIP digital orthophotos. 

Chetco River Watershed

Study area 

USGS Gage 
River Mile 

10.7
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Expenses/Funding 
The budget for this project assumes that a 60-40 match will be applied, wherein the USGS 

will contribute 40% of the project budget through the Federal Matching Funds program.  The 
budget assumes that the project will commence in the summer of 2008 (Fiscal Year 2008) and will 
continue through the spring of 2009 (Fiscal Year 2009).   

 

EXPENSES  FY2008 FY2009 

Salaries, benefits and indirect costs $44,500 $154,755 
Supplies and equipment 1,700 500 
Travel expenses 3,800 0 
Publication expenses 0 10,000 
Total $50,000 $165,255 

 

FUNDING SOURCES FY2008 FY2009 

Cooperators $30,000 $99,155 

USGS, Oregon Water Science Center (Cost-Share 
Funding) 20,000 66,100   

Total $50,000 $165,255 

 

EXPENSES FOR OPTIONAL TASKS FY2008 FY2009 

Direct measurement of bedload transport   
Salaries, benefits and indirect costs $0 $20,620 

Supplies, equipment & travel - 3,140 

Goods and services, other cost centers - 3,600 

Total $0 $27,360 

   

Installation of temperature & turbidity probe   

Salaries, benefits and indirect costs $0 $5,680 

Supplies, equipment and travel - 1,265 

Total $0 $6,945 

 
 
 
 

 
 
 
 

 

FUNDING SOURCES FOR OPTIONAL TASKS FY2008 FY2009 

Direct Measurement of bedload transport   

Cooperators $0 $16,415 

USGS, Oregon Water Science Center (Cost-Share 
Funding) - 10,945   

Total $0 $27,360 

   

Installation of temperature & turbidity probe   
Cooperators $0 $4,170 
USGS, Oregon Water Science Center (Cost-Share 
Funding) -   2,780   

Total $0 $6,950 
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Personnel/Schedule 
The schedule for this project assumes that the project will be initated in the late summer 

(e.g., July or August) of 2008, with field work, data collection and aerial photo processing 
occurring within Fiscal Year 2008.  The remaining tasks, including data analysis and report 
preparation will be completed in Fiscal Year 2009.  This schedule is based upon the assumption 
that key datasets (such as the Chetco River LiDAR) will be available to the project team by 
September 1, 2008.  In order to meet the timelines requested by the Executive Team, fieldwork 
must be completed during the low-water season (e.g., August-September, 2008), so that data 
analysis can begin in earnest by October of 2008. 

 
PERSONNEL                              

(OREGON WATER SCIENCE CENTER) 
FY2008 FY2009 

GS-15 Hydrologist 10 days 32 days 

GS-11 Hydrologist 29 days 127 days 

GS- 5  Hydrologist 25 days 45 days 

 

 

 

 

WORKPLAN SCHEDULE FY2008 FY2009 

Sediment transport studies 

Data acquisition& field work; begin processing aerial photos August-September  
Develop sediment budgets using morphology-based approach & 
SIAM; Apply equations for bedload transport   October-February 

Prepare Scientific Investigation Report (SIR) 

Review literature, prepare background material, write up methods 
and approach, prepare base maps of study area. August-September October-January 

Table data and prepare draft graphics   October-January 
Interpret data and write up results and conclusions  December-January 
Submit draft for colleague review   February 
Submit final draft to USGS publishing center  April 
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From: David Pratt
To: Bill Yocum; MOYNAHAN Kevin; BAILEY Bob; CHARLAND Jay; Craig Tuss; Joe_Zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; Kim Kratz; Evans, Lawrence C NWP; lori warner-dickason;
marcella lafayette; szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; tedf@hughes.net; Terri Moffett; Karmen; Molly (Wyden) McCarthy;
West, Valerie (Gordon Smith)

Subject: RE: Chetco Sustainibility
Date: Wednesday, June 04, 2008 10:19:10 AM

        Bill:
        
        Sorry, I don't have sufficient information to comment.  However, your proposal is worth discussing.
        
        Dave Pratt
        
        
________________________________

        From: Bill Yocum [mailto:byocum@hughes.net]
        Sent: Wednesday, June 04, 2008 10:37 AM
        To: MOYNAHAN Kevin; BAILEY Bob; CHARLAND Jay; Craig Tuss; David Pratt; Joe_Zisa@fws.gov;
GERMOND Jon P; joy@umpquasand.com; judy.l.linton@usace.army.mil; Kim Kratz;
Lawrence.C.Evans@nwp01.usace.army.mil; lori warner-dickason; marcella lafayette;
szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; tedf@hughes.net; Terri Moffett; Karmen; Molly (Wyden)
McCarthy; West, Valerie (Gordon Smith)
        Subject: Chetco Sustainibility
       
       
        I have attached a short document that summarizes some concerns that Freeman Rock has dealing
with the new removal requirements from the Corps, NMFS, and DEQ.
        
        While we support the General Permit that the Executive Team is working on and the Phase II
study that the Technical Team is developing we still have on-the-ground requirements that we feel are
not meeting sustainability objectives for the Chetco River and our Society.  Please review the attached
document and give us some feedback.  Thanks.
        
        Bill Yocum
        Freeman Rock Inc.
        541-469-2444

        --
        This message has been scanned for viruses and
        dangerous content by MailScanner <http://www.mailscanner.info/> , and is
        believed to be clean.
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From: Bill Yocum
To: Linton, Judy L NWP; Alex Cyril; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen Hess; Janine

Castro; Jay Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert Elayer; Todd
Confer; Yvonne Vallette

Subject: Chetco River Concerns
Date: Wednesday, June 04, 2008 9:25:55 AM
Attachments: Chetco Sustainability.doc

I have attached a short document that summerizes some concerns that Freeman Rock has dealing with
the new removal requirements from the Corps, NMFS, and DEQ.

While we support the Phase II study that the Technical Team is working on we still have on-the-ground
requirements that we feel are not meeting substainability objectives for the Chetco River and our
Society.  Please review the attached document and give us some feedback.  Thanks.

Bill Yocum
Freeman Rock Inc.
541-469-2444
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Sustainability:  The Chetco Environment and our Society


The Chetco River is a very unique high-energy river that is 55 miles long with a vertical drop of almost one mile.  This steep gradient produces a surplus of sand and gravel and produces one of the smallest estuaries along the Pacific coastline.  The Chetco has very healthy runs of fall Chinook Salmon and winter Steelhead.


Freeman Rock Inc. and the Port of Brookings Harbor is very concerned with the current management of the Chetco River based on the recent addition of federal input and requirements from the National Marine Fisheries Services (NMFS), Oregon Department of Environmental Quality, and the Corps of Army Engineers (Corps). The two-year removal permit that the Corps issued to Freeman Rock and Tidewater Contractors for the 2007 and 2008 is based on retaining bar form as outlined in the March 1, 2006 document titled SEDIMENT REMOVAL FROM ACTIVE STREAM CHANNELS IN OREGON: Consideration for Federal Agencies for the Evaluation of Sediment Removal Actions from Oregon Streams.  This document states, “This approach appears to have been working well at a few sites in California; however, since it is a relatively new approach, it has not been rigorously evaluated for effectiveness of the long-term.  Application of this method should be considered experimental, and should be accompanied by a robust monitoring effort.”


Past aggregate removal management (pre 2007) on the Chetco was operationally designed by Oregon Department of State Lands, Oregon Department of Fish and Wildlife and Freeman Rock to be sustainable for the Chetco environment and our society.  Freeman Rock operations have evolved along with the Chetco River for over 40 continuous years.  Past removal operations with local state experts consisted of bar scalping relatively level sloping upstream staying one foot above summer low water elevations.  This operation maximized the overall footprint of the operation conforming to permit conditions.  Each year following winter flows the Chetco River through the Freeman bar reach was a series of braided channels.  This resulted in some temporary low water culvert crossings to maintain fish passage during removal operations.  Operations were modified first to include increased upstream buffers and sidesloping the removal area gently towards the low water channel.  This increase in buffers and sloping the removal area aided in maintaining flows within the low water channel and essentially alleviated fish stranding concerns in the event of freshets.   This modification also reduced the overall footprint of the removal area.  Navigational issues raised by guides and river users prompted further site evaluations and trenching the removal areas with an excavator which further reduced the footprint and resulted in one main low water channel.  With the recent federal input in the Chetco gravel removal techniques this balance is being disrupted.  The results are expected to create significant negative effects to the Chetco River environment by moving more gravel into the estuary to be dredged and dumped in the ocean while increasing the flooding potential to “Tide Rock Meadow”.  The economic effects to the coastal communities of southern Oregon and northern California will also be affected by a loss of commercial sand, gravel, asphalt, and concrete for maintenance and construction of private and public projects.


Based on past effects and a one-year review (DSL, ODFW, and Freeman Rock) of applying the removal techniques outlined from the above mentioned March 1, 2006 document it is our determination that we are not meeting the need of aggregate recruitment, minimizing downstream dredging effects and maintaining channel confinement.  Based on our local experience of living and working with the Chetco River we foresee that the 2007 and 2008 required removal techniques in the Freeman Bar area is reforming a braided channel system (see the below diagrams) and filling the estuary with record amounts of sand and gravel.  This is not desirable for fall fish passage nor for the economy of our State.


Based on over 40 years of removal history, Freeman Rock believes that we need to build on our past experiences and manage the aggregate removal to balance the sustainable needs of the Chetco environment and our communities.  Freeman Rock is proposing that we modify the removal techniques to maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment movement into the estuary.  Freeman Rock proposes that a small team is formed that has the responsibility to recommend removal techniques to balance the sustainable needs of the Chetco environment and our communities.  Freeman Rock suggests that the membership of this team includes Todd Confer (ODFW, Gold Beach), and a representative from DSL, the Corps and Freeman Rock.  The role of the team would be to develop an annual removal plan and a post harvest report that documents Chetco River management for maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment movement into the estuary.  In essence, maintain the sustainability of the Chetco River environment and our society.  Below is a diagram that exhibits the concern with current and projected changes to Freeman Bar using the current federal removal techniques. 
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June 2007 Actual Gravel Location for Freeman Bar


    


 

[image: image3.wmf]Legend


May 2008 Actual Gravel Location for Freeman Bar
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May 2009 Projected Gravel Location for Freeman Bar
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Sustainability:  The Chetco Environment and our Society 

 
The Chetco River is a very unique high-energy river that is 55 miles long with a vertical drop of almost 
one mile.  This steep gradient produces a surplus of sand and gravel and produces one of the smallest 
estuaries along the Pacific coastline.  The Chetco has very healthy runs of fall Chinook Salmon and winter 
Steelhead. 
 
Freeman Rock Inc. and the Port of Brookings Harbor is very concerned with the current management of 
the Chetco River based on the recent addition of federal input and requirements from the National Marine 
Fisheries Services (NMFS), Oregon Department of Environmental Quality, and the Corps of Army 
Engineers (Corps). The two-year removal permit that the Corps issued to Freeman Rock and Tidewater 
Contractors for the 2007 and 2008 is based on retaining bar form as outlined in the March 1, 2006 
document titled SEDIMENT REMOVAL FROM ACTIVE STREAM CHANNELS IN OREGON: 
Consideration for Federal Agencies for the Evaluation of Sediment Removal Actions from Oregon 
Streams.  This document states, “This approach appears to have been working well at a few sites in 
California; however, since it is a relatively new approach, it has not been rigorously evaluated for 
effectiveness of the long-term.  Application of this method should be considered experimental, and should 
be accompanied by a robust monitoring effort.” 
  
Past aggregate removal management (pre 2007) on the Chetco was operationally designed by Oregon 
Department of State Lands, Oregon Department of Fish and Wildlife and Freeman Rock to be sustainable 
for the Chetco environment and our society.  Freeman Rock operations have evolved along with the 
Chetco River for over 40 continuous years.  Past removal operations with local state experts consisted of 
bar scalping relatively level sloping upstream staying one foot above summer low water elevations.  This 
operation maximized the overall footprint of the operation conforming to permit conditions.  Each year 
following winter flows the Chetco River through the Freeman bar reach was a series of braided channels.  
This resulted in some temporary low water culvert crossings to maintain fish passage during removal 
operations.  Operations were modified first to include increased upstream buffers and sidesloping the 
removal area gently towards the low water channel.  This increase in buffers and sloping the removal area 
aided in maintaining flows within the low water channel and essentially alleviated fish stranding concerns 
in the event of freshets.   This modification also reduced the overall footprint of the removal area.  
Navigational issues raised by guides and river users prompted further site evaluations and trenching the 
removal areas with an excavator which further reduced the footprint and resulted in one main low water 
channel.  With the recent federal input in the Chetco gravel removal techniques this balance is being 
disrupted.  The results are expected to create significant negative effects to the Chetco River environment 
by moving more gravel into the estuary to be dredged and dumped in the ocean while increasing the 
flooding potential to “Tide Rock Meadow”.  The economic effects to the coastal communities of southern 
Oregon and northern California will also be affected by a loss of commercial sand, gravel, asphalt, and 
concrete for maintenance and construction of private and public projects. 
 
Based on past effects and a one-year review (DSL, ODFW, and Freeman Rock) of applying the removal 
techniques outlined from the above mentioned March 1, 2006 document it is our determination that we 
are not meeting the need of aggregate recruitment, minimizing downstream dredging effects and 
maintaining channel confinement.  Based on our local experience of living and working with the Chetco 
River we foresee that the 2007 and 2008 required removal techniques in the Freeman Bar area is 
reforming a braided channel system (see the below diagrams) and filling the estuary with record amounts 
of sand and gravel.  This is not desirable for fall fish passage nor for the economy of our State. 
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Based on over 40 years of removal history, Freeman Rock believes that we need to build on our past 
experiences and manage the aggregate removal to balance the sustainable needs of the Chetco 
environment and our communities.  Freeman Rock is proposing that we modify the removal techniques to 
maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel 
confinement and reduce sediment movement into the estuary.  Freeman Rock proposes that a small team 
is formed that has the responsibility to recommend removal techniques to balance the sustainable needs of 
the Chetco environment and our communities.  Freeman Rock suggests that the membership of this team 
includes Todd Confer (ODFW, Gold Beach), and a representative from DSL, the Corps and Freeman 
Rock.  The role of the team would be to develop an annual removal plan and a post harvest report that 
documents Chetco River management for maximize annual gravel recruitment for Freeman Bar, maintain 
vertical structure with channel confinement and reduce sediment movement into the estuary.  In essence, 
maintain the sustainability of the Chetco River environment and our society.  Below is a diagram that 
exhibits the concern with current and projected changes to Freeman Bar using the current federal removal 
techniques.  
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From: Bill Yocum
To: MOYNAHAN Kevin; BAILEY Bob; CHARLAND Jay; Craig Tuss; David Pratt; Joe_Zisa@fws.gov; GERMOND Jon P;

joy@umpquasand.com; Linton, Judy L NWP; Kim Kratz; Evans, Lawrence C NWP; lori warner-dickason;
marcella lafayette; szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; tedf@hughes.net; Terri Moffett; Karmen; Molly (Wyden) McCarthy;
West, Valerie (Gordon Smith)

Subject: Chetco Sustainibility
Date: Wednesday, June 04, 2008 9:32:31 AM
Attachments: Chetco Sustainability.doc

I have attached a short document that summarizes some concerns that Freeman Rock has dealing with
the new removal requirements from the Corps, NMFS, and DEQ.

While we support the General Permit that the Executive Team is working on and the Phase II study that
the Technical Team is developing we still have on-the-ground requirements that we feel are not
meeting sustainability objectives for the Chetco River and our Society.  Please review the attached
document and give us some feedback.  Thanks.

Bill Yocum
Freeman Rock Inc.
541-469-2444
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Sustainability:  The Chetco Environment and our Society


The Chetco River is a very unique high-energy river that is 55 miles long with a vertical drop of almost one mile.  This steep gradient produces a surplus of sand and gravel and produces one of the smallest estuaries along the Pacific coastline.  The Chetco has very healthy runs of fall Chinook Salmon and winter Steelhead.


Freeman Rock Inc. and the Port of Brookings Harbor is very concerned with the current management of the Chetco River based on the recent addition of federal input and requirements from the National Marine Fisheries Services (NMFS), Oregon Department of Environmental Quality, and the Corps of Army Engineers (Corps). The two-year removal permit that the Corps issued to Freeman Rock and Tidewater Contractors for the 2007 and 2008 is based on retaining bar form as outlined in the March 1, 2006 document titled SEDIMENT REMOVAL FROM ACTIVE STREAM CHANNELS IN OREGON: Consideration for Federal Agencies for the Evaluation of Sediment Removal Actions from Oregon Streams.  This document states, “This approach appears to have been working well at a few sites in California; however, since it is a relatively new approach, it has not been rigorously evaluated for effectiveness of the long-term.  Application of this method should be considered experimental, and should be accompanied by a robust monitoring effort.”


Past aggregate removal management (pre 2007) on the Chetco was operationally designed by Oregon Department of State Lands, Oregon Department of Fish and Wildlife and Freeman Rock to be sustainable for the Chetco environment and our society.  Freeman Rock operations have evolved along with the Chetco River for over 40 continuous years.  Past removal operations with local state experts consisted of bar scalping relatively level sloping upstream staying one foot above summer low water elevations.  This operation maximized the overall footprint of the operation conforming to permit conditions.  Each year following winter flows the Chetco River through the Freeman bar reach was a series of braided channels.  This resulted in some temporary low water culvert crossings to maintain fish passage during removal operations.  Operations were modified first to include increased upstream buffers and sidesloping the removal area gently towards the low water channel.  This increase in buffers and sloping the removal area aided in maintaining flows within the low water channel and essentially alleviated fish stranding concerns in the event of freshets.   This modification also reduced the overall footprint of the removal area.  Navigational issues raised by guides and river users prompted further site evaluations and trenching the removal areas with an excavator which further reduced the footprint and resulted in one main low water channel.  With the recent federal input in the Chetco gravel removal techniques this balance is being disrupted.  The results are expected to create significant negative effects to the Chetco River environment by moving more gravel into the estuary to be dredged and dumped in the ocean while increasing the flooding potential to “Tide Rock Meadow”.  The economic effects to the coastal communities of southern Oregon and northern California will also be affected by a loss of commercial sand, gravel, asphalt, and concrete for maintenance and construction of private and public projects.


Based on past effects and a one-year review (DSL, ODFW, and Freeman Rock) of applying the removal techniques outlined from the above mentioned March 1, 2006 document it is our determination that we are not meeting the need of aggregate recruitment, minimizing downstream dredging effects and maintaining channel confinement.  Based on our local experience of living and working with the Chetco River we foresee that the 2007 and 2008 required removal techniques in the Freeman Bar area is reforming a braided channel system (see the below diagrams) and filling the estuary with record amounts of sand and gravel.  This is not desirable for fall fish passage nor for the economy of our State.


Based on over 40 years of removal history, Freeman Rock believes that we need to build on our past experiences and manage the aggregate removal to balance the sustainable needs of the Chetco environment and our communities.  Freeman Rock is proposing that we modify the removal techniques to maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment movement into the estuary.  Freeman Rock proposes that a small team is formed that has the responsibility to recommend removal techniques to balance the sustainable needs of the Chetco environment and our communities.  Freeman Rock suggests that the membership of this team includes Todd Confer (ODFW, Gold Beach), and a representative from DSL, the Corps and Freeman Rock.  The role of the team would be to develop an annual removal plan and a post harvest report that documents Chetco River management for maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment movement into the estuary.  In essence, maintain the sustainability of the Chetco River environment and our society.  Below is a diagram that exhibits the concern with current and projected changes to Freeman Bar using the current federal removal techniques. 
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Sustainability:  The Chetco Environment and our Society 

 
The Chetco River is a very unique high-energy river that is 55 miles long with a vertical drop of almost 
one mile.  This steep gradient produces a surplus of sand and gravel and produces one of the smallest 
estuaries along the Pacific coastline.  The Chetco has very healthy runs of fall Chinook Salmon and winter 
Steelhead. 
 
Freeman Rock Inc. and the Port of Brookings Harbor is very concerned with the current management of 
the Chetco River based on the recent addition of federal input and requirements from the National Marine 
Fisheries Services (NMFS), Oregon Department of Environmental Quality, and the Corps of Army 
Engineers (Corps). The two-year removal permit that the Corps issued to Freeman Rock and Tidewater 
Contractors for the 2007 and 2008 is based on retaining bar form as outlined in the March 1, 2006 
document titled SEDIMENT REMOVAL FROM ACTIVE STREAM CHANNELS IN OREGON: 
Consideration for Federal Agencies for the Evaluation of Sediment Removal Actions from Oregon 
Streams.  This document states, “This approach appears to have been working well at a few sites in 
California; however, since it is a relatively new approach, it has not been rigorously evaluated for 
effectiveness of the long-term.  Application of this method should be considered experimental, and should 
be accompanied by a robust monitoring effort.” 
  
Past aggregate removal management (pre 2007) on the Chetco was operationally designed by Oregon 
Department of State Lands, Oregon Department of Fish and Wildlife and Freeman Rock to be sustainable 
for the Chetco environment and our society.  Freeman Rock operations have evolved along with the 
Chetco River for over 40 continuous years.  Past removal operations with local state experts consisted of 
bar scalping relatively level sloping upstream staying one foot above summer low water elevations.  This 
operation maximized the overall footprint of the operation conforming to permit conditions.  Each year 
following winter flows the Chetco River through the Freeman bar reach was a series of braided channels.  
This resulted in some temporary low water culvert crossings to maintain fish passage during removal 
operations.  Operations were modified first to include increased upstream buffers and sidesloping the 
removal area gently towards the low water channel.  This increase in buffers and sloping the removal area 
aided in maintaining flows within the low water channel and essentially alleviated fish stranding concerns 
in the event of freshets.   This modification also reduced the overall footprint of the removal area.  
Navigational issues raised by guides and river users prompted further site evaluations and trenching the 
removal areas with an excavator which further reduced the footprint and resulted in one main low water 
channel.  With the recent federal input in the Chetco gravel removal techniques this balance is being 
disrupted.  The results are expected to create significant negative effects to the Chetco River environment 
by moving more gravel into the estuary to be dredged and dumped in the ocean while increasing the 
flooding potential to “Tide Rock Meadow”.  The economic effects to the coastal communities of southern 
Oregon and northern California will also be affected by a loss of commercial sand, gravel, asphalt, and 
concrete for maintenance and construction of private and public projects. 
 
Based on past effects and a one-year review (DSL, ODFW, and Freeman Rock) of applying the removal 
techniques outlined from the above mentioned March 1, 2006 document it is our determination that we 
are not meeting the need of aggregate recruitment, minimizing downstream dredging effects and 
maintaining channel confinement.  Based on our local experience of living and working with the Chetco 
River we foresee that the 2007 and 2008 required removal techniques in the Freeman Bar area is 
reforming a braided channel system (see the below diagrams) and filling the estuary with record amounts 
of sand and gravel.  This is not desirable for fall fish passage nor for the economy of our State. 
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Based on over 40 years of removal history, Freeman Rock believes that we need to build on our past 
experiences and manage the aggregate removal to balance the sustainable needs of the Chetco 
environment and our communities.  Freeman Rock is proposing that we modify the removal techniques to 
maximize annual gravel recruitment for Freeman Bar, maintain vertical structure with channel 
confinement and reduce sediment movement into the estuary.  Freeman Rock proposes that a small team 
is formed that has the responsibility to recommend removal techniques to balance the sustainable needs of 
the Chetco environment and our communities.  Freeman Rock suggests that the membership of this team 
includes Todd Confer (ODFW, Gold Beach), and a representative from DSL, the Corps and Freeman 
Rock.  The role of the team would be to develop an annual removal plan and a post harvest report that 
documents Chetco River management for maximize annual gravel recruitment for Freeman Bar, maintain 
vertical structure with channel confinement and reduce sediment movement into the estuary.  In essence, 
maintain the sustainability of the Chetco River environment and our society.  Below is a diagram that 
exhibits the concern with current and projected changes to Freeman Bar using the current federal removal 
techniques.  
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From: Chuck Wheeler
To: CYRIL Alex
Cc: Linton, Judy L NWP; Don Anglin; Janine Castro; CHARLAND Jay; WARNER-DICKASON Lori; SNOW Patty;

Yvonne Vallette
Subject: Re: Phase I information for Umpqua River
Date: Thursday, June 05, 2008 1:00:37 PM

Everyone, I agree with Alex on this, but would defer to the geomorphologist putting together the
aggrading/degrading determination.  Which brings me to the question the Executive team needs to
answer.  Who is going to do this work?

I cannot believe that Janine or the USGS would have the time necessary to complete it.  The South
Umpqua is so much larger than the Chetco, with so many more factors, that I cannot estimate the
workload involved.  But I can guarantee it would take longer than the 1 day field trip and a couple
weeks report writing that it took on the Chetco.  One option would be to put it on the applicants, but
we know which consultant they would choose and that would likely take even more of our time just to
review his report for inadequacies. 

Keep in mind that with the Corps affirmation of denying these permits, the (highly motivated) applicants
will want us all to move quickly on this.

Judy, It sounds like this topic is on the June 12th Exec meeting agenda.  Will you put a subheading on
it asking the Exec Team who will complete it and how will it be funded?

Thanks!

Chuck Wheeler
Fishery Biologist
National Marine Fisheries Service
2900 NW Stewart Parkway
Roseburg, Oregon 97470

Ph. 541.957.3379

CYRIL Alex wrote:

        All.
        Attached are the data info lists from the Chetco Phase 1 study and also Janine's draft version of
the process (which also has a data source list).  A quick look through the info list provided in the email
seems that only the aerial photos and bar photos are likely applicable (maybe the surveys, but I don't
recall the ones we have seen in the applications being tied to a permanent monument outside the
influence of the waterway).
        --Alex

                -----Original Message-----
                From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
                Sent: Wednesday, May 28, 2008 3:34 PM
                To: CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Frank Schnitzer;
Glen Hess; Janine Castro; CHARLAND Jay; Jim O'Connor; Jodi Fritts; Linton, Judy L NWP; WARNER-
DICKASON Lori; SNOW Patty; Robert Elayer; CONFER Todd A; Yvonne Vallette
                Cc: Joy Smith
                Subject: Phase I information for Umpqua River
               
               

                Folks:  we need to start thinking about what information is needed for the Umpqua River
Phase 1 effort (aggrading/degrading/equilibrium determination).  I have attached a couple of emails that
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identify what existing information we have (provided by Joy Smith).  Please take a look and make note
of anything that is missing -- also let me know if you see a reference to a general list of documents that
you would like more specifics on.  Other thoughts??

                Janine – here is a question for you taking into account your schedule as you know it:  since
you worked on the Chetco River Phase 1 determination, what timeframe would we be looking at if you
were requested to work on the Umpqua River Phase 1 effort?  Are we talking months, a year, more? 
Other question is whether USFWS management actually wants you involved in that effort directly or just
as a reviewer.  This will help to frame what needs to happen to complete the Phase 1 effort.  Perhaps a
consultant needs to be hired…

                Any thoughts prior to June 12 are appreciated for status to the Executive Team meeting.  We
can also discuss further at the Tech Team meeting on June 17.  Thanks - Judy

               

                <<List of Documents>>     <<FW: Information>>
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From: Robert Elayer
To: "Robert Elayer"; "Bill Yocum"; "MOYNAHAN Kevin"; "BAILEY Bob"; "CHARLAND Jay"; "Craig Tuss"; "David

Pratt"; Joe_Zisa@fws.gov; "GERMOND Jon P"; joy@umpquasand.com; Linton, Judy L NWP; "Kim Kratz"; Evans,
Lawrence C NWP; "lori warner-dickason"; "marcella lafayette"; szerlog.michael@epa.gov;
Monty_Knudsen@fws.gov; "PUENT Sally"; Rich@OCAPA.net; "ROSE Jennifer"; tedf@hughes.net; "Terri
Moffett"; "Karmen"; "Molly (Wyden) McCarthy"; "West, Valerie (Gordon Smith)"

Subject: RE: Chetco Sustainibility
Date: Friday, June 06, 2008 11:49:54 AM

Bill and others…

It appears that I need to clarify my previous statements because there seems to be some
misinterpretation of my words.  I would first like to apologize for my “hot headed” response.  It is not
like me and I should have answered Bill’s email in a more civil manner.  It appears also that I have not
been “in the loop” for many things that have gone on including the meeting yesterday.  I checked back
through my email and found nothing.  Was I missed or did I somehow space it out with a senior
moment?     

1.      What I “heard” in Bill’s document was that you wanted to maximize the deposition of gravel on
Freeman Bar to reduce the amount of gravel going down into the estuary.  Logic says that reducing
gravel into the estuary will reduce the amount of gravel that needs to be dredged from the mouth of
the river each year, which would be beneficial to the community.  However, Tidewater Bar is in the
estuary and we need gravel replenishment also so we can mine gravel and stay in business.  There
seems to be a continual trend to just overlook Tidewater Bar.  After the Phase I study, the estuary,
including Tidewater Bar was dropped from the 2-year permit because it was interpreted from some very
rough profile data that the estuary was deepening.  I think that the growing river bars indicate very
clearly that this is not the case and that more gravel is going down the river to the estuary than is being
removed through mining.  Then, initial talk in Phase II for a while was looking at the river from RM 11
to RM 2, which excluded the estuary and Tidewater Bar.  This has now been changed thankfully and it
is very clearly stated in the USGS proposal (June 3, 2008) that their study will include the lower 11
miles of the river, which includes the estuary and Tidewater Bar.  The main point I was trying to stress
in my previous email was to not forget Tidewater Bar.  We need gravel too and to emphasize
maximizing replenishment on Freeman Bar so less gravel goes into the estuary leaves us with a very
slow replenishment rate. 
2.      I will agree and fully support the fact that there are tremendous amounts of gravel coming down
the Chetco River and the proof is in the fact that all river bars are increasing substantially is size even
though mining is continuing.  What I was questioning was the “record amounts”, which may be true,
but I do not know it for a fact.  Bill says that he has information that proves his statement, but I have
not seen it.  I will definitely agree that there is more gravel moving into the estuary than is being
removed through mining, as indicated by the tremendous growth of the estuary river bars.
3.      I only asked what the May 2009 projected gravel location map was based on.  It is not at all
clear.  The June 2007 and May 2008 drawings are almost identical, which suggests that the river is back
to its 2007 flow pattern.  Then, the 2009 projected drawing shows a new channel in the southern end
of the bar, but it is not stated why this new channel is projected to appear by 2009.  I would guess, and
based a bit on what I saw when visiting the site earlier this year, that the lower end of the bar is lower
(not fully replenished) and therefore the “braiding” is projected to occur at the lower end in 2009.  Is
this the correct reasoning?

As I stated in #3 (below) I do agree with Bill in that the methodology Freeman was forced to use (and
Tidewater if they could have mined at 2nd Bridge) may be exacerbating the situation at Freeman Bar. 
Furthermore, I agree that the better method to use is to channel as I believe Bill was suggesting, which
will discourage braiding from occurring and return the river back to a normal and stable channel cross
section.  Why I did not think much of Bill’s document as written was based on the fact that the proposal

3/7/2011 Public Notice - Additional Team Documents 000472



was to modify the removal technique to maximize replenishment (deposition) at Freeman Bar and
reduce sediment movement into the estuary.  That I can not sit by and be mute over.  It is just my
opinion.

R Elayer

________________________________

From: Robert Elayer [mailto:relayer@twcontractors.com]
Sent: June 04, 2008 13:43
To: 'Bill Yocum'; 'MOYNAHAN Kevin'; 'BAILEY Bob'; 'CHARLAND Jay'; 'Craig Tuss'; 'David Pratt';
'Joe_Zisa@fws.gov'; 'GERMOND Jon P'; 'joy@umpquasand.com'; 'judy.l.linton@usace.army.mil'; 'Kim
Kratz'; 'Lawrence.C.Evans@nwp01.usace.army.mil'; 'lori warner-dickason'; 'marcella lafayette';
'szerlog.michael@epa.gov'; 'Monty_Knudsen@fws.gov'; 'PUENT Sally'; 'Rich@OCAPA.net'; 'ROSE
Jennifer'; 'tedf@hughes.net'; 'Terri Moffett'; 'Karmen'; 'Molly (Wyden) McCarthy'; 'West, Valerie (Gordon
Smith)'
Subject: RE: Chetco Sustainibility

Bill and others….

I have just a few quick comments on your document.

1.      You say Freeman Rock proposes to “modify the removal techniques to maximize annual gravel
recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment
movement into the estuary”.  You can’t be serious!  In other words, you want to eliminate what you say
are “record amounts of sand and gravel filling the estuary”, and, oh, by the way, Tidewater Bar is in the
estuary, but never mind that!  Remember that the river is like a pipeline so if the divert the maximum
amount of gravel at Freeman Bar, then less needs to be removed at the harbor like you say, and
obviously less ends up on Tidewater Bar, Freeman’s friendly competitor.  I would say that your proposal
and arguments are very one sided and gluttonous!  There are other factors to consider than just the
simple model you proposed.  If anything, Freeman should be forced to reduce their annual take of
100,000 yards like Tidewater has voluntarily done at Tidewater Bar and on the Rogue River.  Maybe
then we could again mine at Tidewater Bar, or maybe we should propose to take the maximum amount
there so nothing gets past us.
2.      I do not understand where you get the idea that there are “record amounts” of sand and gravel
filling the estuary right now.  What is this based on?
3.      What is the May 2009 projected gravel location for Freeman Bar based on?  Is this projection
based on actual evidence that supports this trend or what?  Remember that the river is dynamic (which
means change) and especially in a braided section of the river where Freeman Bar is located.  I use the
term braided here to be consistent with the nomenclature used previously, but I do not subscribe to it
being truly braided here.  What you seem to be saying is that you want to take a natural braided river
and eliminate any changes by confining it to a channel so it doesn’t braid anymore (“maintain vertical
structure with channel confinement”)?   I will actually take your side on this issue.  It seems to me that
the plan we were forced to mine under in 2007 actually exacerbated the situation there at Freeman
Bar.  It does not make sense to me to scalp the bars in a section of the river that has some braiding
characteristics as it does at Freeman Bar.  Scalping just encourages the braiding trend rather than
encouraging a channel, which I believe is the way the river “wants” to go.  When examining the
meander characteristics of the Chetco River from afar, its appears that what is there now is not what
would be if it was left alone for 100 years.  I think it would channel.
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Enough said.  Bottom line, I did not think much of your document!

Robert Elayer

Tidewater Contractors, Inc.

541-469-5341

________________________________

From: Bill Yocum [mailto:byocum@hughes.net]
Sent: June 04, 2008 10:37
To: MOYNAHAN Kevin; BAILEY Bob; CHARLAND Jay; Craig Tuss; David Pratt; Joe_Zisa@fws.gov;
GERMOND Jon P; joy@umpquasand.com; judy.l.linton@usace.army.mil; Kim Kratz;
Lawrence.C.Evans@nwp01.usace.army.mil; lori warner-dickason; marcella lafayette;
szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; tedf@hughes.net; Terri Moffett; Karmen; Molly (Wyden)
McCarthy; West, Valerie (Gordon Smith)
Subject: Chetco Sustainibility

I have attached a short document that summarizes some concerns that Freeman Rock has dealing with
the new removal requirements from the Corps, NMFS, and DEQ.

While we support the General Permit that the Executive Team is working on and the Phase II study that
the Technical Team is developing we still have on-the-ground requirements that we feel are not
meeting sustainability objectives for the Chetco River and our Society.  Please review the attached
document and give us some feedback.  Thanks.

Bill Yocum

Freeman Rock Inc.

541-469-2444

3/7/2011 Public Notice - Additional Team Documents 000474



From: MOYNAHAN Kevin
To: Robert Elayer
Cc: Evans, Lawrence C NWP
Subject: RE: Chetco Sustainibility
Date: Friday, June 06, 2008 12:04:37 PM

Robert - well stated second memo on your issues.

It would be helpful to have a Tidewater rep at the Exec team meetings - particularly with the issues
concerning the lower Tidewater operation on the Chetco. You all were represented early on - but not
over the last year or so.  The next meeting is June 12th - noon - 2pm here at DSL in Salem.  Tidewater
has a standing invitation to these meetings. 

I would be happy to discuss gravel issues with you at any time.

Kevin

________________________________

From: Robert Elayer [mailto:relayer@twcontractors.com]
Sent: Friday, June 06, 2008 11:50 AM
To: 'Robert Elayer'; 'Bill Yocum'; 'MOYNAHAN Kevin'; BAILEY Bob; CHARLAND Jay; 'Craig Tuss'; 'David
Pratt'; Joe_Zisa@fws.gov; GERMOND Jon P; joy@umpquasand.com; judy.l.linton@usace.army.mil; 'Kim
Kratz'; Lawrence.C.Evans@nwp01.usace.army.mil; 'lori warner-dickason'; 'marcella lafayette';
szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net; 'ROSE Jennifer';
tedf@hughes.net; 'Terri Moffett'; 'Karmen'; 'Molly (Wyden) McCarthy'; 'West, Valerie (Gordon Smith)'
Subject: RE: Chetco Sustainibility

Bill and others…

It appears that I need to clarify my previous statements because there seems to be some
misinterpretation of my words.  I would first like to apologize for my “hot headed” response.  It is not
like me and I should have answered Bill’s email in a more civil manner.  It appears also that I have not
been “in the loop” for many things that have gone on including the meeting yesterday.  I checked back
through my email and found nothing.  Was I missed or did I somehow space it out with a senior
moment?     

1.      What I “heard” in Bill’s document was that you wanted to maximize the deposition of gravel on
Freeman Bar to reduce the amount of gravel going down into the estuary.  Logic says that reducing
gravel into the estuary will reduce the amount of gravel that needs to be dredged from the mouth of
the river each year, which would be beneficial to the community.  However, Tidewater Bar is in the
estuary and we need gravel replenishment also so we can mine gravel and stay in business.  There
seems to be a continual trend to just overlook Tidewater Bar.  After the Phase I study, the estuary,
including Tidewater Bar was dropped from the 2-year permit because it was interpreted from some very
rough profile data that the estuary was deepening.  I think that the growing river bars indicate very
clearly that this is not the case and that more gravel is going down the river to the estuary than is being
removed through mining.  Then, initial talk in Phase II for a while was looking at the river from RM 11
to RM 2, which excluded the estuary and Tidewater Bar.  This has now been changed thankfully and it
is very clearly stated in the USGS proposal (June 3, 2008) that their study will include the lower 11
miles of the river, which includes the estuary and Tidewater Bar.  The main point I was trying to stress
in my previous email was to not forget Tidewater Bar.  We need gravel too and to emphasize
maximizing replenishment on Freeman Bar so less gravel goes into the estuary leaves us with a very
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slow replenishment rate. 
2.      I will agree and fully support the fact that there are tremendous amounts of gravel coming down
the Chetco River and the proof is in the fact that all river bars are increasing substantially is size even
though mining is continuing.  What I was questioning was the “record amounts”, which may be true,
but I do not know it for a fact.  Bill says that he has information that proves his statement, but I have
not seen it.  I will definitely agree that there is more gravel moving into the estuary than is being
removed through mining, as indicated by the tremendous growth of the estuary river bars.
3.      I only asked what the May 2009 projected gravel location map was based on.  It is not at all
clear.  The June 2007 and May 2008 drawings are almost identical, which suggests that the river is back
to its 2007 flow pattern.  Then, the 2009 projected drawing shows a new channel in the southern end
of the bar, but it is not stated why this new channel is projected to appear by 2009.  I would guess, and
based a bit on what I saw when visiting the site earlier this year, that the lower end of the bar is lower
(not fully replenished) and therefore the “braiding” is projected to occur at the lower end in 2009.  Is
this the correct reasoning?

As I stated in #3 (below) I do agree with Bill in that the methodology Freeman was forced to use (and
Tidewater if they could have mined at 2nd Bridge) may be exacerbating the situation at Freeman Bar. 
Furthermore, I agree that the better method to use is to channel as I believe Bill was suggesting, which
will discourage braiding from occurring and return the river back to a normal and stable channel cross
section.  Why I did not think much of Bill’s document as written was based on the fact that the proposal
was to modify the removal technique to maximize replenishment (deposition) at Freeman Bar and
reduce sediment movement into the estuary.  That I can not sit by and be mute over.  It is just my
opinion.

R Elayer

________________________________

From: Robert Elayer [mailto:relayer@twcontractors.com]
Sent: June 04, 2008 13:43
To: 'Bill Yocum'; 'MOYNAHAN Kevin'; 'BAILEY Bob'; 'CHARLAND Jay'; 'Craig Tuss'; 'David Pratt';
'Joe_Zisa@fws.gov'; 'GERMOND Jon P'; 'joy@umpquasand.com'; 'judy.l.linton@usace.army.mil'; 'Kim
Kratz'; 'Lawrence.C.Evans@nwp01.usace.army.mil'; 'lori warner-dickason'; 'marcella lafayette';
'szerlog.michael@epa.gov'; 'Monty_Knudsen@fws.gov'; 'PUENT Sally'; 'Rich@OCAPA.net'; 'ROSE
Jennifer'; 'tedf@hughes.net'; 'Terri Moffett'; 'Karmen'; 'Molly (Wyden) McCarthy'; 'West, Valerie (Gordon
Smith)'
Subject: RE: Chetco Sustainibility

Bill and others….

I have just a few quick comments on your document.

1.      You say Freeman Rock proposes to “modify the removal techniques to maximize annual gravel
recruitment for Freeman Bar, maintain vertical structure with channel confinement and reduce sediment
movement into the estuary”.  You can’t be serious!  In other words, you want to eliminate what you say
are “record amounts of sand and gravel filling the estuary”, and, oh, by the way, Tidewater Bar is in the
estuary, but never mind that!  Remember that the river is like a pipeline so if the divert the maximum
amount of gravel at Freeman Bar, then less needs to be removed at the harbor like you say, and
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obviously less ends up on Tidewater Bar, Freeman’s friendly competitor.  I would say that your proposal
and arguments are very one sided and gluttonous!  There are other factors to consider than just the
simple model you proposed.  If anything, Freeman should be forced to reduce their annual take of
100,000 yards like Tidewater has voluntarily done at Tidewater Bar and on the Rogue River.  Maybe
then we could again mine at Tidewater Bar, or maybe we should propose to take the maximum amount
there so nothing gets past us.
2.      I do not understand where you get the idea that there are “record amounts” of sand and gravel
filling the estuary right now.  What is this based on?
3.      What is the May 2009 projected gravel location for Freeman Bar based on?  Is this projection
based on actual evidence that supports this trend or what?  Remember that the river is dynamic (which
means change) and especially in a braided section of the river where Freeman Bar is located.  I use the
term braided here to be consistent with the nomenclature used previously, but I do not subscribe to it
being truly braided here.  What you seem to be saying is that you want to take a natural braided river
and eliminate any changes by confining it to a channel so it doesn’t braid anymore (“maintain vertical
structure with channel confinement”)?   I will actually take your side on this issue.  It seems to me that
the plan we were forced to mine under in 2007 actually exacerbated the situation there at Freeman
Bar.  It does not make sense to me to scalp the bars in a section of the river that has some braiding
characteristics as it does at Freeman Bar.  Scalping just encourages the braiding trend rather than
encouraging a channel, which I believe is the way the river “wants” to go.  When examining the
meander characteristics of the Chetco River from afar, its appears that what is there now is not what
would be if it was left alone for 100 years.  I think it would channel.

Enough said.  Bottom line, I did not think much of your document!

Robert Elayer

Tidewater Contractors, Inc.

541-469-5341

________________________________

From: Bill Yocum [mailto:byocum@hughes.net]
Sent: June 04, 2008 10:37
To: MOYNAHAN Kevin; BAILEY Bob; CHARLAND Jay; Craig Tuss; David Pratt; Joe_Zisa@fws.gov;
GERMOND Jon P; joy@umpquasand.com; judy.l.linton@usace.army.mil; Kim Kratz;
Lawrence.C.Evans@nwp01.usace.army.mil; lori warner-dickason; marcella lafayette;
szerlog.michael@epa.gov; Monty_Knudsen@fws.gov; PUENT Sally; Rich@OCAPA.net;
relayer@twcontractors.com; ROSE Jennifer; tedf@hughes.net; Terri Moffett; Karmen; Molly (Wyden)
McCarthy; West, Valerie (Gordon Smith)
Subject: Chetco Sustainibility

I have attached a short document that summarizes some concerns that Freeman Rock has dealing with
the new removal requirements from the Corps, NMFS, and DEQ.

While we support the General Permit that the Executive Team is working on and the Phase II study that
the Technical Team is developing we still have on-the-ground requirements that we feel are not
meeting sustainability objectives for the Chetco River and our Society.  Please review the attached
document and give us some feedback.  Thanks.

3/7/2011 Public Notice - Additional Team Documents 000477



Bill Yocum

Freeman Rock Inc.

541-469-2444
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From: Bill Yocum
To: Jay Charland
Cc: West, Valerie (Gordon Smith); Virgil; Vallette.Yvonne@epamail.epa.gov; Todd Confer; Terri Moffett;

szerlog.michael@epa.gov; Ron Kreskey; Rich Angstrom; Rep. Wayne Krieger; PUENT Sally;
Monty_Knudsen@fws.gov; Marlyn Schafer; Lucie LaBonte; Lori Warner-Dickason; Klingeman, Peter C.; Karmen;
Linton, Judy L NWP; Joy Smith; Jon Barton; Jodi Fritts; Jim O"Connor; Glen Hess; Frank Burris; Evans,
Lawrence C NWP; Dorian Kuper; Dennis Halligan; Dave Pratt; Crennen, Mike; Chuck Wheeler; Bob Lohn; Bob
Lobdell; Alex Cyril; Jim Waldvogel; Giannico, Guillermo; megan.Kleibacker@oregonstate.edu; Janine Castro;
Kevin Moynahan; Val Early; Patty Snow; Ted Freeman

Subject: Re: Chetco River Concerns
Date: Friday, June 06, 2008 11:25:32 AM

Hello Jay,

Excellent questions!!  Listed below is a response to your questions.

1.  You mention the Chetco has healthy runs of fall Chinook and winter steelhead.  Do you know how
these runs compare over time with adjacent river systems?  Have Chetco River runs performed better,
worse, or about the same?  Todd Confer, ODFW District Biologist for the South Coast has this data.  Our
take is that Chetco has superior runs as compared to the adjacent Smith and Rogue Rivers.  The Chetco
fall Chinook is still a healthy run but it appears that it might be in a downward trend where the winter
Steelhead massive and is about the same as previous years.  The Friends of Cal Or fish has held a series
of Derby's in the Smith and Chetco for over 25 years and the Chetco has consistently out-preformed the
Smith as to numbers of fish caught.  The Friends of Cal Or Fish maintains records for the Derby’s and
the data is housed at the Rowdy Creek Fish Hatchery on the Smith River.  We have not seen any
relevant data that gravel removal is directly impacting the fish runs.

2.  You mention navigational issues raised by guides and other users.  Were there navigation issues
back before Freeman Rock started work?  Have the navigation issues been caused by the Freeman
operations, or has Freeman alleviated previously occurring issues?  The navigational issue raised by the
Friends of Cal Or Fish was based on the lack of a defined channel adjacent to Freeman Bar.  This lack
of a channel is believed to have been influenced by gravel bar scalping.  Based on those concerns
ODFW and DSL modified Freeman Rock removal from gravel bar scalping to include trenching in
strategic locations .  From our experience, this change in removal techniques improved the pool/riffle
ratio.  The recent change to gravel removal with input from NMFS dealing with the generic guidelines for
"bar form retention" appears to be decreasing the pool/riffle ratio. 

3.  You mention that, under the current removal strategy, aggregate recruitment, downstream dredging,
and channel confinement are not being adequately addressed.  Has anything gotten better, in your
view, due to the change in removal practice?  Is more than one year necessary to evaluate the impacts
of new techniques?  More available data for evaluating effects of new techniques does improve the
results.  We presented observations based on the recent change in removal techniques from past
operations.  We do believe that the river has reacted to the new techniques by decreasing the pool/riffle
ratio.  We also believe that the work from the Technical Team by looking at the entire river system is
heading in the correct direction.  Our intent is to give site-specific input dealing with the local changes
that will complement the data for evaluating the sediment transport study.
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4.  You mention record amounts of sand and gravel filling the estuary.  On what is this statement
based?  We have been looking at how the lower river system is changing.  We recently filmed the river
from the mouth of the Chetco to just above Loeb Park. With a river discharge of 450 cfs.  With this flow
you cannot take a boat above Loeb Park because the river is too shallow. The pool/riffle ratio is
changing with the pools being filled up with sand and gravel.  There is a large growing gravel bar just
above the dredged channel in the estuary.  There is a concern from the Port that with an increase of a
high-intensity, short duration impulse of flow that this gravel will move into the Congressionally defined
navigational channel that the Corps dredges annually.  The lower pools (Morse Hole, Tide Rock, and
Social Security) are the first stop for the salmon as they enter the river from the ocean and wait for the
fall flows so the can migrate upriver to the spawning beds.  Tidewater Bar is full and Morse Hole is
approx. 80% filled with sand and gravel.  The pools at Tide Rock, Social Security Bar, and Loeb Park
are very small as compared to last year by the in-fill of aggregate from this past winter high flows.
There are only two major pools left, one at the Highway Hole (adjacent to Freeman Bar) and one at
Tamba Bar (RM 7). 

5.  How and where are the negative impacts to fish passage currently being felt or likely to occur? This
again would be a question for the Todd, the District Fish Biologist.

----- Original Message -----

        From: Jay Charland <mailto:Jay.Charland@state.or.us> 
        To: Bill Yocum <mailto:byocum@hughes.net> 
        Sent: Thursday, June 05, 2008 11:49 AM
        Subject: Re: Chetco River Concerns

        June 5
        
        Bill,
        
        Thank you for these comments.  I appreciate the thought you have put into evaluating the current
state of gravel extraction on the south coast.  I have some questions for you, prompted by what you
have written.
        
        1.  You mention the Chetco has healthy runs of fall Chinook and winter steelhead.  Do you know
how these runs compare over time with adjacent river systems?  Have Chetco River runs performed
better, worse, or about the same?
        
        2.  You mention navigational issues raised by guides and other users.  Were there navigation
issues back before Freeman Rock started work?  Have the navigation issues been caused by the
Freeman operations, or has Freeman alleviated previously occurring issues?
        
        3.  You mention that, under the current removal strategy, aggregate recruitment, downstream
dredging, and channel confinement are not being adequately addressed.  Has anything gotten better, in
your view, due to the change in removal practice?  Is more than one year necessary to evaluate the
impacts of new techniques? 
        
        4.  You mention record amounts of sand and gravel filling the estuary.  On what is this statement
based?
        
        5.  How and where are the negative impacts to fish passage currently being felt or likely to occur?
 
        
        Jay
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        -------------------
        Jay Charland
        Oregon Coastal Management Program
        Land Conservation and Development
        635 NE Capitol St, Ste 150
        Salem, Oregon  97301-2540
        (503) 373-0050 x253
        (503) 378-6033 fax
        jay.charland@state.or.us
        www.oregon.gov/lcd/ocmp/index.shtml

        >>> "Bill Yocum" <byocum@hughes.net> 6/4/2008 10:31 AM >>>
       
        I have attached a short document that summerizes some concerns that Freeman Rock has dealing
with the new removal requirements from the Corps, NMFS, and DEQ.
        
        While we support the Phase II study that the Technical Team is working on we still have on-the-
ground requirements that we feel are not meeting substainability objectives for the Chetco River and
our Society.  Please review the attached document and give us some feedback.  Thanks.
        
        Bill Yocum
        Freeman Rock Inc.
        541-469-2444
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From: Chip W. Andrus
To: Linton, Judy L NWP
Subject: Gravel tech team
Date: Monday, June 09, 2008 10:59:05 AM

Hi Judy,

I would be interested in being part of the gravel tech team.  We are facing some complex situations in
southwest Oregon that involve multiple agencies and it seems that to have a way to periodically be
updated on what other agencies are doing in the region would help our agency.

Chip

Chip Andrus
Reclamationist / Biologist
Oregon Department of Geology and Mineral Industries
Mineral Land Regulation and Reclamation
541-967-2081
541-207-2773 (cell)
chip.w.andrus@mlrr.oregongeology.com
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From: Janine_M_Castro@fws.gov
To: Linton, Judy L NWP
Subject: Re: FW: Phase I information for Umpqua River
Date: Monday, June 16, 2008 5:16:12 PM
Attachments: pic05436.gif

pic32391.gif
pic14604.gif
pic03902.gif
pic00153.gif
pic00292.gif
pic12382.gif

Hi Judy,

Better late than never!

The meeting on the 12th answered a number of your specific questions about
my involvement, but I'll try to fill in some of the gaps before our meeting
tomorrow morning.

Time:  I would guess that this would be a multi-month process, not a
multi-year.  Once the data is compiled, it shouldn't take more than a few
weeks to make a determination.

Resources:  Any and all info on the Umpqua is useful.  I found looking at
ALL of the Corps and DSL permits was enlightening.  It gives you a bigger
perspective on management issues beyond the scope of just gravel
extraction.  Bridge records were helpful as well.  We would also want
maintenance records from ODOT and other pertinent transportation
departments.  On the Chetco, we also looked at diversions and water intake
structures -- esp. if there has been saltwater intrusion problems.

I'll bring the packet of info that on the Umpqua with me tomorrow.

As Monty mentioned last week, I'd be more than happy to provide technical
review and to provide specific recommendations on additional data sources.

Thanks,
Janine

Janine M. Castro, PhD, RG
Geomorphologist

"There's no more to-day than
there was a thousand years ago --
You can't wear water out."
                              D.H. Lawrence

US Fish and Wildlife Service
2600 SE 98th Ave., Suite 100
Portland, OR  97266
503.231.6179

                                                                          
             "Linton, Judy L                                              
             NWP"                                                         
             <Judy.L.Linton@us                                          To
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             ace.army.mil>             "Janine Castro"                    
                                       <Janine_M_Castro@fws.gov>, "Don    
             06/04/2008 08:26          Anglin" <Don_Anglin@fws.gov>       
             AM                                                         cc
                                                                          
                                                                   Subject
                                       FW: Phase I information for Umpqua 
                                       River                              
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          

Resending this after several attempts.  I have removed one of the
attachments
and if this goes through I will send another message with the other
attachment.  Judy

-----Original Message-----
From: Linton, Judy L NWP
Sent: Monday, June 02, 2008 1:46 PM
To: 'Janine Castro'; 'Don Anglin'
Subject: FW: Phase I information for Umpqua River

Janine, Don:  resending this message as I received a reply indicating you
may
not have received the original message.  Judy

-----Original Message-----
From: Linton, Judy L NWP
Sent: Wednesday, May 28, 2008 3:34 PM
To: 'Alex Cyril'; 'Bill Yocum'; 'Chris Lidstone'; 'Chuck Wheeler'; 'Don
Anglin'; 'Frank Schnitzer'; 'Glen Hess'; 'Janine Castro'; 'Jay Charland';
'Jim O'Connor'; 'Jodi Fritts'; Linton, Judy L NWP; 'Lori Warner-Dickason';
'Patty Snow'; 'Robert Elayer'; 'Todd Confer'; 'Yvonne Vallette'
Cc: 'Joy Smith'
Subject: Phase I information for Umpqua River

Folks:  we need to start thinking about what information is needed for the
Umpqua River Phase 1 effort (aggrading/degrading/equilibrium
determination).
I have attached a couple of emails that identify what existing information
we
have (provide <<List of Documents>> d by Joy Smith).  Please take a look
and
make note of anything that is missing -- also let me know if you see a
reference to a general list of documents that you would like more specifics
on.  Other thoughts??

Janine - here is a question for you taking into account your schedule as
you
know it:  since you worked on the Chetco River Phase 1 determination, what
timeframe would we be looking at if you were requested to work on the
Umpqua
River Phase 1 effort?  Are we talking months, a year, more?  Other question
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is whether USFWS management actually wants you involved in that effort
directly or just as a reviewer.  This will help to frame what needs to
happen
to complete the Phase 1 effort.  Perhaps a consultant needs to be hired...

Any thoughts prior to June 12 are appreciated for status to the Executive
Team meeting.  We can also discuss further at the Tech Team meeting on June
17.  Thanks - Judy

----- Message from "Joy Smith" <Joy@UmpquaSand.com> on Tue, 29 Apr 2008
15:57:32 -0700 -----
                                                                          
  To: "Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>, "lori          
      warner-dickason" <Lori.Warner-Dickason@state.or.us>, "MOYNAHAN      
      Kevin" <Kevin.Moynahan@state.or.us>, "Evans, Lawrence C NWP"        
      <Lawrence.C.Evans@usace.army.mil>, "Kelly Guido"                    
      <Kelly@UmpquaSand.com>, <chris.doan@kniferiver.com>,                
      <mike.flewelling@ltminc.com>                                        
                                                                          
 Subj List of Documents                                                   
 ect:                                                                     
                                                                          

Hello there,

   Here is a rough list of documents we can provide to the Department of
   State Lands and Army Corp of Engineers for the Umpqua Sand & Gravel bar.
   This is not complete, but I figured at least this will give an idea so
   we can get moving on the Umpqua River system.  I’m not listing
   specifics, but rather a general list that could be mimicked by all the
   gravel bar operators and filled in with the documents each operator
   would see as useful.

         (Embedded image moved to file: pic05436.gif)*      Department of
         State Lands Permit Copies and Approval Documents

         (Embedded image moved to file: pic32391.gif)*      Army Corp of
         Engineer Permit Copies and Approval/Denial Documents

         (Embedded image moved to file: pic14604.gif)*      Engineer
         Surveys Post/Pre (when applicable) we have these going back to
         2000.  Before that we have designs but they are done by Umpqua
         Sand & Gravel.

         (Embedded image moved to file: pic03902.gif)*      Aerial
         Photography – Privately taken and DOGAMI Photography dating back
         to the 30’s.

         (Embedded image moved to file: pic00153.gif)*      Photos of the
         gravel bar

3/7/2011 Public Notice - Additional Team Documents 000485



         (Embedded image moved to file: pic00292.gif)*      Numerous
         documents and information that were researched and developed from
         scientific information from all the South Umpqua data collection
         sources, operators, USGS, and others.  The data was complied by
         Lidstone & Associates, Inc.  This data was used during our appeal
         with the Army Corp of Engineers.

         (Embedded image moved to file: pic12382.gif)*      Appeal Decision
         Documentation from the Army Corp of Engineers.

   I am additionally sending this to Mike Flewelling, Chris Doan to check
   for additional data that could be added from the Knife River (LTM)
   sites.  But this at least gives a basis of data to go on.

   Give me a call with comments or questions, have a great afternoon,

   Joy Smith

   Umpqua Sand & Gravel

   640 Shady Drive

   Roseburg, OR 97470

   Phone: 541-673-1088  Fax: 541-673-1620

   They may forget what you said, but they will never forget how you make
   them feel.
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chip Andrus"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer";

"Glen Hess"; "Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-
Dickason"; "Patty Snow"; "Robert Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Subject: June 17 Tech Team
Date: Monday, June 16, 2008 11:21:31 AM
Attachments: ChetcoLifeHistory.doc

For those participating in person, come to the Regulatory Branch and we will migrate together to the
conference room.  If you miss the parade, we will be in the Columbia Room.  For those participating by
phone, the call-in number is Phone no - 503-808-5198, Password – 3295.

Attached is a summary document provided by Patty discussing life history requirements for salmonids in
the Chetco.

Agenda Items:

1) Update on USGS Scope of Work

2) Biological information needs for Chetco River evaluation
        - NMFS has provided the following regarding information needed for the consultation process. 
Need to identify other required information as we may be able to have USGS collect some of this info at
the same time they are doing field work this summer.

        The habitat parameters listed below are commonly measurable, have biological relevance to
salmonid populations, and are sensitive to the potential effects of gravel mining.  They demonstrate a
clear connection between gravel mining and fish habitat, and are expected to reveal any habitat
responses from the project.  Furthermore, monitoring of project impacts has to be a requirement of the
terms and conditions of a biological opinion, these parameters are the best available indicators for
monitoring incidental take.  They are separated into three categories based on limiting factors in the
Chetco River.  These categories were chosen because of common themes within documents from
ODFW, South Coast Watershed Council, and NMFS.
a)      Estuarine habitat quality
i)      Estuary bathymetry
ii)     Amount of bar surface
iii)    Amount of vegetated bar surface
iv)     Area inhabited by aquatic vegetation
v)      Percent of vegetated bank
b)      Riverine habitat quality
i)      Amount of bar surface
ii)     Amount of vegetated bar surface
iii)    Amount of backwater/alcove area
iv)     Width/depth ratio
v)      Percent erodible bank
vi)     Percent vegetated bank
c)      Temperature
i)      Pool temperatures stratified by depth throughout lower 11 miles

        - USFWS also has identified biological needs which appear to be covered mostly by the NMFS list
(Janine can provide further info)
        - USGS has indicated they may be able to incorporate most or all of these needs into the Scope of
Work (Rose will be present to discuss further)

3) a.  Umpqua River Phase 1 Effort

3/7/2011 Public Notice - Additional Team Documents 000487


A summary of life history characteristics for fall Chinook and coho salmon present in the Chetco River.  In addition to the references listed below information was derived from unpublished ODFW South Coast District data and personal observations.

Fall Chinook


· Adult fall Chinook

· The Chetco population is considered a south-migrating stock and Chetco Chinook generally rear in the ocean off southern Oregon and northern California.

· Historic distribution of ocean catch is 57% Oregon ocean areas, 39% California, 2% Washington, 2% British Columbia.

· The Chetco population is considered to be a mid-maturing stock. 


· Mid-maturing Chinook stocks are characterized by female maturation from ages 3-5 with age 4 strongly dominant.

· Fall Chinook return to the Chetco River between approximately early October and December 31.


· The peak of the run is approximately late October to early November.

· Spawning occurs in low to moderate gradient reaches of the mainstem and larger tributaries. 


· Primary spawning areas are Jack Creek, North Fork, Mill Creek, Big Emily Creek, and the mainstem near the confluence with the South Fork.


· Mainstem spawning is more pronounce on low flow years, especially in the lower mainstem (RM 4-7).

· Spawning occurs between November 1 and January 15. 


· Peak spawning is typically December 1-15.

· Juvenile fall Chinook

· Most juvenile Chinook in coastal streams spend one summer in fresh/brackish water before migrating to the ocean in the fall.  

· Juvenile Chinook generally rear in riverine reaches of coastal rivers for periods ranging from 3 to 6 months and rear in estuarine reaches for periods of up to 5 months.

· Emergence occurs in the Chetco between mid-February and late April.


· Immediately after emergence the distribution of juveniles is restricted to areas where adults spawned.

· During April and May juveniles distribute throughout the lower mainstem and begin entering the saline lower reaches of the estuary in late May or early June.

· Migration to the saline lower reaches of the estuary continues from June through September.


· In the Chetco a majority of the juveniles migrate to the lower reaches of the estuary during June and July with peak migration typically in early July.

· Juvenile fall Chinook are most abundant in the lower estuary from late June through August followed by a gradual decline in abundance through September and October as juveniles migrate to the ocean. 

· Size at ocean entrance ranges from 9 to 13 cm.


Primary limiting factor for Chetco fall Chinook is summer rearing habitat, especially limited estuarine habitat.


Coho


· Adult coho

· Ocean distribution appears to be mostly limited to coastal waters.

· Maturing adults typically are caught in ocean troll and sport fisheries to the south of their natal stream.  

· Adult coho salmon return to coastal streams in the fall to spawn.

· In the Chetco run timing is similar to fall Chinook (mid-October through late December).


· Coho salmon spawning usually occurs from mid-November through January.


· Adult spawning coho salmon are typically 3 years of age but precocious males (age 2) are also present in the spawning population.  


· Spawning occurs primarily in small, low gradient tributaries located throughout coastal basins.

· Primary spawning areas in the Chetco are thought to be Jack Creek, North Fork, Big Emily, and the upper South Fork.

· Juvenile coho  

· Most juvenile coho salmon spend one summer and one winter in fresh water. 

· Fry emergence occurs in the Chetco between mid-February and late May.  


· Rearing of juvenile coho salmon generally takes place in small low gradient tributary streams. 

· During summer, coho prefer pools in small streams.


· Coho require cool water temperatures for summer rearing (maximum of 18-20°C.)


· During winter, coho prefer off-channel alcoves, beaver ponds, and dam pools with complex cover.

· Approximately one year after fry emergence coho migrate to the ocean.

· Migration timing is assumed to be similar to other south coast streams, from March through mid-June, with the peak migration typically between mid-April and mid-May. 

· It is assumed that coho salmon typically spend only a short time in the estuary before entering the ocean.

· Size at ocean entrance is about 11-13 cm in length.

Primary limiting factor for Chetco coho is winter rearing habitat.  Summer rearing habitat (water temperature) may limit smolt production in some sub-watersheds (North Fork, South Fork). 
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        - Need to make sure Umpqua operators (via Joy Smith) have a copy of the Chetco River Phase 1
work and request they collect the same information for the Umpqua River system.
        - Based on our knowledge of the effort for the Chetco Phase 1, can we estimate time necessary
for Umpqua Phase 1 work (i.e. do we believe it will be necessary to contract someone to do this work?)

     b.  Rogue River Phase 1 Effort:
        - The Rogue has been identified as the third system for evaluation.  I propose we request the
industry rep for the Rogue River (unknown at this point) to begin collecting information similar to 3.a.

See you all tomorrow.  Judy
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A summary of life history characteristics for fall Chinook and coho salmon present in the 
Chetco River.  In addition to the references listed below information was derived from 
unpublished ODFW South Coast District data and personal observations. 
 
Fall Chinook 

 Adult fall Chinook 
o The Chetco population is considered a south-migrating stock and Chetco 

Chinook generally rear in the ocean off southern Oregon and northern 
California. 
 Historic distribution of ocean catch is 57% Oregon ocean areas, 

39% California, 2% Washington, 2% British Columbia. 
o The Chetco population is considered to be a mid-maturing stock.  

 Mid-maturing Chinook stocks are characterized by female 
maturation from ages 3-5 with age 4 strongly dominant. 

o Fall Chinook return to the Chetco River between approximately early 
October and December 31. 
 The peak of the run is approximately late October to early 

November. 
o Spawning occurs in low to moderate gradient reaches of the mainstem and 

larger tributaries.  
 Primary spawning areas are Jack Creek, North Fork, Mill Creek, 

Big Emily Creek, and the mainstem near the confluence with the 
South Fork. 

 Mainstem spawning is more pronounce on low flow years, 
especially in the lower mainstem (RM 4-7). 

o Spawning occurs between November 1 and January 15.  
 Peak spawning is typically December 1-15. 

 Juvenile fall Chinook 
o Most juvenile Chinook in coastal streams spend one summer in 

fresh/brackish water before migrating to the ocean in the fall.   
o Juvenile Chinook generally rear in riverine reaches of coastal rivers for 

periods ranging from 3 to 6 months and rear in estuarine reaches for 
periods of up to 5 months. 

o Emergence occurs in the Chetco between mid-February and late April. 
 Immediately after emergence the distribution of juveniles is 

restricted to areas where adults spawned. 
o During April and May juveniles distribute throughout the lower mainstem 

and begin entering the saline lower reaches of the estuary in late May or 
early June. 

o Migration to the saline lower reaches of the estuary continues from June 
through September. 
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 In the Chetco a majority of the juveniles migrate to the lower 
reaches of the estuary during June and July with peak migration 
typically in early July. 

o Juvenile fall Chinook are most abundant in the lower estuary from late 
June through August followed by a gradual decline in abundance through 
September and October as juveniles migrate to the ocean.  
 Size at ocean entrance ranges from 9 to 13 cm. 

 
Primary limiting factor for Chetco fall Chinook is summer rearing habitat, 
especially limited estuarine habitat. 
 
Coho 

 Adult coho 
o Ocean distribution appears to be mostly limited to coastal waters. 

 Maturing adults typically are caught in ocean troll and sport 
fisheries to the south of their natal stream.   

o Adult coho salmon return to coastal streams in the fall to spawn. 
 In the Chetco run timing is similar to fall Chinook (mid-October 

through late December). 
o Coho salmon spawning usually occurs from mid-November through 

January. 
 Adult spawning coho salmon are typically 3 years of age but 

precocious males (age 2) are also present in the spawning 
population.   

o Spawning occurs primarily in small, low gradient tributaries located 
throughout coastal basins. 
 Primary spawning areas in the Chetco are thought to be Jack 

Creek, North Fork, Big Emily, and the upper South Fork. 
 Juvenile coho   

o Most juvenile coho salmon spend one summer and one winter in fresh 
water.  

o Fry emergence occurs in the Chetco between mid-February and late May.   
o Rearing of juvenile coho salmon generally takes place in small low 

gradient tributary streams.  
o During summer, coho prefer pools in small streams. 

 Coho require cool water temperatures for summer rearing 
(maximum of 18-20°C.) 

o During winter, coho prefer off-channel alcoves, beaver ponds, and dam 
pools with complex cover. 

o Approximately one year after fry emergence coho migrate to the ocean. 
 Migration timing is assumed to be similar to other south coast 

streams, from March through mid-June, with the peak migration 
typically between mid-April and mid-May.  
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o It is assumed that coho salmon typically spend only a short time in the 
estuary before entering the ocean. 

o Size at ocean entrance is about 11-13 cm in length. 
 
Primary limiting factor for Chetco coho is winter rearing habitat.  Summer rearing 
habitat (water temperature) may limit smolt production in some sub-watersheds 
(North Fork, South Fork).  
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From: Bill Yocum
To: Linton, Judy L NWP; Janine_M_Castro@fws.gov
Cc: Chris Lidstone; Chip Andrus; Chuck Wheeler; Alex Cyril; Don Anglin; Frank Schnitzer; Jodi Fritts; Glen Hess; Jay

Charland; Linton, Judy L NWP; Lori Warner-Dickason; Jim O"Connor; Patty Snow; Robert Elayer; Rose Wallick;
Todd Confer; Yvonne Vallette; Joe_Zisa@fws.gov; Monty_Knudsen@fws.gov; Harry; Ted Freeman

Subject: Re: Tech Team meeting June 17
Date: Monday, June 16, 2008 12:53:32 PM

Hi Judy,

I plan on attending the Gravel Tech Team meeting in person.

From review of the USGS SOW I would suggest that a review is made by the
South Coast Watershed Council to assure that some of the data that needs to
be collected has not already been collected by the Watershed Council.  Also,
when the Yaquina (Corps dredge ship) is dredging the Checto Harbor a tally
could be made of the location and type of material dredged.  This might be
helpful in determining how much dredged material comes from the river verses
the ocean in the estuary.

Bill

----- Original Message -----
From: <Janine_M_Castro@fws.gov>
To: "Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>
Cc: "Bill Yocum" <byocum@hughes.net>; "Chris Lidstone" <cdl@lidstone.com>;
"Chip Andrus" <chip.w.andrus@mlrr.oregongeology.com>; "Chuck Wheeler"
<Chuck.Wheeler@noaa.gov>; "Alex Cyril" <Cyril.Alex@deq.state.or.us>; "Don
Anglin" <Don_Anglin@fws.gov>; "Frank Schnitzer"
<e.frank.schnitzer@mlrr.oregongeology.com>; "Jodi Fritts"
<frittsj@co.curry.or.us>; "Glen Hess" <gwhess@usgs.gov>; "Jay Charland"
<jay.charland@state.or.us>; "Linton, Judy L NWP"
<Judy.L.Linton@usace.army.mil>; "Lori Warner-Dickason"
<Lori.Warner-Dickason@state.or.us>; "Jim O'Connor" <oconnor@usgs.gov>;
"Patty Snow" <Patty.Snow@state.or.us>; "Robert Elayer"
<relayer@twcontractors.com>; "Rose Wallick" <rosewall@usgs.gov>; "Todd
Confer" <Todd.A.Confer@state.or.us>; "Yvonne Vallette"
<Vallette.Yvonne@epa.gov>; <Joe_Zisa@fws.gov>; <Monty_Knudsen@fws.gov>
Sent: Friday, June 13, 2008 9:07 AM
Subject: Re: Tech Team meeting June 17

>
> Hi Judy,
>
> I plan on attending the Gravel Tech Team meeting in person.
>
> FWS agrees with recommendations provided by NMFS regarding additional
> biologic data that can be collected during the USGS study; however, we
> would like to clearly specify one additional element and that is
> establishing habitat trends over time.  While implicit in NMFS's request,
> we would like to ensure that these data are collected for several time
> periods where possible so that trends through time can be established.  We
> realize that this may not be possible for some of the field data, but it
is
> essential for the data derived from current and historic aerial photos.
>
> Thanks,
> Janine
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>
> Janine M. Castro, PhD, RG
> Geomorphologist
>
> "There's no more to-day than
> there was a thousand years ago --
> You can't wear water out."
>                               D.H. Lawrence
>
> US Fish and Wildlife Service
> 2600 SE 98th Ave., Suite 100
> Portland, OR  97266
> 503.231.6179
>
>
>
>              "Linton, Judy L
>              NWP"
>              <Judy.L.Linton@us                                          To
>              ace.army.mil>             "Alex Cyril"
>                                        <Cyril.Alex@deq.state.or.us>, "Bill
>              06/12/2008 04:11          Yocum" <byocum@hughes.net>, "Chip
>              PM                        Andrus"
>                                        <chip.w.andrus@mlrr.oregongeology.c
>                                        om>, "Chris Lidstone"
>                                        <cdl@lidstone.com>, "Chuck Wheeler"
>                                        <Chuck.Wheeler@noaa.gov>, "Don
>                                        Anglin" <Don_Anglin@fws.gov>,
>                                        "Frank Schnitzer"
>                                        <e.frank.schnitzer@mlrr.oregongeolo
>                                        gy.com>, "Glen Hess"
>                                        <gwhess@usgs.gov>, "Janine Castro"
>                                        <Janine_M_Castro@fws.gov>, "Jay
>                                        Charland"
>                                        <jay.charland@state.or.us>, "Jim
>                                        O'Connor" <oconnor@usgs.gov>, "Jodi
>                                        Fritts" <frittsj@co.curry.or.us>,
>                                        "Linton, Judy L NWP"
>                                        <Judy.L.Linton@usace.army.mil>,
>                                        "Lori Warner-Dickason"
>                                        <Lori.Warner-Dickason@state.or.us>,
>                                        "Patty Snow"
>                                        <Patty.Snow@state.or.us>, "Robert
>                                        Elayer"
>                                        <relayer@twcontractors.com>, "Rose
>                                        Wallick" <rosewall@usgs.gov>, "Todd
>                                        Confer"
>                                        <Todd.A.Confer@state.or.us>,
>                                        "Yvonne Vallette"
>                                        <Vallette.Yvonne@epa.gov>
>                                                                         cc
>
>                                                                    Subject
>                                        Tech Team meeting June 17
>
>
>
>
>
>
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>
>
>
>
> This is a reminder of our tech team meeting scheduled for June 17 from 10
> to 12 here at the Corps offices in Portland.  Call-in number will be
> available – I’ll pass this on to all Monday.  Let me know if you will be
> participating in person so I can have appropriate info at the guard
> station.
>
>
> Agenda items so far:
>
>
> 1) update on USGS scope for sediment budget
>
>
> 2) Biological information needs for Chetco River evaluation
>
>
>         - NMFS has provided the following regarding information needed for
> the consultation process.  Need to identify other required information as
> we may be able to have USGS collect some of this info at the same time
they
> are doing field work this summer.
>
>
>       The habitat parameters listed below are commonly measurable, have
>       biological relevance to salmonid populations, and are sensitive to
>       the potential effects of gravel mining.  They demonstrate a clear
>       connection between gravel mining and fish habitat, and are expected
>       to reveal any habitat responses from the project.  Furthermore,
>       monitoring of project impacts has to be a requirement of the terms
>       and conditions of a biological opinion, these parameters are the
best
>       available indicators for monitoring incidental take.  They are
>       separated into three categories based on limiting factors in the
>       Chetco River.  These categories were chosen because of common themes
>       within documents from ODFW, South Coast Watershed Council, and NMFS.
>
>
> a)      Estuarine habitat quality
>
>
> i)      Estuary bathymetry
>
>
> ii)     Amount of bar surface
>
>
> iii)    Amount of vegetated bar surface
>
>
> iv)     Area inhabited by aquatic vegetation
>
>
> v)      Percent of vegetated bank
>
>
> b)      Riverine habitat quality
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>
>
> i)      Amount of bar surface
>
>
> ii)     Amount of vegetated bar surface
>
>
> iii)    Amount of backwater/alcove area
>
>
> iv)     Width/depth ratio
>
>
> v)      Percent erodible bank
>
>
> vi)     Percent vegetated bank
>
>
> c)      Temperature
>
>
> i)      Pool temperatures stratified by depth throughout lower 11 miles
>
>
> 3) Other issues – are there other issues to discuss?
>
>
>
>
>
> Thanks - Judy
>
>
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From: Randy Klein
To: Bill Yocum
Cc: Kevin Moynahan; Evans, Lawrence C NWP; Ted Freeman; Karmen; Terri Moffett; Molly (Wyden) McCarthy;

Rep. Wayne Krieger
Subject: Re: CHERT Process possibilities in Oregon
Date: Tuesday, June 17, 2008 7:56:31 PM
Attachments: lop2004.pdf

Hi Bill,

I will plan on being in Portalnd to meet with your group on July 10. Will I be able to use a powerpoint
setup? I plan on bringing my presentation on my thumb drive. I've attached the Humboldt County
Letter of Permission (LOP) for gravel mining in case anyone wants to get an idea ahead of time of how
the CHERT fits into the Corps' framework.

Randy Klein
County of Humboldt Extraction Review Team (CHERT)

        ----- Original Message -----
        From: Bill Yocum <mailto:byocum@hughes.net> 
        To: rdklein@sbcglobal.net
        Cc: Kevin Moynahan <mailto:kevin.moynahan@dsl.state.or.us>  ; Larry Evans
<mailto:Lawrence.C.Evans@nwp01.usace.army.mil>  ; Ted Freeman <mailto:tedf@hughes.net>  ;
Karmen <mailto:karmen.fore@mail.house.gov>  ; Terri Moffett
<mailto:Terri_moffett@gsmith.senate.gov>  ; Molly (Wyden) McCarthy
<mailto:Molly_McCarthy@wyden.senate.gov>  ; Rep. Wayne Krieger
<mailto:rep.waynekrieger@state.or.us> 
        Sent: Monday, June 16, 2008 12:25 PM
        Subject: CHERT Process possibilities in Oregon

        Hello Randy,
        
        It was good making contact with you on June 11th.  The Inter-agency Exec. Team is interested in
having a presentation from a member of the Chert group to see if this process would be beneficial to
some of the rivers in the Northwest.  Would you be available to meet with the Exec. Team at their next
meeting on July 10th and give an overview of the Chert Process.  The meeting location will be at the
Corps NW Office (located in the Duncan Plaza, Portland, OR).  Please let Kevin or myself know if this is
possible.  Thanks.
        
        Bill
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From: Cathy Tortorici
To: MOYNAHAN Kevin; Linton, Judy L NWP; Evans, Lawrence C NWP
Cc: Ken Phippen
Subject: My comments - Exec to Tech Team expectations
Date: Tuesday, June 17, 2008 2:40:23 PM
Attachments: Exec to Tech Team - Expectations CET June 2008.doc

Hello!

Ok. so I made a number of comment in track changes and then some editing outside of track changes
(I hate track changes).  Some are more editorial in nature, other as questions, etc.  The gist of my
comments are to get a bit more clarity on the process described in the document. 

Please call me if you have any questions -

Thanks -

Cathy T.

MOYNAHAN Kevin wrote the following on 6/13/2008 9:43 AM:

        As discussed at the Exec team yesterday, please comment/update/edit the attached Expectations
document.  I made some initial edits as you will see.
        
        Please have your comments back to Larry and myself by the close of business on June 17th. The
document will be reworked and sent out to Exec team members for final approval by the end of next
week. 
        
        Thanks much.  Kevin
        
        Kevin Moynahan
        Assistant Director
        Department of State Lands
        Wetlands and Waterways Conservation Division
        775 Summer St. NE, Suite 100
        Salem, OR 97301
        phone: 503-986-5259
        fax:      503-378-4844
        e-mail: kevin.moynahan@state.or.us <mailto:kevin.moynahan@state.or.us> 
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Cathy Tortorici’s Comments Below

Global Comment – You may want to consider putting the specific task under section I.  as an appendix to the document that can be easily changed without having to back into the body of the expectations document.  Right now, you have a mix of tech team assignments and regulatory review processes/considerations mixed into the same document.

Gravel Exec Team Expectations and Scope of Project Outline Related to In-Stream Gravel Operations


Blue highlighted items indicate expectations and timelines for the Interagency Gravel Tech Team


As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon and as co-chairs of the Gravel Exec Team the Department of State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the following expectations and outline of process related to the permitting of such operations.  DSL and COE seek to ensure a fair and streamlined process for decision making for applications submitted to the respective agencies for continued gravel mining in river systems throughout Oregon. 


In addition to the COE and DSL, the Gravel Exec Team consists of the following members:  Oregon Department of Fish and Wildlife; Oregon Department of Environmental Quality; Oregon Department of Land Conservation and Development; US Fish and Wildlife Service; National Marine Fisheries Service; US Environmental Protection Agency; participating county planning departments including currently from Curry County; and current and prospective commercial mining permitting proponents including Freeman Rock, Tidewater Contractors, and Umpqua Sand and Gravel. 


In working through this process it is understood the criteria for permit and
related decision making processes come from federal, state and local statutes, regulations, and codes.  It is understood that there may be federal Endangered Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) consultations required as part of the permitting process.  It is the intent of the Gravel Exec Team to identify the requirement for federal consultation as early as practicable in the permitting process. 


It is the role of the Gravel Exec Team to coordinate agency reviews and activities and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team.  It is anticipated the information developed as part of this process will be useful to the COE and DSL in considering regional general permits (RGP) and general permits (GP) respectively for commercial gravel mining activities in various watersheds along the Oregon Coast
 .  This information will also be useful for 
other agencies with regulatory oversight over gravel mining activities.
  


Proposed Work Tasks


I. Chetco operations above head of tide (Freeman and Tidewater)


1. The COE and DSL have authorized work on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11 through the 2008 in-water work period.  The National Marine Fisheries Service (NMFS) issued a biological opinion in support of these permitting decisions.


2. DSL and the COE anticipate evaluating applications for Freeman and Tidewater to operate on the Chetco in 2009.  COE and DSL will be working to develop a RGP and GP respectively, as the vehicle for authorization.  The goal is to make a final decision on the respective permits before the in-water work period in 2009.  The Tech Team will provide scientific and technical input to the Gravel Exec Team and COE
/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.

3. The agencies will continue to gather information related to gravel budgets during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the COE and DSL may exercise the options listed below.  Any decision to extend the current Freeman and Tidewater permits beyond the 2008 in-water work period will require a re-initiation of consultation with the federal services.  


a. Permit applications may be placed on hold pending data collection and information gathering, 


b. Individual permits may be granted, but with limited gravel volumes or other conditions to minimize impacts, or


c. Individual short-term permits may be granted.


4. If information developed by the Tech Team indicates mining cannot continue due to unacceptable impacts
, the COE and DSL may consider permit denial.  This applies to denial of the RGP/GP or individual permits identified in section 3 above.  


5. A scope of work (SOW) for investigation of the Chetco River system has been completed by USGS and is expected to be implemented during the summer/fall of 2008 with a preliminary report available in December 2008 and a final report anticipated in March 2009.  

a. 

b. 

c. 

d. 

The Tech Team will continue to provide support for  the Chetco study  and provide direction for future data collection for the RGP/GP.  Gravel Exec Team and the Corps/DSL.

II.  Chetco operations below head of tide (Tidewater) 


Lower Tidewater project:    The COE and DSL anticipate considering a RGP/GP for commercial gravel mining activities throughout the Chetco system including at the Tidewater location below head of tide.   The Tech Team will continue to work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 


III.  Operations on other river systems

1.  The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  Presently, the Umpqua, Rogue, Coquille and Tillamook systems (this sequencing provided by OCAPA – 6.12.08) have been identified as the next systems to be studied.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.  This will provide a good base of data that can be used by operators and permitting agencies for addressing permitting issues related to these river systems. The process used on the Chetco  process will be used as a model for information gathering for other river systems.      


1. Request
 industry input for prioritizing other river studies.


2. Develop funding strategies for future funding of work.   and decide how future studies can be funded.


3. A list of information requirements to address the other river systems.  This will involve an evaluation of existing data and a recommendation for additional data collection needed to fill information gaps.


IV.  Status and approach for permits pending COE/DSL permit renewals or      issuance of a RGP/GP

1. COE and DSL will create a master list of gravel operations with application and permit status.


2. DSL will continue to process renewals, considering federal and other state agency regulatory requirements and recommendations.  DSL requests that other agencies improve consistency on how they respond to renewal requests.  DSL will review each renewal request consistent with state law and will take into consideration regulatory requirements and comments from state and federal agencies on new and renewal applications, as well as comments made by others. To that end, DSL will respond to agency comments 
on renewals by doing one of the following, as appropriate:


a. Permit renewals will be granted, or


b. Permits may be placed on hold, at the request of the applicants, pending data collection and information gathering, or 


c. Permits may be granted, but with modified conditions potentially related to limited time periods, gravel removal volumes or other conditions to minimize impacts, or


d. If information is provided that indicates renewal will result in a cause jeopardy
 or adverse or other effects that cannot be avoided or mitigated to conform to state law, DSL will consider denial of renewal requests.


3. COE will process permit applications consistent with federal laws and regulations, and will consider comments received during the public review period.  The COE will follow up, as appropriate, with operators that have not submitted an application, to
 get them under the umbrella of the process for all gravel operations.  


�Is this document just for the Oregon Coast?  What about the Willamette?


�I would reword this to say, “  This information will also inform other regulatory agencies with oversight over gravel mining activities in Oregon.” 


�Does information from the tech team get approved before it goes to the Corps/DSL by the Exec team?


�Impacts to what?  Per the ESA? MSA? CWA 404b(1) guidelines?


�What does this sentence mean?  Why not ask the tech team, which includes industry reps, to come up with recommendations?


�Do you mean comments from the Gravel Exec Team?  Comments from the regulatory review of projects? Both?


�Do you jeopardy under the ESA?  If so you also need to mention adverse modification to critical habitat, adverse impacts to EFH under the MSA etc.  I would also point out that just because a project does not rise to the level of jeopardy or adverse modification to ESA-listed species does not mean that there are not impacts that need to be addressed and may require mitigation or avoidance that goes beyond state law.  


�I don’t understand what this sentence means.  Does this mean developing a RGP for a specific river system on the Chetco, other than the Chetco?







Cathy Tortorici’s Comments Below 
 

Global Comment – You may want to consider putting the specific task 
under section I.  as an appendix to the document that can be easily 
changed without having to back into the body of the expectations 
document.  Right now, you have a mix of tech team assignments and 
regulatory review processes/considerations mixed into the same 
document. 

 
Gravel Exec Team Expectations and Scope of Project Outline Related to In-

Stream Gravel Operations 
 
 

Blue highlighted items indicate expectations and timelines for the Interagency 
Gravel Tech Team 

 
As permitting agencies charged under state and federal law with review and 
decision making related to applications for in-stream gravel mining operations in 
the State of Oregon and as co-chairs of the Gravel Exec Team the Department of 
State Lands (DSL) and the US Army Corps of Engineers (COE) set forth the 
following expectations and outline of process related to the permitting of such 
operations.  DSL and COE seek to ensure a fair and streamlined process for 
decision making for applications submitted to the respective agencies for 
continued gravel mining in river systems throughout Oregon.  
 
In addition to the COE and DSL, the Gravel Exec Team consists of the following 
members:  Oregon Department of Fish and Wildlife; Oregon Department of 
Environmental Quality; Oregon Department of Land Conservation and 
Development; US Fish and Wildlife Service; National Marine Fisheries Service; 
US Environmental Protection Agency; participating county planning departments 
including currently from Curry County; and current and prospective commercial 
mining permitting proponents including Freeman Rock, Tidewater Contractors, 
and Umpqua Sand and Gravel.  
 
In working through this process it is understood the criteria for permit and 
related decision making processes come from federal, state and local statutes, 
regulations, and codes.  It is understood that there may be federal Endangered 
Species Act (ESA) and Magnuson Stevens Fishery Conservation Act (MSA) 
consultations required as part of the permitting process.  It is the intent of the 
Gravel Exec Team to identify the requirement for federal consultation as early as 
practicable in the permitting process.  
 
It is the role of the Gravel Exec Team to coordinate agency reviews and activities 
and provide direction to the Gravel Tech Team.  It is the role of the Tech Team to 
scope, collect, review and analyze data and other information to present 
recommendations in a coordinated fashion to the Exec Team.  It is anticipated 
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the information developed as part of this process will be useful to the COE and 
DSL in considering regional general permits (RGP) and general permits (GP) 
respectively for commercial gravel mining activities in various watersheds along 
the Oregon Coast .  This information will also be useful for other agencies with 
regulatory oversight over gravel mining activities. 
   
 
Proposed Work Tasks 
 

I. Chetco operations above head of tide (Freeman and Tidewater) 
 
1. The COE and DSL have authorized work on the portion of the Chetco 

from head of tide to just past the second bridge at approximately river mile 
11 through the 2008 in-water work period.  The National Marine Fisheries 
Service (NMFS) issued a biological opinion in support of these permitting 
decisions. 

2. DSL and the COE anticipate evaluating applications for Freeman and 
Tidewater to operate on the Chetco in 2009.  COE and DSL will be 
working to develop a RGP and GP respectively, as the vehicle for 
authorization.  The goal is to make a final decision on the respective 
permits before the in-water work period in 2009.  The Tech Team will 
provide scientific and technical input to the Gravel Exec Team and 
COE/DSL to develop the anticipated RGP/GP and inform the agency 
decision-making on these permits. 

3. The agencies will continue to gather information related to gravel budgets 
during development of the RGP/GP for the Chetco operations.   In the 
event issues cannot be adequately addressed and more studies are 
needed to complete the RGP/GP process, the COE and DSL may 
exercise the options listed below.  Any decision to extend the current 
Freeman and Tidewater permits beyond the 2008 in-water work period will 
require a re-initiation of consultation with the federal services.   

a. Permit applications may be placed on hold pending data collection 
and information gathering,  

b. Individual permits may be granted, but with limited gravel volumes 
or other conditions to minimize impacts, or 

c. Individual short-term permits may be granted. 
4. If information developed by the Tech Team indicates mining cannot 

continue due to unacceptable impacts, the COE and DSL may consider 
permit denial.  This applies to denial of the RGP/GP or individual permits 
identified in section 3 above.   

5.A scope of work (SOW) for investigation of the Chetco River system has 
been completed by USGS and is expected to be implemented during the 
summer/fall of 2008 with a preliminary report available in December 2008 
and a final report anticipated in March 2009.is expected from USGS by 
February 1, 2008.  The SOW will include: 

Comment [CT1]: Is this document just for the 
Oregon Coast?  What about the Willamette? 

Comment [CT2]: I would reword this to say, “  
This information will also inform other regulatory 
agencies with oversight over gravel mining activities 
in Oregon.”  

Comment [CT3]: Does information from the tech 
team get approved before it goes to the Corps/DSL 
by the Exec team?

Comment [CT4]: Impacts to what?  Per the ESA? 
MSA? CWA 404b(1) guidelines? 

Formatted: Bullets and Numbering
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a.USGS and the Tech Team will review Phase I information used to 
authorize the two permits through 2008.  This review will also 
identify and synthesize any data gaps required to be addressed in 
making future permitting decisions.  

b.USGS and the Tech Team will make a recommendation for 
additional data needs for use in developing the RGP/GP.   

c.A description of potential deliverables and how those deliverables will 
be used to facilitate permit decisions.  The description of potential 
deliverables will be prioritized in order of importance. 

d.a. Costs associated with creation of those deliverables or costs 
for additional studies.  This information will inform Exec Team 
budget discussions and funding strategies. 

 
The Tech Team will continue to provide support for input on the Chetco study 
SOW and provide direction for future data collection for the RGP/GP.  Gravel 
Exec Team and the Corps/DSL. 
 
II.  Chetco operations below head of tide (Tidewater)  

 
Lower Tidewater project:  The Tech Team will provide input to the COE and 
DSL concerning the lower Tidewater operation on the Chetco below head of 
tide.  The COE and DSL anticipate considering a RGP/GP for commercial 
gravel mining activities throughout the Chetco system including at the 
Tidewater location below head of tide.   The Tech Team will continue to work 
with and USGS inwill identifying and synthesizinge any data gaps required to 
be addressed below head of tide on the Chetco to inform RGP/GP permitting 
decisions.  

 
III.  Operations on other river systems 
 
1.  The Tech Team will review the USGS SOW and create a list of information 
needs and a process for obtaining the information for use in developing the 
RGP/GP for the other river systems.  Presently, the Umpqua, Rogue, Coquille 
and Tillamook systems (this sequencing provided by OCAPA – 6.12.08) have 
been identified as the next systems to be studied.  The Tech Team, in 
conjunction with the USGS, will start to develop a detailed list of the desired 
data collection related to the other river systems.  This will provide a good 
base of data that can be used by operators and permitting agencies for 
addressing permitting issues related to these river systems. The process 
used on the Chetco  process will be used as a model for information 
gathering for other river systems.       
1. Request industry input for prioritizing other river studies. 
2. Develop funding strategies for future funding of work.   and decide how 

future studies can be funded. 

Formatted: Bullets and Numbering

Comment [CT5]: What does this sentence mean?  
Why not ask the tech team, which includes industry 
reps, to come up with recommendations? 

3/7/2011 Public Notice - Additional Team Documents 000536



3. A list of information requirements to address the other river systems.  This 
will involve an evaluation of existing data and a recommendation for 
additional data collection needed to fill information gaps. 

 
IV.  Status and approach for permits pending COE/DSL permit renewals or      
issuance of a RGP/GP 
   
1. COE and DSL will create a master list of gravel operations with 

application and permit status. 
2. DSL will continue to process renewals, considering federal and other state 

agency regulatory requirements and recommendations.  DSL requests 
that other agencies improve consistency on how they respond to renewal 
requests.  DSL will review each renewal request consistent with state law 
and will take into consideration regulatory requirements and comments 
from state and federal agencies on new and renewal applications, as well 
as comments made by others. To that end, DSL will respond to agency 
comments on renewals by doing one of the following, as appropriate: 

a. Permit renewals will be granted, or 
b. Permits may be placed on hold, at the request of the applicants, 

pending data collection and information gathering, or  
c. Permits may be granted, but with modified conditions potentially 

related to limited time periods, gravel removal volumes or other 
conditions to minimize impacts, or 

d. If information is provided that indicates renewal will result in a 
cause jeopardy or adverse or other effects that cannot be avoided 
or mitigated to conform to state law, DSL will consider denial of 
renewal requests. 

3. COE will process permit applications consistent with federal laws and 
regulations, and will consider comments received during the public review 
period.  The COE will follow up, as appropriate, with operators that have 
not submitted an application, to get them under the umbrella of the 
process for all gravel operations.   

 
 

Comment [CT6]: Do you mean comments from 
the Gravel Exec Team?  Comments from the 
regulatory review of projects? Both?

Comment [CT7]: Do you jeopardy under the 
ESA?  If so you also need to mention adverse 
modification to critical habitat, adverse impacts to 
EFH under the MSA etc.  I would also point out that 
just because a project does not rise to the level of 
jeopardy or adverse modification to ESA-listed 
species does not mean that there are not impacts that 
need to be addressed and may require mitigation or 
avoidance that goes beyond state law.  

Comment [CT8]: I don’t understand what this 
sentence means.  Does this mean developing a RGP 
for a specific river system on the Chetco, other than 
the Chetco? 
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From: Linton, Judy L NWP
To: "Rich Angstrom"
Cc: "Joy Smith"; Linton, Judy L NWP
Subject: Umpqua and Rogue Rivers
Date: Friday, June 27, 2008 2:55:26 PM

Rich:  As the Umpqua and Rogue River systems are the next to be evaluated as part of the interagency
gravel initiative, the Corps is interested in moving forward with planning the Phase 1 studies.  One of
the issues we will need to decide is the study boundary.  On the Umpqua for example, would this
include the mainstem Umpqua and the South Umpqua to the upper extent of current mining, or do we
include the North Umpqua as well?  On the Rogue, the Tech Team identified three potential areas:  the
lower basin, the Applegate, and the Illinois.  I would like to get industry input on study areas for both of
these river systems.

Thanks for giving this some thought.  Knowing the ultimate study area will help determine cost and
informational needs for the Phase 1 study.  Judy
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From: CYRIL Alex
To: Linton, Judy L NWP
Cc: PUENT Sally
Subject: RE: Expectations Document
Date: Tuesday, July 01, 2008 8:53:03 AM

Hi Judy.
It looks like she intended to send comments on the 19th or 20th, but I can't tell from her saved email
system if she did or not. 

The general gist of it was that DEQ agrees with Monty that some clarity needed to be arrived at around
how the agencies continue to work on other permit requests for gravel removal.  Like Joy pointed out,
we did not agree to only work on one watershed at a time, but the Exec Team did accept OCAPA's
recommendations for which watersheds to prioritize.  DEQ is concerned that OCAPA does not represent
all of the potential operators and that this prioritization decision will not be workable without agreement
from all operators about which permit applications will be processed when.  Without agreement from the
agencies to apply the "process" (Phase I/Phase II) consistently and agreement on this from those being
regulated, DEQ (and all the other regulating agencies) will have staff level issues in trying to do this
gravel team work as well as process other gravel permits.

The language should be clear and all the agencies should be in agreement that if we are only working
on those on the priority list that the other applicants are made aware of this.  Perhaps this Exec Team
agreement should be made public to offer some transparancy and information to those wishing to apply
for removal elsewhere.  Perhaps we will talk more about this at the "offline" meeting this week.

Thanks.
--Alex

        -----Original Message-----
        From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
        Sent: Tuesday, July 01, 2008 8:28 AM
        To: CYRIL Alex
        Subject: Expectations Document
       
       

        Alex:  do you know if Sally had comments on the “Expectations Document” Kevin Moynahan sent
out for review in mid-June?  I am revising the document and want to incorporate all comments – Kevin
thought Sally had one or two but couldn’t access them.  Thanks - Judy
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From: Chris Lidstone
To: Linton, Judy L NWP; Alex Cyril; Bill Yocum; Chip Andrus; Chuck Wheeler; Don Anglin; Frank Schnitzer; Glen

Hess; Janine Castro; Jay Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert
Elayer; Rose Wallick; Todd Confer; Yvonne Vallette

Cc: Evans, Lawrence C NWP; MOYNAHAN Kevin; Joy Smith
Subject: RE: Phase I Study Summary
Date: Tuesday, July 01, 2008 5:49:10 PM
Attachments: Phase I Channel Assessment-Lidstone Comments.doc

Judy et. al.:

Attached are my comments and proposed revisions (as track changes) to
Janine's Phase 1 approach.

Chris

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell
-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, June 27, 2008 2:58 PM
To: Alex Cyril; Bill Yocum; Chip Andrus; Chris Lidstone; Chuck Wheeler;
Don Anglin; Frank Schnitzer; Glen Hess; Janine Castro; Jay Charland; Jim
O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty
Snow; Robert Elayer; Rose Wallick; Todd Confer; Yvonne Vallette
Cc: Evans, Lawrence C NWP; MOYNAHAN Kevin
Subject: FW: Phase I Study Summary

Folks:  Attached is the Phase 1 Assessment summary passed on by Janine.
If
you have ideas on items to add to this list, please pass them on.  Judy

-----Original Message-----
From: Janine_M_Castro@fws.gov [mailto:Janine_M_Castro@fws.gov]
Sent: Wednesday, June 25, 2008 5:38 PM
To: Linton, Judy L NWP; Lori.Warner-Dickason@state.or.us
Cc: Joe_Zisa@fws.gov
Subject: Phase I Study Summary

Hi Judy,

Attached is a draft Phase I study summary to share with the Tech Team.

Janine

(See attached file: Phase I Channel Assessment.doc)

Janine M. Castro, PhD, RG
Geomorphologist

"There's no more to-day than
there was a thousand years ago --
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Phase I: Assessment of Vertical Channel Stability


To determine the feasibility of continued aggregate extraction in Oregon rivers, a two-phase approach to stream assessment was developed by federal and state agencies through the coordinated Gravel Technical Team.  Phase I includes a reconnaissance level geomorphic investigation to determine if the stream reach of interest is aggrading, degrading, or in dynamic equilibrium.  Phase II is a more in-depth analysis of the actual sediment budget including areas of sediment recruitment and storage.  Following is a brief outline of a proposed method for Phase I studies.


The use of sediment budgets and the geomorphic approach are reasonable measures to determine how much and potentially where to mine aggregate, however, they do not specifically address if mining should occur based on the vertical stability of the stream system.  The vertical stability of the stream, whether the stream is aggrading or degrading, is a direct surrogate for the water/sediment balance.  Degrading streams are generally deficient in sediment relative to stream flow, while aggrading streams are generally replete with sediment.  Those streams that are neither aggrading nor degrading are considered to be in “dynamic equilibrium”. The investigator shall be knowledgeable of local scour versus general scour on the river system upon which the studies are being conducted. Similarly aggradation may occur on a local and/or regional level.  The investigator’s study should at all times consider the end product use of their document as well as a reasonable temporal framework for the study (10-25 years depending on the limitations of the data set).

Determination of whether a stream system is aggrading, degrading, or is in a dynamic equilibrium is essential for determining whether in-stream mining is a viable option.  Mining should not occur in degrading stream systems because the degradation indicates that the stream is not in balance with its water/sediment supply and is sediment deficient.  On the other hand, aggrading streams may provide a reasonable source of aggregate if the material can be removed in a way that maintains natural fluvial processes and hence aquatic habitat.  Streams in dynamic equilibrium should be very carefully evaluated because any increased removal of sediment may initiate channel degradation. 

The river system should be carefully evaluated to address bed and bank composition and conditions. For example bedrock controlled channels may respond to gravel removal in a different fashion than an alluvial system or may not respond within the temporal confines of the study.  Similarly a channel may respond to gravel removal differently should the banks be composed of bedrock. The fluvial system should be addressed in a comprehensive fashion and the investigator should note not only the physical composition of the bed and banks but also certain extrinsic variables including other land development conditions which may affect channel response.

A variety of assessment tools are available to determine if a stream is aggrading or degrading that range from a reconnaissance level to an in-depth sediment budget approach. It is advisable to start with a reconnaissance level approach (Phase I) to determine the general trends of a stream system.  If the stream is determined to be aggrading, then a detailed sediment budget analysis can be performed to determine approximate quantities of sediment moving through the system and the primary sources of the sediment.  Following is a list of reconnaissance level, Phase I, techniques (from most rapid and least expensive, to more intensive) that will help to answer the broad question of aggradation or degradation (this list includes common techniques, but should not be considered a complete list).  The maximum number of techniques listed should be employed depending on feasibility and appropriateness to a given site.  This is a weight of evidence argument, so conclusions should not be drawn from a single approach.


· Analysis of stream gauge records, especially long-term comparison of individual flow measurements and rating curve shifts (the number of rating tables will give an indication of channel cross-sectional stability and a trend of aggradation and degradation).


· Comparative longitudinal profile analysis. This may incorporate FEMA data, recent and historic mapping, buried pipeline as-built data and bathymetric surveys.

· Analysis of bathymetry from bridge scour evaluations and/or analysis of bridge as-built conditions with current conditions. The reviewer should determine whether the constructed bridge is an actual constriction to the river or if it is a free spanning structure, which has limited affect on the river flood flows.

· Review of bridge maintenance records, specifically additional scour protection or dredging.  The reviewer should be consider local scour, pier scour and the effect of revetment works on bridge maintenance issues.  This may require initial site review and contact with the local city or county engineer.

· Review of maintenance records associated with pipeline crossings.


· Review of permits issued by state and federal agencies for in-water work.  Permits for bank stabilization projects and repair are particularly useful.


· Review of survey data provided by the mining operators. As part of the permitting process, the operators are required to complete , pre-removal and post-removal topographic surveys of each bar.

· Examination of in-channel or channel-adjacent cultural features for evidence of scour, deposition or influences on local and regional channel stability (i.e. rip rap, levees, irrigation diversions, boat launches, pipelines, culverts).


· Examination of tributary confluences to see if there is an aggradation or degradational condition where the tributary enters the mainstem.


· Analysis of peak flow hydrology, including shifts in magnitude of index floods or flood patterns (extensive gravel exposure after flooding is often interpreted as aggradation, when in actuality it may just reflect a redistribution of the sediment).


· Review of dike/levee elevations, breaching, and flooding history.


· Evidence for cross-sectional change in shape and area, especially widening and shallowing of the cross-section, which can be evaluated even where cross-sections cannot be precisely re-located.


· Review of historical aerial photographs to address changes in plan form.

· Review of bar patterns and the number of bars following a review of historical aerial photographs.  Under this analysis the reviewer should address the charateristics and the population of medial bars, point bars, longitudinal bars and bars located at the outside of meander bends. The size and shape of the bars should be addressed over time recognizing that the the air photos may reflect different water levels or river stage heights.

· Examination of streambank heights and relationship with geomorphic bankfull (the elevation of the depositional surface corresponding with the currently active floodplain, which may not be the same as the historic floodplain
).


· Examination of floodplain and bank areas to determine if there is a buried soil horizon
.


· Review of changes in points of diversion, any known saltwater intrusion (in tidal areas), and change in groundwater elevation
.

· Review of aerial photos with ground truthing  to determine if riparian vegetation has been lost due to prolonged saturation, or if there has been a shift from drought tolerant to saturation tolerant species (or vice versa).


· Field investigation to characterize geomorphic features including tributary junctions, alluvial fans, floodplains, and exposed bedrock
.


· Semi-quantitative field examination of streambed sediment patterns.  This may include textural analysis of the armor (pavement) and sub-armor (sub-pavement) layer.  Appropriate statistics may include Grain Size Distribution Curves, Sorting Indices, Measurements of Skewness or Assymetry etc.  The field examination may include, but are not necessarily limited to  the following:


· pavement to sub-pavement size relationships (lack of a coarsened surface layer may indicate heavy sediment load and inability to transport this load or may be influenced by recent historical flows., 

· matrix supported sub-pavement (i.e. the coarse grains do not touch each other, which may indicate a heavy sediment load),.  

· evidence for pool infilling (bars encroaching on pools, or buried pavement in pools), 


· 

· buried pavement layers, 


· bi-modal pavement layers, 


· bimodal sediment distributions (i.e. peak in both the sand and gravel fractions, which can be an indication of heavy local sources such as eroding banks, as opposed to distal watershed sources).


None of these study elements alone is sufficient to conclude that a stream is aggrading or degrading, but taken together, they provide a strong basis for determining the trend in vertical stability and channel response to the removal of aggregate. The reviewer should also note other influences within the watershed that might influence channel behavior including channel straightening, dam construction, construction of levees, subdivision development, civil works etc. 

�I'm not sure what Janine means here.


�Again this needs further clarification since buried soil horizons may have multiple conflicting meanings.


�Again such changes are influenced by many variables. The investigator must carefully weigh these data..


�I separated  out several of these factors above---given their importance in (1) addressing channel response to material removal questions; (2) defining the current state of the channel. My concern with  the geomorphic state of alluvial fans is that in many cases, the alluvial fan landform influence fill on the floodplain.  Such features are important indicators of source delivery to the system --but may be so over the long term. I thinkeach should be treated separately.







You can't wear water out."
                              D.H. Lawrence

US Fish and Wildlife Service
2600 SE 98th Ave., Suite 100
Portland, OR  97266
503.231.6179
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Phase I: Assessment of Vertical Channel Stability 
 
To determine the feasibility of continued aggregate extraction in Oregon rivers, a two-
phase approach to stream assessment was developed by federal and state agencies 
through the coordinated Gravel Technical Team.  Phase I includes a reconnaissance level 
geomorphic investigation to determine if the stream reach of interest is aggrading, 
degrading, or in dynamic equilibrium.  Phase II is a more in-depth analysis of the actual 
sediment budget including areas of sediment recruitment and storage.  Following is a 
brief outline of a proposed method for Phase I studies. 
 
The use of sediment budgets and the geomorphic approach are reasonable measures to 
determine how much and potentially where to mine aggregate, however, they do not 
specifically address if mining should occur based on the vertical stability of the stream 
system.  The vertical stability of the stream, whether the stream is aggrading or 
degrading, is a direct surrogate for the water/sediment balance.  Degrading streams are 
generally deficient in sediment relative to stream flow, while aggrading streams are 
generally replete with sediment.  Those streams that are neither aggrading nor degrading 
are considered to be in “dynamic equilibrium”. The investigator shall be knowledgeable 
of local scour versus general scour on the river system upon which the studies are being 
conducted. Similarly aggradation may occur on a local and/or regional level.  The 
investigator’s study should at all times consider the end product use of their document as 
well as a reasonable temporal framework for the study (10-25 years depending on the 
limitations of the data set). 
 
Determination of whether a stream system is aggrading, degrading, or is in a dynamic 
equilibrium is essential for determining whether in-stream mining is a viable option.  
Mining should not occur in degrading stream systems because the degradation indicates 
that the stream is not in balance with its water/sediment supply and is sediment deficient.  
On the other hand, aggrading streams may provide a reasonable source of aggregate if the 
material can be removed in a way that maintains natural fluvial processes and hence 
aquatic habitat.  Streams in dynamic equilibrium should be very carefully evaluated 
because any increased removal of sediment may initiate channel degradation.  
 
The river system should be carefully evaluated to address bed and bank composition and 
conditions. For example bedrock controlled channels may respond to gravel removal in a 
different fashion than an alluvial system or may not respond within the temporal confines 
of the study.  Similarly a channel may respond to gravel removal differently should the 
banks be composed of bedrock. The fluvial system should be addressed in a 
comprehensive fashion and the investigator should note not only the physical 
composition of the bed and banks but also certain extrinsic variables including other land 
development conditions which may affect channel response. 
 
A variety of assessment tools are available to determine if a stream is aggrading or 
degrading that range from a reconnaissance level to an in-depth sediment budget 
approach. It is advisable to start with a reconnaissance level approach (Phase I) to 
determine the general trends of a stream system.  If the stream is determined to be 
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aggrading, then a detailed sediment budget analysis can be performed to determine 
approximate quantities of sediment moving through the system and the primary sources 
of the sediment.  Following is a list of reconnaissance level, Phase I, techniques (from 
most rapid and least expensive, to more intensive) that will help to answer the broad 
question of aggradation or degradation (this list includes common techniques, but should 
not be considered a complete list).  The maximum number of techniques listed should be 
employed depending on feasibility and appropriateness to a given site.  This is a weight 
of evidence argument, so conclusions should not be drawn from a single approach. 
 
$ Analysis of stream gauge records, especially long-term comparison of individual 

flow measurements and rating curve shifts (the number of rating tables will give 
an indication of channel cross-sectional stability and a trend of aggradation and 
degradation). 

$ Comparative longitudinal profile analysis. This may incorporate FEMA data, 
recent and historic mapping, buried pipeline as-built data and bathymetric 
surveys. 

$ Analysis of bathymetry from bridge scour evaluations and/or analysis of bridge 
as-built conditions with current conditions. The reviewer should determine 
whether the constructed bridge is an actual constriction to the river or if it is a free 
spanning structure, which has limited affect on the river flood flows. 

$ Review of bridge maintenance records, specifically additional scour protection or 
dredging.  The reviewer should be consider local scour, pier scour and the effect 
of revetment works on bridge maintenance issues.  This may require initial site 
review and contact with the local city or county engineer. 

$ Review of maintenance records associated with pipeline crossings. 
$ Review of permits issued by state and federal agencies for in-water work.  Permits 

for bank stabilization projects and repair are particularly useful. 
$ Review of survey data provided by the mining operators. As part of the permitting 

process, the operators are required to complete , pre-removal and post-removal 
topographic surveys of each bar. 

$ Examination of in-channel or channel-adjacent cultural features for evidence of 
scour, or deposition or influences on local and regional channel stability (i.e. rip 
rap, levees, irrigation diversions, boat launches, pipelines, culverts). 

$ Examination of tributary confluences to see if there is an aggradation or 
degradational condition where the tributary enters the mainstem. 

$ Analysis of peak flow hydrology, including shifts in magnitude of index floods or 
flood patterns (extensive gravel exposure after flooding is often interpreted as 
aggradation, when in actuality it may just reflect a redistribution of the sediment). 

$ Review of dike/levee elevations, breaching, and flooding history. 
$ Evidence for cross-sectional change in shape and area, especially widening and 

shallowing of the cross-section, which can be evaluated even where cross-sections 
cannot be precisely re-located. 

$ Review of historical aerial photographs to address changes in plan form. 
$ Review of bar patterns and the number of bars following a review of historical 

aerial photographs.  Under this analysis the reviewer should address the 
charateristics and the population of medial bars, point bars, longitudinal bars and 
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bars located at the outside of meander bends. The size and shape of the bars 
should be addressed over time recognizing that the the air photos may reflect 
different water levels or river stage heights. 

$ Examination of streambank heights and relationship with geomorphic bankfull 
(the elevation of the depositional surface corresponding with the currently active 
floodplain, which may not be the same as the historic floodplain). 

$ Examination of floodplain and bank areas to determine if there is a buried soil 
horizon. 

$ Review of changes in points of diversion, any known saltwater intrusion (in tidal 
areas), and change in groundwater elevation. 

$ Review of aerial photos with ground truthing  to determine if riparian vegetation 
has been lost due to prolonged saturation, or if there has been a shift from drought 
tolerant to saturation tolerant species (or vice versa). 

$ Field investigation to characterize geomorphic features including tributary 
junctions, alluvial fans, floodplains, and exposed bedrock. 

$ Semi-quantitative field examination of streambed sediment patterns.  This may 
include textural analysis of the armor (pavement) and sub-armor (sub-pavement) 
layer.  Appropriate statistics may include Grain Size Distribution Curves, Sorting 
Indices, Measurements of Skewness or Assymetry etc.  The field examination 
may include, but are not necessarily limited to  the followingincluding: 
$ pavement to sub-pavement size relationships (lack of a coarsened surface 

layer may indicate heavy sediment load and inability to transport this 
load),  or may be influenced by recent historical flows.,  

$ matrix supported sub-pavement (i.e. the coarse grains do not touch each 
other, which may indicate a heavy sediment load), ),.   

$ evidence for pool infilling (bars encroaching on pools, or buried pavement 
in pools),  

$ bar patterns, such as population of medial bars and bars located at the 
outside of meander bends,  

$ buried pavement layers,  
$ bi-modal pavement layers,  
$ bimodal sediment distributions (i.e. peak in both the sand and gravel 

fractions, which can be an indication of heavy local sources such as 
eroding banks, as opposed to distal watershed sources). 

 
None of these study elements alone is sufficient to conclude that a stream is aggrading or 
degrading, but taken together, they provide a strong basis for determining the trend in 
vertical stability. and channel response to the removal of aggregate. The reviewer should 
also note other influences within the watershed that might influence channel behavior 
including channel straightening, dam construction, construction of levees, subdivision 
development, civil works etc.  

Comment [MSOffice1]: I'm not sure what 
Janine means here. 

Comment [MSOffice2]: Again this needs 
further clarification since buried soil horizons may 
have multiple conflicting meanings.

Comment [MSOffice3]: Again such changes are 
influenced by many variables. The investigator must 
carefully weigh these data.. 

Comment [MSOffice4]: I separated  out several 
of these factors above---given their importance in (1) 
addressing channel response to material removal 
questions; (2) defining the current state of the 
channel. My concern with  the geomorphic state of 
alluvial fans is that in many cases, the alluvial fan 
landform influence fill on the floodplain.  Such 
features are important indicators of source delivery 
to the system --but may be so over the long term. I 
thinkeach should be treated separately.
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From: Patty Snow
To: Linton, Judy L NWP; Janine Castro; CHARLAND Jay; CYRIL Alex; Jim O"Connor; Glen Hess; Yvonne Vallette;

Chuck.Wheeler@noaa.gov; Frank Schnitzer; Chris Lidstone
Subject: FW: SONCC docs
Date: Thursday, July 03, 2008 2:32:14 PM
Attachments: Oregon SONCC Smolt Capacity Estimates - 6-5-08 DRAFT.pdf

SONCC_backgrounder (May 21 final).doc

I thought the gravel group might be interested in these documents on Southern Oregon Northern
California Coho. Have a great holiday weekend, Patty

Patty Snow

Land and Water Use Coordinator

Wildlife Division

(503) 947-6089

________________________________

From: Thomas Stahl
Sent: Thursday, July 03, 2008 1:04 PM
To: Patty Snow
Subject: SONCC docs

Patty,

Hope these help.  They are all that I or our planning group has.

Tom

3/7/2011 Public Notice - Additional Team Documents 000545




 
DRAFT 


 
 
 


Smolt Capacity Estimates for Coho Salmon in the Oregon 
Portion of the SONCC ESU 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


Prepared by: 
Thomas Nickelson 


 
 


For: 
The Oregon Department of Fish and Wildlife 


 
 
 
 


May 2008 
 
 
 
 
 


Maps courtesy of Erin Gilbert, ODFW 







Introduction 
 
Estimates were made for individual reaches based on habitat inventory data, a smolt 
capacity model and water temperature data.  Because the data were not complete for all 
streams and reaches, assumptions were necessary to apply results from reaches with data 
to those without.  Thus this exercise is not intended to provide true and precise estimates 
of total smolt capacity; rather it is intended to provide a general landscape view of the 
condition of stream habitat for coho salmon and as a starting point from which to address 
restoration actions.  Because habitat is assessed at the reach scale, there may be some 
reaches that are limited by summer habitat (and summer temperatures) that can provide 
winter habitat for fish dislocated from reaches higher in the subbasin that are limited by 
winter habitat.  This situation is not reflected in the smolt capacities presented here. 
 
 


Methods 
General 
The general approach used to estimate smolt capacity in individual stream reaches 
follows the methods of Cramer Fish Sciences (2008) which was applied to streams in the 
Klamath Basin.  A new version of the Habitat Limiting Factors Model (HLFM v7.1) was 
used in place of HLFM Version 6.1 used by Cramer Fish Sciences (2008).  The 
difference between HLFM Version 7.1 and HLFM Version 6.1 is that Version 7.1 
incorporates the effect of wood on coho density in the winter and that summer densities 
are slightly different as a result of the addition a stream to the database and adjustment of 
mark-recapture estimates to known numbers based on Rodgers et al (1992).  HLFM 
Version 7.1 uses the same width scalar (W = 59.75 * wetted width2.54) as described by 
Cramer Fish Sciences (2008) and shown in Figure 1.   
 
Cramer Fish Sciences (2008) also used an alkalinity scalar based on the work of Ptolemy 
(1993) to adjust for the increased productivity of Klamath Basin streams compared to the 
Oregon coastal streams upon which HLFM is based.  Such a scalar may also be 
appropriate for portions of the Rogue Basin; however I was unable to acquire alkalinity 
data.  However, it is unlikely that the lack of such a scalar will affect the pattern of results 
presented here because of the large effects of temperature. 
 
I used a temperature scalar similar to that used by Cramer Fish Sciences (2008) to adjust 
summer capacities for the effects of temperature.  This logistic function passed through 
0.95 at a maximum weekly average temperature (MWAT) of 16°C and 0.01 at a MWAT 
of 21°C (Chuck Huntington, Clearwater BioStudies, personal communication)(Figure 2).  
This curve was chosen from four possible curves plotted in Figure 2 because it best fit the 
data. 
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Figure 1.  HLFM Version 7.1 function used to scale summer parr density based on 
average wetted width of the surveyed reach. 


Figure 2.  T Chuck Huntington (Clearwater BioStudies) 
based on the concepts presented in Cramer Fish Sciences (2008).  The current analysis 
used the CFS-type 16-21C, 95%-1% scalar (blue line) (Chuck Huntington, Clearwater 
BioStudies, personal communication). 


 


 
emperature scalars developed by 
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Step by St
1. The Intrinsic Potential (IP; Burnett et al. 2007) database developed by NOAA 


(W regon 
por nt 
>7% ba tion models (DEMs) and reaches that fell within a 
21.5°C air temperature mask  (Williams et al. 2006).  This database included a wide 


ing all 


ed: 


oved unless know to have habitat. 
med gulches, or absent from the 1:24000 


less stream 
fore smolt capacities were not 


C. Smolt capacities were not estimated for stream reaches known to be dry or 


were assumed to be dry or too steep.  Most surveyed reaches in B and C above 


F. 
G. 


).  
 
2. Stream


data av
consist ndscape.  Factors used to establish reach 
breaks were:  


ends of tributaries.  


3. HL
by the 
basin s r 
unsurv nner. 


 


ACW) of the reach in the IP database using 


ep Methods 


illiams et al. 2006) was used as a starting point for coho distribution in the O
tion of the SONCC.  This stream layer eliminated stream reaches with gradie


sed of 10-m digital eleva


range of stream sizes and in some cases things like irrigation ditches.  Thus a process 
was used to pare down and “ground-truth” the stream list.  In addition to remov
reaches above natural barriers not identified by Williams (2006) the following 
process was us


 
A. Stream segments less than 1km were rem
B. Streams that were unnamed, na


USGS maps were assumed to be dry or intermittent and were un
survey data showed differently and there
estimated. 


intermittent. 
D. Smolt capacities were not estimated for stream reaches with survey data that 


showed measured gradient >7%. 
E. Smolt capacities were not estimated for stream reaches with IP<0.25, as they 


had IP valued <0.25. 
Smolt capacities were not estimated for stream reaches above barriers. 
Smolt capacities were not estimated for large mainstem reaches (Active 
channel width > 35m


 reach breaks were established based on several approaches depending on the 
ailable or needs to shorten long reaches.  It was not possible to apply a 
ent set of reach breaks across the la


 
A. Reach breaks of surveyed reaches. 
B. Location of temperature data. 
C. Tributary junctions where temperature estimates were needed. 
D. Change in stream order in long reaches 
E. Abrupt decreases in IP at the upper 


 
FM v7.1 was used to estimate summer parr capacity of stream reaches surveyed 


Oregon Department of Fish and Wildlife Aquatic Inventory Project either as a 
urvey or a random Oregon Plan Monitoring survey.  Summer parr capacity fo
eyed reaches was extrapolated from surveyed reaches in the following ma


A. Extrapolation of parr capacity was done within reaches of similar size based 
on average active channel width (
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the following categories: <5m, >5m and <10m, >10m and <15m, >15m and 
<20m, and >20m.  
An unsurveyed reach was assigned a parr capacity value based on the median B. 


tream 


y data.  


4. Temperature data  MWAT) was 
accumulated from the Oregon Department of Environmental Quality (DEQ) web site, 


nd a report 
ple years of data the 


highest MWAT was used.  An estimate was made for the upper and lower end of each 
reach where smolts estimates were made.  


m 


 
.  


. 
ch was estimated as the average of the 


MWAT at the upper and lower ends of the reach.  This value was used in the 
temperature scalar (TS): 


 
TS = 1/(1+EXP(-27.07-(-1.51*MWAT))) 


 
5. Summer parr capacity from HFFM (PHLFM) was adjusted for the effects of 


temperature by applying the temperature scalar to give PT:   
 


PT = PHLFM * TS
 
6. Smolt capacity was estimated as the minimum of PT * S, where S = 0.71 (the density 


independent survival rate from summer parr to smolt in HLFM) or PHLFM * 0.25 (the 
average proportion of smolt capacity to summer parr capacity in the estimates made 
for the Oregon Coast [Table 1 of the Oregon Coast Coho Assessment Smolt Capacity 
Report]).  The former is the smolt capacity as limited by summer habitat and the latter 
is the smolt estimate as limited by winter habitat.  By this approach, reaches with 
average MWAT of 18.4 or greater are limited by summer habitat, while those with 
average MWAT less than 18.4 are limited by winter habitat.  This approach may 
underestimate winter smolt capacity of interior streams where the ratio of smolt 
capacity to summer parr capacity may be higher than in coastal streams with higher 
summer flows relative to channel size.   


parr capacity of reaches of similar size in surveyed reaches in the same s
(including forks), in the same subbasin, or in the same population, depending 
upon availability of surve


 
(Maximum Weekly Average Temperature:


a summary spreadsheet produced by the South Coast Watershed Council, a
on Bear Creek (Dambacher et al. 1992).  For sites with multi


 
A. The location of individual temperature measurements was determined relative 


to the lower end of each stream reach.  Most temperature measurements were 
made at stream mouths.  Data from streams with measurements at multiple 
sites were used to estimate the average change in temperature per km of 
upstream distance (∆T) for each population.   


B. MWAT at the upper end of each reach (if not measured) was estimated fro
the length of the reach and ∆T.   


C. The minimum temperature estimated for the upper end of a reach was 13ºC
for all populations except the Upper Rogue where the minimum was 10 ºC
These temperatures were based on the minimum observations in the database


D. The average MWAT for each rea
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Results and Discussion 
 
To put the estimates of smolt capacity into perspective, one can look at the categories of 
smolt capacity developed for the Oregon Coastal Coho Salmon Assessment.  High 
quality habitat has a capacity of > 1,750 smolts/km, moderate quality habitat has a 
capacity of 901 – 1,750 smolts/km, and Low quality habitat has a capacity of 900 
smolts/km or less.  
 
 
Elk Independent Population 
Stream reaches in the Elk population have a weighted average of 361 coho salmon 
smolts/km, with all of the reaches that supported fish having capacities of more than 20 
smolts/km.  The best habitat has a capacity of only 833 smolts/km (Figure 3; Table 1).  
Thus the stream habitat in the Elk River Basin would be considered poor.  However, it 
should be noted that actual habitat survey data from Elk River was almost nonexistent, 
with only a single 1km reach out of 123 total km of habitat.  Included in the 123km is 
1km of stream above a natural barrier in Butler Creek that was not identified by Williams 
(2006). 
 
Based on this analysis, overall coho salmon smolt production in Elk River is limited by 
winter habitat.  However, high water temperatures (>18.4º) in four lower basin tributaries 
(Figure 4) limit smolt production during summer.  Temperatures in the mainstem Elk 
River between Anvil Creek and Bungalow Creek also limit summer parr populations but 
these reaches potentially provide winter habitat for tributaries above Anvil Creek that are 
limited by winter habitat.  Current total smolt capacity for the Elk Independent 
Population is estimated at 39,100.  
 
 
Lower Rogue Independent Population 
Stream reaches in the Lower Rogue population have a weighted average of 462 coho 
salmon smolts/km, with 30% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  The best habitat has a capacity of only 843 smolts/km (Figure 5; 
Table 2).  Thus the stream habitat in the Lower Rogue River Basin would be considered 
poor.  However, it should be noted that as with Elk River, actual habitat survey data from 
Lower Rogue River was almost nonexistent, with only a single 0.5km reach out of 158 
total km of habitat (including 42km of mainstem Rogue River).   
 
Based on this analysis, overall coho salmon smolt production in Lower Rogue River is 
limited by winter habitat.  However, high water temperatures (>18.4º) in Edson and 
Quosatana creeks (Figure 6) limit smolt production during summer.  Temperatures in the 
several reaches of the Lobster Creek sub-basin also limit summer parr populations but 
these reaches potentially provide winter habitat for tributaries higher in the basin that are 
limited by winter habitat.  Current total smolt capacity for the Lower Rogue Independent 
Population is estimated at 38,600.  
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Chetco Independent Population 
Stream reaches in the Chetco population have a weighted average of 440 coho salmon 
smolts/km, with 2% of the reaches that supported fish having capacities of less than 10 
smolts/km.  The stream habitat in the Chetco River Basin would be considered poor.  
Habitat survey data is available for about 10% (17 reaches totaling 29km) of the 295km 
in the IP database for the Chetco Basin.  However, included in the 295km are about 23km 
of stream above natural barriers in the North Fork Chetco, Quail Prairie Creek, Eagle 
Creek, and Tin Cup Creek that were not identified by Williams (2006). 
 
Based on this analysis, overall coho salmon smolt production in Chetco River Basin is 
limited by winter habitat.  However, high water temperatures (>18.4º) in five lower basin 
tributaries and in the upper basin above Granite Creek (Figure 8) limit smolt production 
during summer.  Current total smolt capacity for the Chetco Independent Population is 
estimated at 75,500.  
 
 
Winchuck Independent Population 
Stream reaches in the Winchuck population have a weighted average of 512 coho salmon 
smolts/km, with 7% of the reaches that supported fish having capacities of less than 10 
smolts/km.  The stream habitat in the Winchuck River Basin would be considered poor.  
However, it should be noted that as with Elk River and the Lower Rogue, actual habitat 
survey data from the Winchuck River is very limited, with four survey reaches totaling 
3km reach out of 113 total km of habitat.   
 
Based on this analysis, overall coho salmon smolt production in Winchuck River Basin is 
limited by winter habitat.  The only area where temperature is a problem (>18.4º) is the 
mainstem Winchuck River (Figure 10), where parr production is limited during summer.  
However, these reaches potentially provide winter habitat for tributaries higher in the 
basin that are limited by winter habitat.  Current total smolt capacity for the Winchuck 
Independent Population is estimated at 50,600.  
 
 
Illinois Independent Population 
Stream reaches in the Illinois population have a weighted average of only 267 coho 
salmon smolts/km, with 25% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  However, the best habitat, a 4km reach of Elk Creek, has a capacity 
of 1,916 smolts/km (Figure 11; Table 5).  Overall, the stream habitat in the Illinois River 
Basin would be considered very poor.  Habitat survey data is available for about 17% (72 
reaches totaling 185km) of the 1,088km in the IP database for the Illinois Population.  
However, included in the 1,088km are over 98km of stream above natural barriers in 
Silver Creek, Briggs Creek, and Gilligan Creek that were not identified by Williams 
(2006).   
 
Based on this analysis, overall coho salmon smolt production in Illinois River Basin is 
limited by winter habitat.  However High water temperature (>18.4º) in a number of 
tributaries (Figure 12), limits smolt production during summer.  In addition, several 
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streams or stream reaches are dry or intermittent (Table 5).  Current total smolt capacity 
for the Illinois Independent Population is estimated at 223,400.  
 
 
Middle Rogue & Applegate Independent Population 
Stream reaches in the Middle Rogue & Applegate population have a weighted average of 
only 184 coho salmon smolts/km, with 25% of the reaches that supported fish having 
capacities of less than 10 smolts/km.  However, the best habitat, a 2km reach of Sterling 
Creek, has a capacity of 2,119 smolts/km (Figure 13; Table 6).  Overall, the stream 
habitat in the Middle Rogue & Applegate Basins would be considered very poor.  Habitat 
survey data is available for about 30% (221 reaches totaling 446km) of the 1,463km in 
the IP database for the Middle Rogue & Applegate Population below Applegate Dam.  
However, included in the 1,463km are over 32km of stream above natural barriers in 
Stair Creek, Jumpoff Joe Creek, Thompson Creek, and Beaver Creek that were not 
identified by Williams (2006).   
 
Based on this analysis, overall coho salmon smolt production in Middle Rogue & 
Applegate Basins is limited by summer habitat.  Seventy-four percent of the potential 
smolt production comes from streams that are summer limited.  High water temperature 
(>18.4º) (Figure 14), and low flows (many stream reaches are dry) limit smolt production 
during summer.  Current total smolt capacity for the Middle Rogue & Applegate 
Independent Population is estimated at 194,200.  
 
 
Upper Rogue Independent Population 
Stream reaches in the Upper Rogue population have a weighted average of only 135 coho 
salmon smolts/km, with 43% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  The best habitat, a 7.5km reach of West Fork Evans Creek, has a 
capacity of 1,495 smolts/km (Figure 15; Table 7).  Overall, the stream habitat in the 
Upper Rogue River Basin would be considered very poor.  Habitat survey data is 
available for about 17% (161 reaches totaling 338km) of the 1,981km in the IP database 
for the Upper Rogue Population below Lost Creek Dam.  Included in the 1,981km are 
over 8km of stream above natural barriers in Pleasant Creek, and Soda Creek that were 
not identified by Williams (2006).   
 
Based on this analysis, overall coho salmon smolt production in per Rogue River Basin is 
limited by summer habitat.  High water temperature (>18.4º) (Figure 16), and low flows 
(many stream reaches are dry) limit smolt production during summer in every basin 
except Big Butte Creek.  Current total smolt capacity for the Illinois Independent 
Population is estimated at 241,300.  
 
 
Population Level Smolt Capacity Estimates 
The total smolt capacities for the individual Oregon SONCC independent coho 
populations may seem substantial: potentially producing 2,000 – 4,000 adults in the small 
coastal populations and 10,000 – 12,000 adults in the much larger interior populations, 
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assuming a 5% marine survival rate.  However coho salmon abundance has not come 
close to these numbers in recent time with the exception of Gold Ray Dam counts in the 
11,000 – 13,000 range in 2000, 2001, and 2004.  The reason for the poor performance is 
that, with a couple of small exceptions, the habitat supporting these populations is very 
poor to poor in quality.  The capacities are generated from and many km of stream 
supporting very low densities of smolts.  The Nickelson-Lawson life cycle model 
Nickelson and Lawson 1998) predicts that under these circumstances we should not 
expect to achieve substantial adult numbers without several years of high marine 
survival. 







 
Figure 3.  Estimated smolt capacity per km by reach for the Elk Independent Population.  Stream numbers correspond to subbasin 
codes in Table 1.  
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Table 1.  Estimated smolt capacity for the streams of the Elk Independent Population.  Values in bold are based on data from that 
reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Swamp Creek Swamp Cr. 3.7 640 175 18.4 


1.1 Swamp Creek Cedar Cr. 0.3 18 52 19.4 
2 Elk River Mainstem Knapp Cr. 2.2 390 180 16.4 
3 Elk River Mainstem Camp Cr. 1.1 207 180 14.2 
4 Elk River Mainstem Farr's Cr. (Unnamed on 1:24) 1.3 B    
5 Elk River Mainstem Indian Cr. 2.0 366 180 14.5 
6 Elk River Mainstem Bagley Cr. R1 0.3 33 102 18.9 
6 Elk River Mainstem Bagley Cr. R2 2.7 F    
7 Elk River Mainstem Unnamed Trib 1.2 B    


7.3 Elk River Mainstem Rock Cr. 0.9 E    
7.5 Elk River Mainstem Anvil Cr. 0.3 188 556 18.7 
8 Bald Mountain Cr. Bald Mountain Creek 5.0 3,613 725 15.9 
8 Bald Mountain Creek Bear Cr. 1.6 1,305 832 14.1 
9 Elk River Mainstem Purple Mtn Cr. (unnamed on 1:24) 1.7 B, E    


10 Elk River Mainstem Red Cedar Cr. 4.3 3,561 833 15.1 
11 Panther Creek Panther Cr. 4.8 3,477 725 15.7 
11 Panther Creek WF Panther cr. 2.9 2,447 833 14.0 
11 Panther Creek EF Panther Cr. 1.2 963 832 14.3 
12 Butler Creek Butler Cr. 3.9 2,796 725 15.2 
12 Butler Creek Unnamed Butler Cr. Trib 1.1 B, E    
12 Butler Creek Unnamed Butler Cr. Trib 1.9 B    
13 Elk River Mainstem Bungalow Cr. 1.9 1,608 832 14.6 
14 Elk River Mainstem NF Elk R. 4.2 3,059 725 15.4 
15 SF Elk River SF Elk R. reach 2 (below trib) 3.7 2,661 725 15.2 
15 SF Elk River SF Elk R. reach 1 (above trib) 1.5 1,210 833 13.0 
15 SF Elk River Unnamed Perennial SF Elk Trib 1.5 1,290 833 13.0 
Elk Elk River Mainstem Elk River below Anvil Cr. 23.6 G    
Elk Elk River Mainstem Elk River Anvil-Bald Mtn 1.1 33   30 20.1
Elk Elk River Mainstem Elk River Anvil-Bald Mtn 2.3 124 53 19.7 
Elk Elk River Mainstem Elk River Bald Mtn-Purple Mtn 8.0 170 21 20.4 
Elk Elk River Mainstem Elk River Purple Mtn-Sunshine 2.7 82 31 20.1 
Elk Elk River Mainstem Elk River Sunshine-Panther 3.1 111 36 20.0 
Elk Elk River Mainstem Elk River Panther-Butler 2.2 139 63 19.6 
Elk Elk River Mainstem Elk River Butler-Bungalow 5.8 1,168 201 18.7 
Elk Elk River Mainstem Elk River Bungalow-Forks 3.6 1,773 490 18.1 
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Figure 4.  Estimated MWAT by reach for the Elk Independent Population.  Stream numbers correspond to subbasin codes in Table 1.  
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Figure 5.  Estimated smolt capacity per km by reach for the Lower Rogue Independent 
Population.  Stream numbers correspond to subbasin codes in Table 2. 
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Table 2.  Estimated smolt capacity for the streams of the Lower Rogue Independent Population.  Values in bold are based on data 
from that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Lower Rogue Ranch Cr (unnamed on 1:24000 map) 4.4 B, C    


1.5 Lower Rogue Indian Cr. 1.0 801 833 18.2 
2 Saunders Creek Saunders Cr. R1 0.6 485   843 18.3
2 Saunders Creek Saunders Cr. R2 1.7 1,393 843 17.7 
2 Saunders Creek Saunders Cr. R3 1.3 E    
3 Edson Cr. Edson Cr. R1 (below trib) 2.7 266 99 20.0 
3 Edson Cr. Edson Cr. R2 (above trib) 2.7 448 168 18.4 
3 Edson Cr. Unnamed Perennial Edson Cr. Trib 0.6 506 832 17.4 
3 Edson Cr. Unnamed Perennial Edson Cr. Trib 1.8 321 180 16.7 
3 Edson Cr. Unnamed trib to Trib 1.5 275 180 16.8 
4 Lower Rogue Jim Hunt Cr. 1.4 520 380 18.9 
5 Lower Rogue Kimball Cr.  1.4 C    
6 Lobster Cr. Lobster Cr. Reach 1 (below Deadline) 11.5 21 2 22.2 
6 Lobster Cr. Lobster Reach 2 (Deadline-Fall) 2.0 1 1 22.8 
6 Lobster Cr. Lobster Reach 3 (Fall-Lost Valley)) 1.9 4 2 22.0 
6 Lobster Cr. Lobster Reach 4 (Lost Valley - Forks) 1.5 18 12 20.9 


6.01 Lobster Cr. Deadline Cr. R1 2.3 1,873 832 16.9 
6.02 Lobster Cr. Lost Valley Cr. 2.3 1,935 833 16.6 
6.03 Lobster Cr. NF Lobster Cr. Reach 1 6th ord 8.0 5,787 725 16.5 
6.03 Lobster Cr. NF Lobster Cr. Reach 2 5th ord 2.0 1,653 832 13.6 
6.03 Lobster Cr. NF Lobster Cr. Reach 3 4th ord 0.3 290 833 13.0 
6.03 Lobster Cr. Unnamed NF Lobster Trib 1.0 B, E    
6.04 Lobster Cr. Lwr. SF Lobster Cr. (below Boulder) 6.7 1,049 156 19.3 
6.04 Lobster Cr. Unnamed SF Lobster Trib 1.6 B, E    
6.04 Lobster Cr. Boulder Cr. 1.7 1,441 832 17.3 
6.04 Lobster Cr. Mid. SF Lobster Cr. (Boulder - T3) 0.6 413 725 17.1 
6.04 Lobster Cr. Unnamed Perennial SF Lobster Trib 2.6 2,194 832 16.2 
6.04 Lobster Cr. Upper SF Lobster (above T3) 3.7 3,102 833 15.8 


7 Lower Rogue Lower Quosatana Cr. 7.4 33 4 21.7 
7 Lower Rogue Upper Quosatana Cr. 1.8 297 169 19.5 
8 Lower Rogue Silver Cr. 5.2 3,777 725 15.6 
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Figure 6.  Estimated MWAT by reach for the Lower Rogue Independent Population  Stream 
numbers correspond to subbasin codes in Table 2.  







 
Figu 7.  E city per k  by reach for the Chetco Independent Pop ion.  Stre bers correspond to subbasin 
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Tabl .  Est lt capacity for the the Chetco Independent Popula n.  Values ld are bas on data f  that 
reac Reac values were assu e habitat for one of the reason scribed in ethods a iven the


ed, gulch ; C = dry or intermittent; D = ed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


e 3 imated smo  streams of tio in bo
t M


ed rom
h.  hes without med to not b s de he nd g  


corresponding code (B = unnam , not on map  survey


1 Chetco River Mainstem Tuttle Cr. 1.8 F     
2 Chetco River Mainstem Joe Hall Cr. 2.6 2,125 833 14.2 
3 Jack Creek Jack Cr. 9.0 7,522 832 17.1 
3 Jack Creek Hamilton Cr. 2.1 1,731 833 16.0 
3 Jack Creek Jordon Cr. 1.2 224 180 15.7 
4 NF Chetco River NF Chetco R1 2.0 2 1 22.5 
4 NF Chetco River NF Chetco R2 6.9 443 64 19.9 
4 NF Chetco River NF Chetco R3 2.0 887 453 17.6 


4.01 NF Chetco River Bravo Cr. R1 1.8 774 431 17.0 
4.01 NF Chetco River Bravo Cr. R2 0.5 224 409 15.3 
4.01 NF Chetco River Ransom Cr. 1.5 D, E    


5 Chetco River Mainstem Mill Cr. 2.7 1,132 418 18.9 
6 Chetco River Mainstem Emily Cr. 3.6 2,165 604 18.5 
7 Chetco River Mainstem Wilson Cr. 2.4 816 342 19.1 
8 SF Chetco River Lower SF Chetco R. 12.9 1,058 82 19.6 


8.01 SF Chetco River Quail Prairie Cr. R1 0.6 472 774 17.7 
8.01 SF Chetco River Quail Prairie Cr. R2 0.5 378 774 17.1 
8.01 SF Chetco River Quail Prairie Cr. R3 3.6 2,805 774 15.1 
8.01 SF Chetco River Quail Prairie Cr. R4 0.7 541 773 13.1 
8.01 SF Chetco River Nook Cr. (Intermittent not named on 1:24)) 2.4 B    
8.02 SF Chetco River West Coon Cr. 5.3 4,412 832 15.7 
8.02 SF Chetco River Unnamed W Coon Trib 1.4 B    


8 SF Chetco River Upper SF Chetco R. (above W Coon) 8.3 6,391 774 15.7 
8.03 SF Chetco River Red Mountain Cr. 1.3 1,077 832 16.2 


9 Chetco River Mainstem Panther Cr. 2.6 1,008 389 19.0 
10 Eagle Cr. Eagle Cr. R1 below MH Fork 1.8 351 199 19.1 
10 Eagle Cr. Eagle Cr. R2 above MH 5th order 2.5 1,840 725 17.0 


10.01 Eagle Creek Mineral Hill Fork 7.1 5,137 725 14.9 
11 Chetco River Mainstem Misiatnah Cr. 5.3 3,808 725 15.5 
12 Chetco River Mainstem Boulder Cr. Reach 1 6th order 5.2 2,572 490 17.9 
12 Chetco River Mainstem Boulder Cr. Reach 2 5th order 2.4 1,769 725 14.1 
12 Chetco River Mainstem Boulder Cr. Reach 3 4th order 1.5 1,254 833 13.0 
13 Tin Cup Creek Tin Cup Cr. R1 5.8 2,462 426 17.5 
13 Tin Cup Creek Tin Cup Cr. R2 0.9 404 426 14.1 
13 Tin Cup Creek Tin Cup Cr. R3 2.9 1,236 426 13.3 
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Table 3. continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


14 Box Canyon Creek Box Canyon Cr. R1 8.1 3,946 490 17.8 
14 Box Canyon Creek Box Canyon Cr. R2 1.1 509  475 13.4 
14 Box Canyon Creek Box Canyon Cr. R3 1.5 1,262 832 13.0 
14 Box Canyon Creek Box Canyon Cr. R4 0.3 E    
15 Chetco River Mainstem Gtanite Cr. 2.6 E    
16 Little Chetco River Little Chetco R. R1 4.6 1 0 25.2 
16 Little Chetco River Little Chetco R. R2 0.6 2  4 22.6 
16 Little Chetco River Little Chetco R. R3 2.3 35 15 21.2 
16 Little Chetco River Little Chetco R. R4 1.9 707 364 19.1 
16 Little Chetco River Ditch Cr. 2.1 234 109 19.9 
16 Little Chetco River Hawk Cr. 1.2 1,001 833 17.5 
17 Chetco River Mainstem Fresno Cr. 3.4 934 271 19.2 
18 Chetco River Mainstem Madstone Cr. 1.1 67 60 20.3 
19 Chetco River Mainstem Trib X on 1979 survey 2.1 B,E    


Chetco Chetco River Mainstem Chetco R. Granite-L Chetco 11.2 2 0 23.6 
Chetco Chetco River Mainstem Chetco R. Granite-L Chetco 0.6 0  0 24.1 
Chetco Chetco River Mainstem Chetco R. above L. Chetco 1.1 2  2 22.2 
Chetco Chetco River Mainstem Chetco R. above L. Chetco 4.4 34 8 21.2 
Chetco Chetco River Mainstem Chetco R. above Madstone 1.2 51   44 20.2
Chetco Chetco River Mainstem Chetco R. above Madstone 3.6 2,633 725 18.2 
Chetco Chetco River Mainstem Chetco R. above 2n trib above Brokencot 1.5 E     
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Figure 8.  Estimated MWAT by reach for the Chetco Independent Population.  Stream numbers correspond to subbasin codes in Table 
3.  
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Figure 9.  Estimated smolt capacity per km by reach for the Winchuck Independent Population.  
Stream numbers correspond to subbasin codes in Table 4.







Table 4.  Estimated smolt capacity for the streams of the Winchuck Independent Population.  Values in bold are based on data from 
that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 SF Winchuck River SF Winchuck R. R1 below survey 6.0 3,247 541 15.3 
1 SF Winchuck River SF Winchuck R. R2 survey 1.0 877  865 13.0 
1 SF Winchuck River SF Winchuck R. R3 above survey 2.0 1,769 865 13.0 


1.01 SF Winchuck River Unnamed SF Winchuck Trib 1.1 B    
2 Winchuck River Mainstem     Moser Cr.  2.3 420 180 16.4
3 Winchuck River Mainstem Unnamed Winchuck Trib 1.1 B    
4 Winchuck River Mainstem Deer Cr. 1.5 E    
5 Winchuck River Mainstem Salmon Cr. 1.8 1,500 820 16.4 
6 Bear Creek Bear Cr. 5.4 4,462 820 15.2 
6 Bear Creek Bridge Cr.  1.2 C    


6.01 Bear Creek Sanky Cr. 2.9 2,341 820 13.9 
6.01 Bear Creek Unnamed Sanky Cr. Trib 1.4 B, E    


7 Wheeler Creek Wheeler Cr. R1 5th order 6.8 3,681 541 15.9 
7 Wheeler Creek Wheeler Cr. R2 4th order 4.5 3,295 725 13.0 
7 Wheeler Creek Wheeler Cr. R3 survey 0.6 458  725 13.0 
7 Wheeler Creek Wheeler Cr. R4 4th order 4.2 3,038 725 13.0 
7 Wheeler Creek Wheeler Cr. R5 3rd order 1.3 235 180 13.0 
8 EF Winchuck River EF Winchuck R. R1 1.4 462 327 18.8 
8 EF Winchuck River EF Winchuck R. R2 0.8 425  541 17.7 
8 EF Winchuck River EF Winchuck R. R3 6.2 5,121 820 15.2 
8 EF Winchuck River EF Winchuck R. R4 0.5 417 819 13.0 
8 EF Winchuck River Pluto Cr. (Intermittent, Unnamed on 1:24) 1.5 B, C    


8.01 EF Winchuck River Fourth of July Creek 7.5 6,123 820 15.6 
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.8 B    
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.3 B, E    
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.2 B    
8.02 EF Winchuck River Valorie Cr. R1 1.0 786 821 16.3 
8.02 EF Winchuck River Valorie Cr. R2 0.6 464  821 15.6 
8.02 EF Winchuck River Valorie Cr. R3 2.5 2,089 821 14.1 
8.02 EF Winchuck River Valorie Cr. R4 0.4 65 181 13.0 
8.03 EF Winchuck River Unnamed EF Trib 1.3 B    
8.04 EF Winchuck River Kink Cr. 3.0 499 167 13.0 


Winchuck  Winchuck Mainstem Winchuck Reach 1 Estuary 1.5 0 0 27.3 
Winchuck Winchuck Mainstem Winchuck Reach 2 Est - SF 1.4 21 15 20.7 
Winchuck Winchuck Mainstem Winchuck Reach 3 SF - Moser 2.7 68 25 20.4 
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Table 4. continued 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC
Winchuck Winchuck Mainstem Winchuck Reach 4 Moser - Deer 6.316 80 13 20.8 
Winchuck Winchuck Mainstem Winchuck Reach 5 Deer - Salmon 4.207 33 8 21.2 
Winchuck Winchuck Mainstem Winchuck Reach 6 Salmon - Bear 1.456 26 18 20.6 
Winchuck Winchuck Mainstem Winchuck Reach 7 Bear - Wheeler 2.826 95 34 20.2 
Winchuck Winchuck Mainstem Winchuck Reach 8 Wheeler - EF 2.188 190 87 19.7 


 
 
 


 







 
Figure 10.  Estimated MWAT by reach for the Winchuck Independent Population.  Stream 
numbers correspond to subbasin codes in Table 4.  
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Figure 11.  Estimated smolt capacity per km by reach for the Illinois Independent Population.  
Stream numbers correspond to subbasin codes in Table 5. 
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Table 5.  Estimated smolt capacity for the streams of the Illinois Independent Population.  Values in bold are based on data from that 
reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
Illinois Illinois River Mainstem Illinois River Mainstem 97.4 F     


1 Illinois River Mainstem Fox Cr. 1.8 1 1 22.8 
2 Illinois River Mainstem Lawson Cr. 7.5 50 7 21.4 
3 Illinois River Mainstem Horse Sign Cr. 2.0 E    
4 Indigo Creek Indigo Cr. Reach 1 (below NF) 2.0 1 0 23.5 
4 Indigo Creek Indigo Cr. Reach 2 (NF-EF) 11.7 32 3 22.0 


4.01 Indigo Creek NF Indigo Cr. 7.8 5,204 668 17.3 
4.01 Indigo Creek Unnamed NF Indigo Trib 1.0 B, E    
4.02 Indigo Creek WF Indigo Cr. Reach 1 8.6 95 11 21.0 
4.02 Indigo Creek WF Indigo Cr. Reach 2 0.7 208  299 18.6 
4.02 Indigo Creek WF Indigo Cr. Reach 3 5.6 3,705 668 17.0 
4.03 Indigo Creek EF Indigo Cr. R1 9.7 818 84 19.6 
4.03 Indigo Creek EF Indigo Cr. R2 7.5 5,009 668 17.7 
4.03 Indigo Creek EF Indigo Cr. R3 Above Chief Cr 3.1 1,766 565 16.1 
4.03 Indigo Creek Chief Cr. 2.2 1,266 565 14.7 


5 Silver Creek Silver Cr.  R1 (below NF) 11.6 45 4 21.7 
5 Silver Creek Silver Cr.  R2 (NF-L Silver) 4.1 167 40 20.2 
5 Silver Creek Silver Cr.  R3 (L Silver - survey) 5.4 1,316 242 19.2 
5 Silver Creek Silver Cr.  R4 (survey) 0.5 251  500 18.6 
5 Silver Creek Silver Cr.  R5 (survey - Todd) 1.4 878 616 18.4 
5 Silver Creek Silver Cr.  R6 (Todd - Silver Falls) 1.1 E    


5.01 Silver Creek NF Silver Cr. R1 7.5 5,590 745 18.5 
5.02  Silver Creek Little Silver Cr. 1.7 993 600 13.0 


6 Collier Creek Collier Cr. R1 3.1 4 1 22.5 
6 Collier Creek Collier Cr. R2 0.6 4  6 21.5 
6 Collier Creek Collier Cr. R3 5.3 282 53 20.0 
6 Collier Creek NF Collier Cr. 2.2 E    
6 Collier Creek SF Collier Cr. 5.7 3,773 667 16.9 
7 Klondike Creek Klondike Cr. 5.3 1,606 304 19.0 
7 Klondike Creek Yukon Cr. 2.0 251 125 19.6 
8 Briggs Creek Briggs Cr. (Below survey) 0.6 9 15 20.2 
8 Briggs Creek Briggs Cr. (survey) 0.5 13  24 20.0 
8 Briggs Creek Briggs Cr. (survey- Soldier) 1.1 44 42 19.5 
9 Illinois River Mainstem Dailey Cr. 1.0 307 300 19.0 


10 Fall Cr. Fall Cr. R1 1.0 282   283 19.0
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


10 Fall Cr. Fall Cr. R2 2.3 1,538 668 18.3 
11 Sixmile Creek Sixmile Cr. R1 0.2 22 95 19.9 
11 Sixmile Creek Sixmile Cr. R2 1.1 182  159 19.6 
11  Sixmile Creek Sixmile Cr. R3 2.5 1,340 536 18.6 
12 Deer Creek Deer Cr. R1 1.5 0   0 26.7
12 Deer Creek Deer Cr. R2 1.8 0  0 25.9 
12 Deer Creek Deer Cr. R3 0.7 0  0 25.2 
12 Deer Creek Deer Cr. R4 5.3 0   0 24.7
12 Deer Creek Deer Cr. R5 1.3 3  2 22.0 
12 Deer Creek Deer Cr. R6 12.6 4,910   389 18.9
12 Deer Creek Deer Cr. R7 2.6 1,093   427 18.6
12 Deer Creek Deer Cr. R8 1.6 257  158 17.6 
12 Deer Creek Deer Cr. R9 0.2 39 157 17.1 


12.01 Deer Creek Squaw Cr. 3.3 36 11 21.3 
12.02 Deer Creek Unnamed Deer Cr. Trib 2.9 B    
12.03 Deer Creek Unnamed Deer Cr. Trib 1.8 B    
12.04 Deer Creek Clear Cr R1 1.3 C    
12.04 Deer Creek Clear Cr R2 1.6 388  240 19.3 
12.04 Deer Creek Clear Cr R3 6.2 4,179 670 17.3 
12.04 Deer Creek Anderson Cr. R1 3.7 2,482   670 17.9
12.04 Deer Creek Anderson Cr. R2 0.5 C    
12.04 Deer Creek Anderson Cr. R3 1.0 C    
12.04 Deer Creek Unnamed Anderson Trib 1.3 B    
12.05 Deer Creek Unnamed Deer Cr. Trib 5.4 B    
12.06 Deer Creek Unnamed Deer Cr. Trib 1.6 B    
12.07 Deer Creek Draper Cr. R1 0.9 411 467 18.7 
12.07 Deer Creek Draper Cr. R2 4.2 3,014   715 18.0
12.07 Deer Creek Draper Cr. R3 2.6 1,527  598 16.8 
12.07 Deer Creek Draper Cr. R4 1.0 119  125 15.9 
12.07 Deer Creek Unnamed Draper Trib 1 1.2 B    
12.07 Deer Creek Davis Cr. 4.1 651 158 16.8 
12.07 Deer Creek Unnamed Draper Trib 2 1.9 B    
12.07 Deer Creek Indian Cr. 2.1 329 158 16.4 
12.07 Deer Creek Unnamed Draper Trib 3 1.0 B    
12.08 Deer Creek Unnamed Deer Cr. Trib 1.7 B     
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


12.09 Deer Creek Salt Gl. 3.1 B     
12.10 Deer Creek McMullin Cr. 0.9 4 4 21.9 
12.10 Deer Creek McMullin Cr. Above Selmac Lake 25.6 F    
12.11 Deer Creek Thompson Creek Reach 1 2.1 C    
12.11 Deer Creek Thompson Creek Reach 2 8.2 5,489 670 13.5 
12.11 Deer Creek Ryan Cr. 1.5 242 158 13.0 
12.11 Deer Creek Unnamed Thompson Trib 1.5 B    
12.11 Deer Creek Haven Cr. 1.9 303 157 13.0 
12.12 Deer Creek Potter Gl. 2.4     
12.13 Deer Creek Crooks Cr. R1 7.4 4,435   602 13.5
12.13 Deer Creek Crooks Cr. R2 1.2 209  181 13.0 
12.13 Deer Creek Unnamed Crooks Trib 1 1.4 B    
12.13 Deer Creek Unnamed Crooks Trib 2 1.7 B    
12.13 Deer Creek Unnamed Crooks Trib 3 1.2 B    
12.13 Deer Creek Unnamed Crooks Trib 4 2.1 B    
12.13 Deer Creek Unnamed Crooks Trib 5 1.3 B    
12.13 Deer Creek Unnamed Crooks Trib 6 1.5 B, D    
12.14 Deer Creek Unnamed Deer Cr. Trib 1.7 B    
12.15 Deer Creek Unnamed Deer Cr. Trib 2.1 B    
12.16 Deer Creek Unnamed Deer Cr. Trib 1.6 B    
12.17 Deer Creek Harmon Cr. 1.0 143 140 18.4 
12.18 Deer Creek White Cr. R1 1.8 825  461 18.2 
12.18 Deer Creek White Cr. R2 0.8 229  297 17.6 
12.18 Deer Creek White Cr. R3 0.4 55 157 17.3 
12.19 Deer Creek NF Deer Cr. R1 1.2 923   758 16.2
12.19 Deer Creek NF Deer Cr. R2 1.0 D    
12.20 Deer Creek SF Deer Cr. R1 1.7 1,336  782 17.8 
12.20 Deer Creek SF Deer Cr. R2 4.1 2,727   670 16.2


13 Josephine Creek Josephine Cr. 15.8 5 0 23.9 
13.01 Josephine Creek Fiddler Gl. 2.7 B, E    
13.02  Josephine Creek Canyon Cr. R1 2.3 1 0 23.5 
13.02 Josephine Creek Canyon Cr. R2 0.5 1  2 22.7 
13.02  Josephine Creek Canyon Cr. R3 4.1 34 8 21.5 
13.02 Josephine Creek Sebastopol Cr. 1.1 E    
13.02 Josephine Creek SF Canyon Cr. 1.2 89 77 19.9 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


13.03 Josephine Creek Unnamed Josephine Trib 2.2 B, E     
13  Josephine Creek Josephine headwaters 1.9 B, E    
14 Reeves Creek Unnamed Reeves Trib 4.3 B    
15 Reeves Creek Reeves Cr. R1 1.0 C    
15 Reeves Creek Reeves Cr. R1 1.1 C, F    
15 Reeves Creek Reeves Cr. R2 2.1 C, F    
15 Reeves Creek Reeves Cr. R3 1.5 C, F    
15 Reeves Creek Reeves Cr. R4 0.4 C, E, F    
15 Reeves Creek Reeves Cr. R5 0.1 C, E, F    


15.01 Reeves Creek Unnamed Reeves Trib B R1 1.0 C, F    
15.01 Reeves Creek Unnamed Reeves Trib B R2 1.4 C, F    
15.01 Reeves Creek Unnamed Reeves Trib B R3 0.4 F    
15.02 Reeves Creek Unnamed Reeves Trib C R1 1.6 C, F    
15.02 Reeves Creek Unnamed Reeves Trib C R2 0.4 C, F    
15.02 Reeves Creek Unnamed  Trib C Trib 1.4 C, F    


16 Illinois River Mainstem Unnamed Illinois R. Trib 1.8 B    
17 Illinois River Mainstem Unnamed Illinois R. Trib 3.4 B    
18 Illinois River Mainstem Unnamed Illinois R. Trib 2.4 B    
19 Illinois River Mainstem Free And Easy Cr. 2.5 134 53 19.2 
20 Illinois River Mainstem Holton Cr. Reach 1 2.0 C    
20 Illinois River Mainstem Holton Cr. Reach 2 3.3 234 71 19.0 
21 Illinois River Mainstem Unnamed Illinois R. Trib 2.4 B    
22 Illinois River Mainstem George Cr. R1 0.9 9 10 19.7 
22 Illinois River Mainstem George Cr. R2 0.5 8  17 19.3 
22 Illinois River Mainstem George Cr. R3 2.0 79 39 18.7 
23 Illinois River Mainstem Unnamed Illinois R. Trib 1.1 B    


EF1 EF Illinois River Mill Cr. 2.3 111 49 19.3 
EF2 Chapman Creek Chapman Cr. 3.2 775 243 19.1 
EF2 Chapman Creek EF Chapman Cr. 2.4 383 158 18.0 
EF3 Kelly Creek Kelly Cr. 11.7 1,838 158 16.9 


EF3.01 Kelly Creek Tycer Cr. 7.2 4,058 565 17.5 
EF3.01 Kelly Creek Unnamed Tycer trib 2.6 B    
EF3.01 Kelly Creek Perdia Cr. 1.3 211 158 16.2 


EF4 Sucker Creek Sucker Cr. R1 13.6 8   1 22.5
EF4 Sucker Creek Sucker Cr. R2 14.9 611  41 19.0 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


EF4 Sucker Creek Sucker Cr. R3 6.5 5,399   825 15.5
EF4 Sucker Creek Sucker Cr. R4  5.2 316  60 13.4 
EF4 Sucker Creek Sucker Cr. R5 Above Fenley Gl 1.1 64 60 13.0 


EF4.01 Sucker Creek Unnamed Sucker Cr. Trib 3.4 B    
EF4.02 Sucker Creek Bear Cr.  4.0 243 61 16.3 
EF4.03 Sucker Creek Cove Cr. 2.0 316 158 16.8 
EF4.04 Sucker Creek Little Grayback Cr. 1.5 89 61 16.9 
EF4.05 Sucker Creek Grayback Cr. 6.0 4,969 824 15.7 


EF5 Althouse Creek Althouse Cr. R1 4.8 2,044   424 18.6
EF5 Althouse Creek Althouse Cr. R2 4.1 1,438 350 16.3 
EF5 Althouse Creek Althouse Cr. R3 3.5 381  108 14.3 
EF5 Althouse Creek Althouse Cr. R4 1.6 572 350 13.2 


EF5.01 Althouse Creek Althouse Sl. 6.2 969 158 17.7 
EF5.02 Althouse Creek Democrat Gl. Lower 5th Order reach 4.5 2,549 565 13.0 
EF5.02 Althouse Creek Democrat Gl. 16.0 B, C    


EF6 EF Illinois River Unnamed EF Illinois Trib 7.9 B    
EF7 EF Illinois River Unnamed EF Illinois Trib 7.5 B    
EF8 Little Elder Creek Little Elder Cr. 6.2 3,476 565 14.0 
EF8 Little Elder Creek Trib not on 1:24000 map 2.4 B    
EF9 Elder Creek Elder Cr. 2.9 455 157 14.2 
EF9 Elder Creek Khoeery Cr. 4.2 666 158 13.2 
EF9 Elder Creek Unnamed Khoeery Trib 0.4 B, E    
EF10 EF Illinois River Allen Gl. 1.2 B    
EF11 EF Illinois River Scotch Gl. 1.5 B    
EF12 EF Illinois River Page Cr. 2.6 1,466 565 15.5 
EF13 EF Illinois River Cedar Gl. 1.4 B    
EF14 Dunn Creek Dunn Cr. R1 1.0 111 114 19.7 
EF14 Dunn Creek Dunn Cr. R2 1.3 247  198 19.2 
EF14 Dunn Creek Dunn Cr. R3 5.5 2,896 522 17.4 


EF Illinoi EF Illinois River EF Illinois R. above Dunn Cr. 2.6 1,928 747 15.5 
EF Illinoi EF Illinois River EF Illinois Survey area 0.6 424  746 14.7 
EF Illinoi EF Illinois River EF Illinois above Survey 3.2 E    


WF1 WF Illinois River Unnamed WF Illinois Trib 1.3 B    
WF2 WF Illinois River Unnamed WF Illinois Trib 2.9 B    
WF3 WF Illinois River Woodcock Cr. 3.8 316 83 18.9 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


WF4 Mendenhall Creek Mendenhall Cr. Reach 1 2.1 C     
WF4 Mendenhall Creek Mendenhall Cr. Reach 2 3.1 738 237 19.1 
WF4  Mendenhall Creek Unnamed Mendenhall Trib 2.1 B    
WF4  Mendenhall Creek Unnamed Mendenhall Trib 1.5 B    
WF4  Mendenhall Creek Unnamed Mendenhall Trib 1.1 B    
WF5 WF Illinois River Unnamed WF Illinois Trib 1.3 B    
WF6 WF Illinois River Logan Cut 4.6 C    
WF7 WF Illinois River Deep Gravel Cut 2.9 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R1 Below Parker 3.6 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R2 Parker- un Trib 5.1 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R3 Above Un trib 2.2 C    


WF8.01 Rough & Ready Creek Parker Cr. 2.0 116 58 20.1 
WF8.02 Rough & Ready Creek Unnamed R&R Trib 1.8 B    
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R1 below lg trib 3.6 C    
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R2 above lg trib 4.8 3,232 667 14.0 
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R3 3rd order 1.9 E    
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. R1 Below Lg Trib 8.1 5,417 670 14.9 
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. R2 Above Lg Trib 6.3 3,536 565 13.0 
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. Large Trib 2.7 E    
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. Trib of Lg Trib 1.1 E    


WF9 Wood Cr. Wood Cr. R1 4.2 34 8 21.4 
WF9.01 Wood Cr. Fry Gl. 5.8 B    


WF9 Wood Cr. Unnamed Wood Cr. Trib 2.3 B, C    
WF9.02 Wood Cr. Wood Cr. R2 3.7 168 45 19.4 
WF10 WF Illinois River Leuizenger Cr. 5.9 C    
WF11 Grannys Run Grannys Run 3.7 7 2 21.5 
WF11 Grannys Run Unnamed Grannys Run Trib 1.3 B    
WF12 Woodbury Creek Woodbury Cr. 2.6 11 4 21.8 
WF12 Woodbury Creek Unnamed Woodbury Trib 1.1 B    
WF13 WF Illinois River Unnamed WF Illinois Trib 1.4 B    
WF14 WF Illinois River Rock Cr. 1.3 4 3 22.2 
WF15 Elk Creek Elk Cr. R1 1.5 14   10 22.1
WF15 Elk Creek Elk Cr. R2 2.2 670   307 19.8
WF15 Elk Creek Elk Cr. R3 4.0 7,743   1,916 16.8
WF15 Elk Creek Elk Cr. R4 2.3 2,453  1,083 15.2 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


WF15 Elk Creek Elk Cr. R5 3.6 1,494  419 13.8 
WF15.02 Elk Creek Blue Cr. 1.7 976 580 14.6 
WF15.03 Elk Creek Unnamed Elk Cr. Trib 2.2 B    
WF15.04 Elk Creek Dwight Cr. 2.8 438 158 14.3 
WF15.04 Elk Creek Unnamed Dwight Cr. Trib 1.2 B    
WF15.05 Elk Creek Unnamed Elk Cr. Trib 3.5 B    
WF15.06 Elk Creek Trapper Cr.. 3.8 2,191 580 14.6 
WF15.07 Elk Creek Unnamed Elk Cr. Trib 3.2 B    
WF15.08 Elk Creek Broken Kettle Cr. R1 1.1 1,021   914 15.3
WF15.08 Elk Creek Broken Kettle Cr. R2 1.8 1,119  628 14.5 
WF15.08 Elk Creek SF Broken Kettle Cr. 2.3 368 157 14.4 
WF15.09 Elk Creek Maple Cr. 1.6 253 158 15.0 
WF15.10 Elk Creek Brushy Cr. R1 2.0 1,087  532 14.9 
WF15.10 Elk Creek Brushy Cr. R2 1.0 E    
WF15.11 Elk Creek Unnamed Elk Cr. Trib 1.5 B    
WF15.12 Elk Creek Unnamed Elk Cr. Trib 1.9 B, E    


WF16 WF Illinois River Whiskey Cr. 7.5 E    
WF Illinoi WF Illinois River WF Illinois: Mouth to Mendenhall Cr. 5.7 0   0 26.9
WF Illinoi WF Illinois River WF Illinois: Mendenhall Cr. to R&R Cr. 6.5 0   0 27.2
WF Illinoi WF Illinois River WF Illinois: R&R Cr. to Wood Cr. 2.6 0   0 25.9
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R1 2.4 0  0 24.6 
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R2 3.6 4  1 23.1 
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R3 2.3 1 0 23.5 
WF Illinoi WF Illinois River WF Illinois: Elk Cr. to Whisky Cr. 2.6 9 3 22.1 
WF Illinoi WF Illinois River WF Illinois R. R1 above Whiskey Cr. 0.3 4 14 21.4 
WF Illinoi WF Illinois River WF Illinois R. R2 above Whiskey Cr. 1.0 20  20 21.0 
WF Illinoi WF Illinois River WF Illinois R. R3 above Whiskey Cr. 2.1 135 65 20.2 
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Figure 12.  Estimated MWAT by reach for the Illinois Independent Population.  Stream numbers 
correspond to subbasin codes in Table 5. 







 
Figure 13.  Estimated smolt capacity per km by reach for the Middle Rogue & Applegate Independent Population.  Stream numbers 
correspond to subbasin codes in Table 6. 
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Table 6.  Estimated smolt capacity for the streams of the Middle Rogue & Applegate Independent Population.  Values in bold are 
based on data from that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods 
and given the corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = 
IP<0.25; F = above barrier; or G = large mainstem). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Rogue Mainstem Shasta Costa Cr. 15.4 103 7 21.3 
1 Rogue Mainstem Whitten Prairie Cr. 1.4 E    
2 Rogue Mainstem Foster Cr. 5.8 111 19 20.9 
4 Mule Creek Mule Cr. R1 1.4 134   97 20.0
4 Mule Creek Mule Cr. R2 3.7 868  234 19.1 
4 Mule Creek Mule Cr. R3 5.1 1,774  351 17.4 
4 Mule Creek Mule Cr. R4 5.3 2,274  427 15.4 


4.01 Mule Creek WF Mule Cr. R1 2.3 716  312 19.1 
4.01 Mule Creek WF Mule Cr. R2 1.7 548  318 18.4 
4.01 Mule Creek WF Mule Cr. R3 0.5 E    
4.01 Mule Creek WF Mule Cr. Trib 1.2 E    
4.02 Mule Creek Arrastra Fk. Mule Cr. 2.3 E    
4.03 Mule Creek NF Mule Cr. R1 1.7 504   299 15.3
4.03 Mule Creek NF Mule Cr. R2 0.4 87  236 15.0 
4.03 Mule Creek NF Mule Cr. R3 0.7 E    


5 Rogue Mainstem Kelsey Cr. 1.5 924 617 15.7 
5A Rogue Mainstem Jenny Cr. 0.8 E    
6 Big Windy Creek Big Windy Cr. R1 2.6 64  25 21.1 
6 Big Windy Creek Big Windy Cr. R2 2.3 224  96 20.2 
6 Big Windy Creek EF Big Windy Cr. R1 0.7 33  44 20.5 
6 Big Windy Creek EF Big Windy Cr. R2 1.1 E    
7 Howard Creek Howard Cr. R1 4.0 73   18 20.8
7 Howard Creek Howard Cr. R2 1.7 102  61 19.8 
7 Howard Creek Howard Cr. R3 1.4 379  267 19.2 
7 Howard Creek Howard Cr. R4 0.5 195  365 18.8 
7 Howard Creek Howard Cr. R5 1.0 403  401 18.5 
8 Whiskey Creek Whiskey Cr. R1 0.5 20   42 20.5
8 Whiskey Creek Whiskey Cr. R2 2.7 94  35 20.2 
8 Whiskey Creek Whiskey Cr. R3 0.8 63   78 20.0
8 Whiskey Creek EF Whiskey Cr. 3.9 273   71 19.7
9 Grave Creek Grave Cr. R1 2.3 0   0 26.3
9 Grave Creek Grave Cr. R2 1.8 0   0 25.6
9 Grave Creek Grave Cr. R3 1.3 0  0 25.0 
9 Grave Creek Grave Cr. R4 4.1 0   0 26.8
9 Grave Creek Grave Cr. R5 3.9 0   0 28.1
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


9 Grave Creek Grave Cr. R6 3.4 0 0  26.7
9 Grave Creek Grave Cr. R7 3.9 0  0 25.3 
9 Grave Creek Grave Cr. R8 1.3 0   0 23.9
9 Grave Creek Grave Cr. R9 2.1 2   1 22.9
9 Grave Creek Grave Cr. R10 3.6 0   0 25.3
9 Grave Creek Grave Cr. R11 3.6 0   0 27.3
9 Grave Creek Grave Cr. R12 2.7 0  0 26.1 
9 Grave Creek Grave Cr. R13 2.6 0   0 25.1
9 Grave Creek Grave Cr. R14 4.7 1   0 23.7
9 Grave Creek Grave Cr. R15 2.0 1 1 23.1 
9 Grave Creek Grave Cr. R16 4.8 11   2 22.5
9 Grave Creek Grave Cr. R17 3.1 8  3 23.1 
9 Grave Creek Grave Cr. R18 1.2 0  0 24.4 
9 Grave Creek Grave Cr. R19 3.8 62   16 21.3
9 Grave Creek Grave Cr. R20 1.5 1,014   668 17.7
9 Grave Creek Grave Cr. R21 1.6 1,360  848 16.6 
9 Grave Creek Grave Cr. R22 1.8 779  433 15.9 
9 Grave Creek Grave Cr. R23 0.8 E    


9.01 Grave Creek Reubin Cr. R1 0.9 19   21 20.6
9.01 Grave Creek Reubin Cr. R2 1.7 93  55 20.1 
9.01 Grave Creek Reubin Cr. R3 4.1 782  189 19.0 
9.01 Grave Creek Reubin Cr. R4 0.8 E    
9.02 Grave Creek Poorman Cr. R1 3.9 1,395   357 18.7
9.02 Grave Creek Poorman Cr. R2 2.1 263  126 17.5 
9.02 Grave Creek Poorman Unnamed Trib A 2.6 B, E    
9.02 Grave Creek Poorman Trib A Trib 0.0 B, E    
9.02 Grave Creek Poorman Cr. Unnamed Trib B 1.0 B, E    
9.03 Grave Creek Fall Cr. 1.4 B, E    
9.04 Grave Creek Butte Cr. 2.5 297   119 18.2
9.05 Grave Creek Wolf Cr. R1 2.8 0   0 25.9
9.05 Grave Creek Wolf Cr. R2 0.9 0  0 25.2 
9.05 Grave Creek Wolf Cr. R3 0.8 0 0 24.8 
9.05 Grave Creek Wolf Cr. R4 1.1 0  0 24.5 
9.05 Grave Creek Wolf Cr. R5 5.3 16   3 22.3
9.05 Grave Creek Wolf Cr. R6 3.2 420   132 19.7
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


9.05 Grave Creek Wolf Cr. R7 2.9 126   43 20.4
9.05 Grave Creek Wolf Cr. R8 4.1 689 166 19.2 
9.05 Grave Creek Wolf Cr. R9 1.6 500   316 16.5
9.05 Grave Creek Wolf Cr. R10 1.0 320  321 16.0 
9.05 Grave Creek Wolf Cr. R11 0.4 E    


9.05A Grave Creek Hughes Gl. 1.1 B, E    
9.05B Grave Creek Coyote Cr. R1 1.3 0   0 24.7
9.05B Grave Creek Coyote Cr. R2 3.4 1  0 23.8 
9.05B Grave Creek Coyote Cr. R3 2.6 4  2 22.6 
9.05B Grave Creek Coyote Cr. R4 1.8 8  4 21.8 
9.05B Grave Creek Coyote Cr. R5 0.7 4  6 21.3 
9.05B Grave Creek Coyote Cr. R6 1.4 E    
9.05B Grave Creek Coyote Cr. R7 0.2 E    
9.05B Grave Creek Fisher Gl. 1.4 B    
9.05B Grave Creek Kennedy Gl. 2.5 B    
9.05B Grave Creek Miller Gl. 1.4 B    
9.05B Grave Creek Not on 1:24000 map 1.8 B    
9.05B Grave Creek Not on 1:24000 map 1.5 B    
9.05B Grave Creek Not on 1:24000 map 1.2 B, E    
9.05C Grave Creek Unnamed Wolf Cr. Trib 1.7 B    
9.05D Grave Creek Unnamed Wolf Cr. Trib 2.1 B    
9.05E Grave Creek Stage Road Gl. 2.7 B    
9.05F Grave Creek Sourdough Gl. 2.6 B    
9.05G Grave Creek Board Tree Cr. R1 0.4 E    
9.05G Grave Creek Board Tree Cr. R2 0.7 E    
9.05H Grave Creek China Gl. 1.1 B    
9.05I Grave Creek Bear Gl. 1.1 B, E    
9.05J Grave Creek Bummer Gl. 1.2 B, E    
9.06 Grave Creek Tom East Cr. R1 0.7 412  554 18.6 
9.06 Grave Creek Tom East Cr. R2 0.4 245  551 18.3 
9.06 Grave Creek Tom East Cr. R3 1.8 580  322 17.9 
9.07 Grave Creek Brushy Gl. 3.2 B    
9.08 Grave Creek Flume Gl. R1 0.4 36  100 18.6 
9.08 Grave Creek Flume Gl. R2 2.4 850  349 18.1 
9.08 Grave Creek Flume Gl. R3 2.3 517  223 17.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


9.09 Grave Creek Dog Cr. R1 2.3 F     
9.09 Grave Creek Dog Cr. R2 0.5 F    
9.09 Grave Creek Dog Cr. R3 1.4 F    
9.09 Grave Creek Mill Cr. 2.6 F    
9.09 Grave Creek Unnamed Dog Trib B 1.1 B, F    
9.10 Grave Creek Mackin Gl. 3.9 B    
9.11 Grave Creek Rat Cr. 2.5 C    
9.12 Grave Creek Salmon Cr. 4.3 961 222 17.9 
9.13 Grave Creek Unnamed Grave Cr. Trib 1.4 B    
9.14 Grave Creek Brurgess Gl. 2.2 B    
9.15 Grave Creek Schoolhouse Gl. 2.1 B    
9.16 Grave Creek Tom East Cr. 2 3.8 841 222 15.8 
9.17 Grave Creek Clark Cr. 1.7 663   381 16.2
9.18 Grave Creek Boulder Cr. R1 1.5 462  305 16.2 
9.18 Grave Creek Boulder Cr. R2 1.5 451  306 15.6 
9.18 Grave Creek Boulder Cr. R3 1.5 E    
9.18 Grave Creek Unnamed Boulder Cr. Trib 1.1 B, E    
9.19 Grave Creek Unnamed Grave Cr. Trib 1.5 143  92 16.2 
9.20 Grave Creek Unnamed Grave Cr. Trib 1.4 B    
9.21 Grave Creek Unnamed Grave Cr. Trib 1.1 B    
9.22 Grave Creek Baker Cr. R1 1.0 215 222 16.4 
9.22 Grave Creek Baker Cr. R2 0.5 E    
9.22 Grave Creek Baker Cr. R3 1.6 E    
9.22 Grave Creek Unnamed Baker Cr. Trib. 1.0 B    
9.23 Grave Creek Unnamed Grave Cr. Trib 2.1 B    
9.24 Grave Creek Slate Cr. 1.4 E    
9.25 Grave Creek Big Boulder Cr. 1.2 38   32 19.8
9.26 Grave Creek Last Chance Cr. R1 1.9 363   196 16.2
9.26 Grave Creek Last Chance Cr. R2 1.7 E    
9.26 Grave Creek Unnamed Last Chance Cr. trib  0.8 B, E    
10 Galice Creek Galice Cr. R1 1.6 370  228 18.1 
10 Galice Creek Galice Cr. R2 1.2 321  277 17.6 
10 Galice Creek Galice Cr. R3 0.8 267  318 17.2 
10 Galice Creek NF Galice Cr. R1 2.0 740  365 16.7 
10 Galice Creek NF Galice Cr. R2 0.7 161  235 16.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


10 Galice Creek NF Galice Cr. R3 0.8 280 330  15.9
10 Galice Creek NF Galice Cr. R4 0.1 37 327 15.7 
10 Galice Creek SF Galice Cr. 9.7 3,214 330 15.2 
11 Taylor Creek Taylor R1 3.7 152 41 20.6 
11 Taylor Creek Taylor R2 0.9 134  148 19.8 
11 Taylor Creek Taylor R3 3.0 1,177 399 19.0 
11 Taylor Creek Taylor Cr. R4 (Brn Tmbr-SF) 3.1 1,298 425 17.9 
11 Taylor Creek Taylor Cr. R5 (above WF) 3.7 1,579 425 16.6 


11.01 Taylor Creek Burned Timber Cr. 2.5 1,046 425 18.0 
11.02 Taylor Creek WF Taylor R1 1.1 465 425 17.1 
11.02 Taylor Creek WF Taylor R2 0.9 398 425 16.7 
11.02 Taylor Creek China Cr. 1.4 315 224 16.9 
11.02 Taylor Creek SF Taylor Cr. R1 1.0 221   225 16.7
11.02 Taylor Creek SF Taylor Cr. R2 0.9 E    
11.03 Taylor Creek Minnow Cr. 4.4 977 225 16.1 


12 Jumpoff Joe Creek Jumpoff Joe Cr. R1 6.2 0  0 26.1 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R2 1.8 0  0 24.6 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R3 7.5 5  1 22.8 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R4 3.8 99  26 20.7 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R5 1.1 199  175 19.8 


12.01 Jumpoff Joe Creek Brockman Gl. 3.5 B    
12.02 Jumpoff Joe Creek Avery Gl. 1.8 B    
12.03 Jumpoff Joe Creek Laundry Cr. 2.7 C    
12.04 Jumpoff Joe Creek Swanson Cr. 1.3 13 10 20.2 
12.05 Jumpoff Joe Creek Ewe Cr. Reach 1 1.5 C    
12.05 Jumpoff Joe Creek Ewe Cr. Reach 2 1.6 43 26 19.6 
12.05 Jumpoff Joe Creek Ewe Cr. Reach 3 2.5 185 73 18.8 
12.05 Jumpoff Joe Creek Unnamed Ewe Cr Trib 2.2 B    
12.05 Jumpoff Joe Creek Unnamed Ewe Cr Trib 1.8 B    
12.06 Jumpoff Joe Creek Lower Quartz Cr. (below Bummer) 4.1 C    
12.06 Jumpoff Joe Creek Upper Quartz Cr. (above Bummer) 9.4 1,169 125 17.0 
12.06 Jumpoff Joe Creek Lozier Cr. 1.4 E    


12.06A Jumpoff Joe Creek Lower Bummer Cr. (below Tunnel) 2.3 1,293 567 18.3 
12.06A Jumpoff Joe Creek Tunnel Cr. 3.3 413 125 17.3 
12.06A Jumpoff Joe Creek Middle Bummer Cr. (Tunnel to T2) 2.2 1,236 567 17.5 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


12.06A Jumpoff Joe Creek Upper Bummer Cr. (above T2) 4.4 C     
12.06A Jumpoff Joe Creek Unnamed Bummer Trib 1.6 B    
12.07 Jumpoff Joe Creek Louse Cr. R1 (below Soldier) 8.3 1 0 24.6 
12.07 Jumpoff Joe Creek Louse Cr. R2 Soldier - NF 8.4 71 9 21.4 
12.07 Jumpoff Joe Creek Louse Cr. R3 (above NF) 1.5 40 27 19.6 
12.07 Jumpoff Joe Creek Unnamed LC trib 1 2.0 B    
12.07 Jumpoff Joe Creek Unnamed LC trib 2 2.3 B    
12.07 Jumpoff Joe Creek Soldier Cr. 2.2 C    
12.07 Jumpoff Joe Creek Unnamed LC trib 3 2.1 B    
12.07 Jumpoff Joe Creek Unnamed LC trib 4 1.0 B    
12.07 Jumpoff Joe Creek NF Louse Cr. 1.3 35 27 19.6 


12.07A Jumpoff Joe Creek Lower Harris Cr. (below T2) 3.6 C    
12.07A Jumpoff Joe Creek Upper Harris Cr. (above T2( 3.2 236 73 18.8 
12.07A Jumpoff Joe Creek Unnamed HC Trib 1 1.1 B    
12.07A Jumpoff Joe Creek Unnamed HC Trib 2 6.3 B    
12.07A Jumpoff Joe Creek Unnamed HC Trib 3 1.2 B    
12.08 Jumpoff Joe Creek Unnamed JJ Trib 3.9 B    
12.09 Jumpoff Joe Creek Bannister Cr. 11.0 C    
12.10 Jumpoff Joe Creek Schoolhouse Cr. 2.6 C    
12.11 Jumpoff Joe Creek Unnamed JJ Trib 1.0 B    


13  Rogue Mainstem Little Pickett Cr. 2.7 188 70 19.1 
14 Pickett Cr. Pickett Cr. R1 2.1 573   271 19.2
14 Pickett Cr. Pickett Cr. R2 2.6 1,828  710 18.3 
14 Pickett Cr. Pickett Cr. R3 2.9 2,115 722 17.3 
14 Pickett Cr. Panther Gl 1.3 B, D    
15 Rogue Mainstem Unnamed Rogue trib 1.9 B    
16 Rogue Mainstem Unnamed Rogue trib 1.1 B    
17 Rogue Mainstem Unnamed Rogue trib 1.8 B    
18 Rogue Mainstem Shan Creek 8.5 1,971 231 18.9 


19.01 Limpy Creek Lower Limpy/Dutcher 0.2 C    
19.01 Limpy Creek Limpy Cr. 4.7 1,542 329 18.6 
19.01 Limpy Creek Slate Cr. 2.3 245 107 18.7 


19 Limpy Creek Dutcher Cr. R1 Limpy-Blue 2.7 C    
19 Limpy Creek Dutcher Cr. R2 1.6 274 168 17.8 
19 Limpy Creek Dutcher Cr. R3 above trib near Forest boundary 1.0 159 167 16.9 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


19 Limpy Creek Blue Gl. 2.2 B     
20 Madams Creek Madams Cr. 2.5 49 19 20.0 
20 Madams Creek Madams Cr. Above dam 3.1 F    
21 Rogue Mainstem Unnamed Rogue trib 1.8 B    
22 Rogue Mainstem Pass Cr. 6.2 318 51 19.3 
23 Rogue Mainstem Not on 1:24000 map 1.8 B    
24 Rogue Mainstem Not on 1:24000 map 1.7 B    
25 Rogue Mainstem Vannoy Cr. 11.2 1,882 167 16.5 
26 Rogue Mainstem Unnamed Rogue trib 1.3 B    
27 Rogue Mainstem Sand Cr. 6.6 1,098 168 17.4 
28 Rogue Mainstem Not on 1:24000 map 1.5 B    
29 Rogue Mainstem Lathrop Cr. 6.6 1,098 167 17.4 
30 Rogue Mainstem Not on 1:24000 map 2.5 B    
31 Rogue Mainstem Not on 1:24000 map 0.0 B    
32 Rogue Mainstem Not on 1:24000 map 1.7 B    
33 Allen Cr. Allen Cr. R1 1.9 1,337 719 18.3 
33 Allen Cr. Allen Cr. R2 0.5 347  718 17.8 
33 Allen Cr. Allen Cr. R3 2.9 2,105 719 17.2 
33 Allen Cr. Unnamed Allen Cr. Trib 1 2.1 B    
33 Allen Cr. Unnamed Allen Cr. Trib 2 1.1 B    
34 Gilbert Creek Gilbert Cr. R1 2.1 1,375 644 18.2 
34 Gilbert Creek Gilbert Cr. R2 0.6 413  644 17.7 
34 Gilbert Creek Gilbert Cr. R3 3.5 594 168 16.9 
34 Gilbert Creek Blue Gl. 2.2 B    
34 Gilbert Creek Unnamed Gilbert Trib 1 1.5 B, E    
34 Gilbert Creek Unnamed Gilbert Trib 2 1.3 B    
35 Rogue Mainstem Not on 1:24000 map 2.4 B    
36 Rogue Mainstem Not on 1:24000 map 3.2 B    
37 Rogue Mainstem Not on 1:24000 map 1.6 B    
38 Rogue Mainstem Fruitdale Cr. R1 1.8 758 425 18.3 
38 Rogue Mainstem Fruitdale Cr. R2 3.4 C    
38 Rogue Mainstem Unnamed Fruitdale trib 1.6 B    
39 Rogue Mainstem Jones Cr. 2.2 938 425 18.2 
39 Rogue Mainstem WF Jones Cr. 3.0 C    
39 Rogue Mainstem EF Jones Cr. 2.9 484 167 17.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


39 Rogue Mainstem EF Jones Cr. 2.9 484 167 17.2 
40 Rogue Mainstem Savage Cr. Reach 1 2.2 C    
40  Rogue Mainstem Savage Cr. Reach 2 2.8 1,184 425 18.1 
40 Rogue Mainstem Savage Cr. Reach 3 1.3 E    
41  Rogue Mainstem Little Savage Cr. 1.6 261 168 18.3 
A1 Applegate River Mains Unnamed Applegate trib 2.2 B    
A2 Slate Creek Slate Cr. R1 2.5 2   1 22.8
A2 Slate Creek Slate Cr. R2 6.2 13  2 22.9 
A2 Slate Creek Slate Cr. R3 4.0 8   2 22.7
A2 Slate Creek Slate Cr. R4 3.8 146   39 20.4
A2 Slate Creek Slate Cr. R5 6.0 321 53 19.9 


A2.01 Slate Creek Minnie Cr. 1.9 4 2 21.4 
A2.02 Slate Creek Unnamed Slate Cr. Trib 1.6 B    
A2.03 Slate Creek Round Prairie Cr. 3.7 C    
A2.03 Slate Creek SF Round Prairie Cr. 2.6 21 8 20.6 
A2.04 Slate Creek Elliott Cr. R1 1.7 C    
A2.04 Slate Creek Elliott Cr. R2 0.7 55 75 19.7 
A2.04 Slate Creek Elliott Cr. R3 1.5 89 58 19.2 
A2.04 Slate Creek Grantham Gl. 1.7 B    
A2.05 Slate Creek Squaw Gl. 1.1 B    
A2.06 Slate Creek Newt Gl. 2.7 B    
A2.07 Slate Creek Waters Cr. R1 2.3 62 26 20.7 
A2.07 Slate Creek Waters Cr. R2 0.8 55 67 20.0 
A2.07 Slate Creek Waters Cr. R3 1.2 133 115 19.7 
A2.07 Slate Creek Waters Cr. R4 0.8 D    
A2.07 Slate Creek Unnamed  Waters Trib 1.5 B    
A2.07 Slate Creek Salt Cr. 2.0 C    
A2.07 Slate Creek Bear Cr. R1 1.5 28 19 19.9 
A2.07 Slate Creek Unnamed  Waters Trib 2.0 B    
A2.08 Slate Creek Welter Cr. 1.2 187 153 18.2 
A2.09 Slate Creek Butcherknife Cr. R1 2.0 C    
A2.09 Slate Creek Butcherknife Cr. R2 2.2 329 153 17.1 
A2.09 Slate Creek Knight Cr. 1.7 253 152 17.8 
A2.09 Slate Creek Love Cr. 1.8 271 152 17.7 
A2.10 Slate Creek Unnamed Slate Cr. Trib 1.4 B     
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A2.11 Slate Creek Ramsey Cr. R1 1.7 643 379 17.1 
A2.11 Slate Creek Ramsey Cr. R2 1.8 E    
A2.11 Slate Creek Unnamed Ramsey Trib R1 0.7 B    
A2.11 Slate Creek Unnamed Ramsey Trib R2 0.5 B, D    
A2.11 Slate Creek Unnamed Ramsey Trib R3 0.5 B, E    
A2.12 Slate Creek Unnamed Slate Cr. Trib 1.2 B    


A3 Applegate River Mains Baum Slough 5.4 904 168 17.6 
A4 Cheney Creek Cheney Cr. R1 2.6 C    
A4 Cheney Creek Cheney Cr. R2 2.6 C    
A4 Cheney Creek Cheney Cr. R3 1.5 731 476 16.3 
A4 Cheney Creek Cheney Cr. R4 3.4 568 167 15.3 


A4.01 Cheney Creek L. Cheney Cr. 3.0 510 167 17.0 
A4.02 Cheney Creek Unnamed Cheney Cr. Trib 3.2 B    


A5 Applegate River Mains Not on 1:24000 map 1.4 B    
A6 Bull Creek Bull Cr. R1 0.5 C    
A6 Bull Creek Bull Cr. R2 3.4 C    
A6 Bull Creek Unnamed Bull Cr. Trib 0.2 B, E    
A7 Applegate River Mains Unnamed Applegate trib 1.6 B    
A8 Jackson Creek Jackson Cr. R1 1.5 550 376 18.3 
A8 Jackson Creek Jackson Cr. R2 2.0 E    
A9 Applegate River Mains Unnamed Applegate trib 1.6 B    


A10 Applegate River Mains Unnamed Applegate trib 2.9 B    
A11 Applegate River Mains Unnamed Applegate trib 2.2 B    
A12 Applegate River Mains Iron Cr. 1.9 D, E    
A13 Applegate River Mains Onion Cr. 3.5 175 50 19.3 
A14 Murphy Creek Murphy Cr. R1 1.1 C    
A14 Murphy Creek Murphy Cr. R2 0.7 C    
A14 Murphy Creek Murphy Cr. R3 2.0 C    
A14 Murphy Creek Murphy Cr. R4 2.3 1,052 463 18.6 
A14 Murphy Creek Murphy Cr. R5 0.4 305 693 18.2 
A14 Murphy Creek Murphy Cr. R6 5.2 3,017 582 17.2 
A15 Applegate River Mains Unnamed Applegate trib 1.2 B    
A16 Applegate River Mains Grays Cr. 3.6 C    
A17 Applegate River Mains Wildcat Gl. 4.2 B    
A18 Oscar Cr. Lower Oscar Cr. 0.4 C     
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A18 Oscar Cr. Oscar Cr. R1 0.5 51 97 18.5 
A18 Oscar Cr. Oscar Cr. R2 0.3 D, E    
A18 Oscar Cr. Upper Oscar Cr. 1.2 E    
A19 Applegate River Mains Unnamed Applegate trib 1.8 B    
A20 Applegate River Mains Unnamed Applegate trib 1.4 B    
A21 Applegate River Mains Unnamed Applegate trib 1.5 B    
A22 Applegate River Mains Miller Cr. 4.0 677 168 17.8 
A23 Caris Creek Caris Cr. R1 1.6 C    
A23 Caris Creek Caris Cr. R2 2.1 40 19 17.6 
A23 Caris Creek Caris Cr. R3 0.6 12 20 17.1 
A23 Caris Creek Caris Cr. R4 0.9 18 19 16.8 
A23 Caris Creek Rocky Cr. R1 1.3 7 6 17.8 
A23 Caris Creek Rocky Cr. R2 0.6 3 5 17.4 
A23 Caris Creek Rocky Cr. R3 0.7 E    
A23 Caris Creek Taylor Gl. 1.6 B, E    
A23 Caris Creek Miner Creek 1.5 19 12 17.2 
A24 Applegate River Mains Water Gap Cr. 3.3 546 167 18.0 
A25 Applegate River Mains Not on 1:24000 map 1.2 B    
A26 Williams Creek Williams Cr. R1 3.8 3 1 22.9 
A26 Williams Creek Williams Cr. R2 6.4 89 14 20.9 
A26 Williams Creek Williams Cr. R3 2.0 31 15 20.7 


A26.01 Williams Creek New Berryman Ditch 3.3 B    
A26.02 Williams Creek Pennington Cr. 3.4 C    
A26.03 Williams Creek Whiskey Gl. 3.2 B    
A26.04 Williams Creek Powell Cr. R1 2.3 C    
A26.04 Williams Creek Powell Cr. R2 3.8 C    
A26.04 Williams Creek Powell Cr. R3 1.2 374 321 15.7 
A26.05 Williams Creek Powell Cr. R4 2.1 D, E    
A26.04 Williams Creek Meeting Camp Cr. 2.4 26 11 20.2 
A26.05 Williams Creek Brushy Gl. 1.4 B    
A26.06 Williams Creek Unnamed Williams Cr. Trib 1.2 B    
A26.07 Williams Creek Horsehead Cr. 3.5 405 115 17.3 
A26.08 Williams Creek Bamboo Gl. 2.0 B    
A26.09 Williams Creek Butcher Cr. 3.4 638 185 17.3 
A26.10 Williams Creek Banning Cr. R1 2.6 480 185 17.5 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A26.11 Williams Creek Banning Cr. R2 0.5 86 185 16.9 
A26.12 Williams Creek Banning Cr. R3 0.7 E    
A26.11 Williams Creek Not on 1:24000 map 2.6 B    
A26.12 Williams Creek Unnamed Williams Cr. Trib 1.6 B, E    
A26.13 Williams Creek Cherry Gl. 1.7 B, E    
A26.14 Williams Creek WF Williams Cr. R1 3.0 14 5 22.1 
A26.14 Williams Creek WF Williams Cr. R2 2.3 55 24 20.3 
A26.14 Williams Creek WF Williams Cr. R3 1.1 187 167 18.8 
A26.14 Williams Creek WF Williams Cr. R4 1.7 682 407 18.2 


A26.14G Williams Creek WF Williams Cr. R5 0.6 195 312 17.8 
A26.14G Williams Creek WF Williams Cr. R6 1.6 D, E    
A26.14A Williams Creek China Cr. 1.9 354 185 16.4 
A26.14B Williams Creek Unnamed Williams Cr. Trib 2.9 B    
A26.14C Williams Creek Munger Cr. R1 3.4 1,685 496 17.3 
A26.14C Williams Creek Munger Cr. R2 1.9 852 441 16.3 
A26.14C Williams Creek Munger Cr. R3 1.5 622 421 15.6 
A26.14C Williams Creek NF Munger Cr. 0.7 E    
A26.14C Williams Creek Munger Cr. Trib 1.3 B    
A26.14D Williams Creek Unnamed Williams Cr. Trib 1.5 B    
A26.14E Williams Creek Goodwin Cr. 1.8 337 185 16.4 
A26.14F Williams Creek Lone Cr. 1.2 E    
A26.14H Williams Creek RH WF Williams Cr. R1 1.6 894 546 16.1 
A26.14H Williams Creek RH WF Williams Cr. R2 0.7 E    
A26.14H Williams Creek Bill Cr. 1.2 401 345 16.1 
A26.15 Williams Creek EF Williams Cr. R1 1.2 82 66 20.6 
A26.15 Williams Creek EF Williams Cr. R2 1.7 118 70 20.0 
A26.15 Williams Creek EF Williams Cr. R3 1.2 594 500 18.5 
A26.15 Williams Creek EF Williams Cr. R4 1.3 833 642 17.3 
A26.15 Williams Creek EF Williams Cr. R5 2.6 836 328 16.7 


A26.15A Williams Creek Panther Gl. R1 1.6 52 33 18.6 
A26.15A Williams Creek Panther Gl. R2 0.5 24 44 18.2 
A26.15A Williams Creek Panther Gl. R3 0.4 E    
A26.15B Williams Creek Clapboard Gl. 4.4 B    
A26.15C Williams Creek Rock Cr. 2.4 905 376 18.4 


A27 Slagle Creek Lower Slagle Cr. 2.1 46 22 20.6 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A27 Slagle Creek Wooldridge Gl. 2.8 B     
A27 Slagle Creek Slagle Cr, R1 1.9 55 29 19.8 
A27 Slagle Creek Slagle Cr, R2 1.3 45 34 19.2 
A28 Applegate River Mains Ferris Gl. 3.2 B    
A29 Humbug Creek Humbug Cr. R1 0.2 C    
A29 Humbug Creek Humbug Cr. R2 0.4 C    
A29 Humbug Creek Humbug Cr. R3 0.9 4 4 21.2 
A29 Humbug Creek Humbug Cr. R4 1.2 11 9 20.8 
A29 Humbug Creek Humbug Cr. R5 0.7 C    
A29 Humbug Creek Humbug Cr. R6 0.6 8 13 20.2 
A30 Thompson Creek Thompson Cr. R1 0.9 C    
A30 Thompson Creek Thompson Cr. R2 0.6 C    
A30 Thompson Creek Thompson Cr. R3 0.6 1 2 21.5 
A30 Thompson Creek Thompson Cr. R4 0.9 9 11 21.2 
A30 Thompson Creek Thompson Cr. R5 0.8 13 17 20.9 
A30 Thompson Creek Thompson Cr. R6 1.3 41 32 20.5 
A30 Thompson Creek Thompson Cr. R7 0.6 36 61 20.1 
A30 Thompson Creek Thompson Cr. R8 0.4 29 71 19.9 
A30 Thompson Creek Thompson Cr. R9 7.7 4,043 523 18.4 


A30.01 Thompson Creek Tallowbox Cr. 1.0 159 154 19.2 
A30.02 Thompson Creek Jamison Cr. 1.1 183 168 17.1 
A30.03 Thompson Creek Nine Mile Cr. 4.0 1,911 478 14.6 
A30.03 Thompson Creek Unnamed Nine Mile Trib 1.5 B, D    


A31 Applegate River Mains Chapman Cr. 1.1 297 272 14.9 
A32 Applegate River Mains Long Gl. 2.2 B    
A33 Applegate River Mains China Gl. 3.2 B    
A34 Forest Creek Forest Cr. R1 2.5 C    
A34 Forest Creek Forest Cr. R2 0.5 C    
A34 Forest Creek Forest Cr. R3 2.1 C    
A34 Forest Creek Forest Cr. R4 3.4 4,491 1,326 14.8 
A34 Forest Creek Forest Cr. R5 0.5 81 169 14.7 
A34 Forest Creek Forest Cr. R6 0.4 74 170 14.6 
A34 Forest Creek Forest Cr. R7 2.0 334 170 14.6 
A34 Forest Creek Forest Cr. R8 1.3 103 80 14.5 
A34 Forest Creek Forest Cr. R9 1.5 229 157 14.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A34.01 Forest Creek Rock Gl. 1.5 B, E     
A34.02 Forest Creek Bishop Cr. R1 0.7 C    
A34.02 Forest Creek Bishop Cr. R2 1.4 C    
A34.02 Forest Creek Bishop Cr. R3 2.3 328 144 13.6 
A34.03 Forest Creek Poormans Cr. R1 0.6 C    
A34.03 Forest Creek Poormans Cr. R2 1.1 C    
A34.03 Forest Creek Poormans Cr. R3 2.7 C    
A34.03 Forest Creek Poormans Cr. R4 1.1 C    
A34.03 Forest Creek Poormans Cr. R5 2.1 C    
A34.03 Forest Creek Poormans Cr. R6 1.1 75 70 13.0 
A34.03 Forest Creek Poormans Cr. R7 0.5 20 38 13.0 
A34.03 Forest Creek Poormans Cr. R8 1.2 E    


A34.03A Forest Creek Poorman Cr. Trib R1 0.6 B    
A34.03A Forest Creek Poorman Cr. Trib R2 1.4 B    
A34.03A Forest Creek Poorman Cr. Trib R3 0.3 B, E    
A34.03B Forest Creek Unnamed PC trib 1.1 B, E    
A34.03C Forest Creek Unnamed PC trib 0.9 309 327 13.0 
A34.03C Forest Creek Unnamed PC trib 2.3 B    
A34.04 Forest Creek RF Forest Cr. R1 0.7 27 40 14.5 
A34.04 Forest Creek RF Forest Cr. R2 2.0 340 172 14.0 
A34.04 Forest Creek RF Forest Cr. R3 0.1 E    
A34.05 Forest Creek Oregon Belle Cr. 0.9 173 191 14.3 


A35 Little Applegate River L. Applegate R. R1 2.9 0 0 24.9 
A35 Little Applegate River L. Applegate R. R2 7.9 10 1 22.9 
A35 Little Applegate River L. Applegate R. R3 2.4 23 10 21.3 
A35 Little Applegate River L. Applegate R. R4 8.9 344 39 20.4 
A35 Little Applegate River L. Applegate R. R5 1.3 230 173 19.7 
A35 Little Applegate River L. Applegate R. R6 5.8 1,342 233 19.1 
A35 Little Applegate River L. Applegate R. R7 3.7 1,462 392 18.0 


A35.01 Little Applegate River Unnamed L. Applegate Trib 1.6 B, E    
A35.02 Little Applegate River Sterling Cr. R1 0.5 15 32 20.4 
A35.02 Little Applegate River Sterling Cr. R2 0.8 19 24 20.2 
A35.02 Little Applegate River Sterling Cr. R3 2.7 182 67 19.5 
A35.02 Little Applegate River Sterling Cr. R4 1.3 284 223 17.0 
A35.02 Little Applegate River Sterling Cr. R5 3.0 696 234 14.4 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


A35.02 Little Applegate River Sterling Cr. R6 2.1 4,366 2,119 13.4 
A35.02 Little Applegate River Sterling Cr. R7 0.2 2 8 13.0 
A35.02 Little Applegate River Sterling Cr. R8 1.0 E    
A35.02 Little Applegate River Unnamed Sterling Trib 1 1.6 B    
A35.02 Little Applegate River Unnamed Sterling Trib 2 1.0 B, E    
A35.02 Little Applegate River Sterling Ditch 0.7 B, E    
A35.03 Little Applegate River Grouse Cr. R1 0.4 3 8 21.0 
A35.03 Little Applegate River Grouse Cr. R2 0.2 2 8 21.0 
A35.03 Little Applegate River Grouse Cr. R3 1.3 12 10 20.7 
A35.03 Little Applegate River Grouse Cr. R4 0.6 E    
A35.04 Little Applegate River Yale Cr. R1 2.6 755 287 19.0 
A35.04 Little Applegate River Yale Cr. R2 3.1 767 246 17.9 
A35.04 Little Applegate River Yale Cr. R3 3.5 1,104 315 16.4 
A35.04 Little Applegate River Waters Gl. 2.4 B    


A35.04A Little Applegate River Quartz Cr R1 0.5 157 326 16.2 
A35.04A Little Applegate River Quartz Cr R2 1.1 366 333 15.9 
A35.04B Little Applegate River Dog Fork 0.4 D, E    
A35.05 Little Applegate River Lick Gl. 2.1 B    


A36 Star Gulch Star Gl. R1 1.1 C    
A36 Star Gulch Star Gl. R1 2.5 223 90 19.8 
A36 Star Gulch Star Gl. R2 1.9 118 63 19.9 
A36 Star Gulch Star Gl. R3 4.6 1,004 219 18.6 
A36 Star Gulch Star Gl. R4 0.4 E    
A36 Star Gulch Unnamed Star Gl. Trib 0.9 B    


A36.01 Star Gulch Lightning Gl. 1.2 B, D, E    
A36.02 Star Gulch Ladybug Gl. 1.1 128 117 16.5 
A36.03 Star Gulch Alexander Gl. 0.6 B, D, E    


A37 Applegate River Mains Beaver Cr. Reach 1 8.3 0 0 25.0 
A38 Applegate River Mains Palmer Cr. Reach 1 1.0 C    
A38 Applegate River Mains Palmer Cr. Reach 2 5.2 2,227 425 18.2 
A39 Applegate River Mains Kinney Cr. 3.1 1 0 22.5 
A40 Applegate River Mains Mule Cr. 1.4 1 1 22.8 
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Figure 14.  Estimated MWAT by reach for the Middle Rogue & Applegate Independent Population.  Stream numbers correspond to 
subbasin codes in Table 6. 
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Figure 15.  Estimated smolt capacity per km by reach for the Upper Rogue Independent 
Population.  Stream numbers correspond to subbasin codes in Table 7. 







Table 7.  Estimated smolt capacity for the streams of the Upper Rogue Independent Population.  Values in bold are based on data from 
that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; G = large mainstem; or T = NOAA 21.5º C temperature mask). 


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Evans Creek Evans Cr. Below Pleasant Cr. 14.0 1 0 24.2 
1 Evans Creek Evans Pleasant Cr.-WF 19.5 1 0 24.2 


1.01 Evans Creek Magerle Gl.  5.4 B, C    
1.02 Evans Creek not on 1:24K map 1.7 B    
1.03 Evans Creek Fielder Creek  2.1 510 241 17.7 
2.03 Evans Creek LF Fielder Cr. R1 1.9 D    
1.03 Evans Creek LF Fielder Cr. R2 0.3 E    
1.03 Evans Creek RF Fielder Cr. R1 0.6 D, E    
1.03 Evans Creek RF Fielder Cr. R2 0.2 E    
1.04 Evans Creek not on 1:24K map 1.6 B    
1.05 Evans Creek Trimble Cr. 4.6 C    
1.06 Evans Creek Bear Br. 4.3 944 220 17.3 
1.10 Evans Creek Red Ditch 1.6 350 220 17.8 
1.13 Evans Creek Unnamed on 1:24K map 1.4 B    
1.14 Evans Creek Pleasant Cr. R1 11.8 0 0 27.1 


1.14A Evans Creek Queen Br. 2.1 732 354 17.7 
1.14A Evans Creek Queen Br. 0.3 F    
1.14A Evans Creek NF Queens Br. 1.2 E, F    
1.14A Evans Creek Browns Gl. (trib to QB) 3.5 B    
1.14A Evans Creek SF Queens Br. 1.2 D    
1.14D Evans Creek Unnamed on 1:24K map 1.0 B    
1.14F Evans Creek Ditch Cr. 2.9 1,043 365 17.6 
1.14F Evans Creek Ditch Cr. 1.2 443 366 16.8 
1.14F Evans Creek Dixie Gl. 2.2 B    
1.14G Evans Creek Unnamed on 1:24K map 1.2 B, E    
1.14I Evans Creek Brushy Gl. 1.3 B, E    
1.14L Evans Creek Unnamed on 1:24K map 1.2 B    
1.14N Evans Creek Unnamed on 1:24K map 1.8 B    
1.14O Evans Creek Fry Gl 2.1 B    
1.17 Evans Creek Unnamed on 1:24K map 1.8 B    
1.19 Evans Creek Greens Gl. 1.4 B    
1.20 Evans Creek Sykes Cr. R1 1.3 C    
1.20 Evans Creek Sykes Cr. R2 4.9 864 176 18.9 
1.20 Evans Creek Sykes Cr. R3 1.8 394 221 17.6 
1.20 Evans Creek Sykes Cr. R4 1.2 E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


1.21 Evans Creek Murphy Gl. 1.2 B     
1.22 Evans Creek May Cr. R1 1.6 44 28 20.0 
1.22 Evans Creek May Cr. R2 1.4 71 53 19.4 
1.22 Evans Creek May Cr. R3 0.9 90 103 19.0 
1.24 Evans Creek Taylor Gl. 1.1 B    


1.24.5 Evans Creek Ramsey Canyon Cr. 0.4 10 25 20.2 
1.24.5 Evans Creek Ramsey Canyon Cr. 0.5 D    
1.25 Evans Creek WF Evans R1 3.5 1 0 23.5 
1.25 Evans Creek WF Evans R2 2.0 1 1 22.5 
1.25 Evans Creek WF Evans R3 2.6 10 4 21.6 
1.25 Evans Creek WF Evans R4 2.7 33 12 20.6 
1.25 Evans Creek WF Evans R5 2.7 379 138 19.6 
1.25 Evans Creek WF Evans R6 3.2 4,870 1,529 18.5 
1.25 Evans Creek WF Evans R7 4.5 6,551 1,461 17.0 
1.25 Evans Creek WF Evans R8 2.1 2,361 1,112 15.7 
1.25 Evans Creek WF Evans R9 2.9 2,463 863 14.8 
1.25 Evans Creek WF Evans R10 2.8 D    


1.25A Evans Creek Unnamed trib (Bear Wallow?) 1.0 E    
1.25B Evans Creek Salt Cr. R1 0.6 1 2 22.4 
1.25B Evans Creek Salt Cr. R2 0.3 0 0 22.3 
1.25B Evans Creek RF Salt Cr. R1 1.0 1 1 22.0 
1.25B Evans Creek RF Salt Cr. R2 0.8 D    
1.25C Evans Creek Rock Cr. R1 1.5 4 3 22.5 
1.25C Evans Creek Rock Cr. R2 3.2 19 6 21.6 
1.25C Evans Creek Rock Cr. R3 1.4 39 28 20.7 
1.25C Evans Creek Rock Cr. R4 0.9 38 43 20.3 
1.25C Evans Creek Rock Cr. R5 2.8 257 91 19.6 
1.25C Evans Creek Rock Cr. R6 0.9 57 64 18.9 
1.25C Evans Creek RF Rock Cr. 0.3 D    
1.25C Evans Creek Rock Cr. R7 0.6 E    
1.25C Evans Creek Cold Cr. R1 0.8 22 27 20.5 
1.25C Evans Creek Cold Cr. R2 1.8 115 65 20.1 
1.25C Evans Creek Cold Cr. R3 1.2 100 84 19.5 
1.25C Evans Creek Cold Cr. R4 0.4 E    
1.25D Evans Creek Sand Cr. R1 0.5 7 14 20.6 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


1.25D Evans Creek Sand Cr. R2 1.0 20 21 20.3 
1.25D Evans Creek Sand Cr. R3 2.1 27 13 19.7 
1.25D Evans Creek Sand Cr. R4 0.3 E    
1.25E Evans Creek WF Evans Cr. Trib R1 1.0 12 13 20.5 
1.25E Evans Creek WF Evans Cr. Trib R2 1.1 B, E    
1.25F Evans Creek WF Evans Cr. Trib R1 0.8 4 5 20.6 
1.25F Evans Creek WF Evans Cr. Trib R2 1.9 32 17 20.1 
1.25G Evans Creek Swamp Cr. R1 2.2 667 304 17.9 
1.25G Evans Creek Swamp Cr. R2 0.8 E    


1.25G1 Evans Creek Sam Cr. R1 0.3 13 40 18.2 
1.25G1 Evans Creek Sam Cr. R2 0.5 E    
1.25H Evans Creek Unnamed on 1:24K map 1.3 B, E    
1.25I Evans Creek Cedar Cr. R1 0.5 305 646 18.2 
1.25I Evans Creek Cedar Cr. R2 0.7 167 240 18.0 
1.25I Evans Creek Cedar Cr. R3 0.5 172 342 17.8 
1.25I Evans Creek Cedar Cr. R4 0.3 D, E    
1.25I Evans Creek Cedar Cr. R5 0.3 E    
1.25I Evans Creek LF Cedar Cr. R1 0.5 264 500 17.8 
1.25I Evans Creek LF Cedar Cr. R2 0.4 190 500 17.6 
1.25I Evans Creek LF Cedar Cr. R3 0.3 E    
1.25J Evans Creek Slickrock Cr. R1 0.7 E    
1.25J Evans Creek Slickrock Cr. R2 0.3 D, E    
1.26 Evans Creek Upper Evans Cr. R1 above WF 4.3 1 0 24.6 
1.26 Evans Creek Upper Evans Cr. R2 1.6 1 1 23.5 
1.26 Evans Creek Upper Evans Cr. R3 9.9 161 16 21.3 
1.26 Evans Creek Upper Evans Cr. R4 3.2 410 128 18.9 
1.26 Evans Creek Upper Evans Cr. R5 3.3 1,321 398 17.6 
1.26 Evans Creek Upper Evans Cr. R6 4.2 1,325 314 16.2 
1.26 Evans Creek Upper Evans Cr. R7 0.3 E    


1.26A Evans Creek Unnamed on 1:24K map 1.5 B    
1.26B Evans Creek Unnamed on 1:24K map 11.0 B    
1.26C Evans Creek Unnamed on 1:24K map 2.4 B    
1.26D Evans Creek Morrison Cr. R1 1.5 C    
1.26D Evans Creek Morrison Cr. R2 2.2 1,123 509 18.8 
1.26D Evans Creek Morrison Cr. R3 1.9 1,915 1,028 18.0 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


1.26D Evans Creek Morrison Cr. R4 2.5 588 231 17.2 
1.26D Evans Creek Morrison Cr. R5 1.5 E    
1.26E Evans Creek Canon Cr. 2.3 153 67 19.4 
1.26F Evans Creek Chapman Cr. R1 1.5 80 53 19.5 
1.26F Evans Creek Chapman Cr. R2 1.7 210 122 18.9 
1.26G Evans Creek Coal Cr. 2.4 169 69 19.3 
1.26H Evans Creek Wolf Cr. 1.4 E    


2 Mainstem Rogue Ward Cr. 8.7 C    
4 Mainstem Rogue Birdseye Cr. 6.2 C    
5 Foots Creek Foots Cr. R1 2.1 C    
5 Foots Creek Foots Cr. R2 2.1 C    
5 Foots Creek Foots Cr. R3 1.9 C    
5 Foots Creek Horn Gl. 1.6 B, E    
5 Foots Creek Left Fk. Foots Cr. 1.4 305 215 17.7 
5 Foots Creek Middle Fk. Foots Cr. R1 0.6 244 416 17.9 
5 Foots Creek Middle Fk. Foots Cr. R2 0.6 235 414 17.6 
5 Foots Creek Middle Fk. Foots Cr. R3 1.9 400 215 17.2 


5.01 Foots Creek Right Fk. Foots Cr. 5.3 2,179 415 18.2 
7 Mainstem Rogue Unnamed on 1:24K map 1.8 B    
8 Mainstem Rogue Covig Gl. 1.3 B, E    


12 Sardine Creek Sardine Cr. R1 2.3 C    
12 Sardine Creek Sardine Cr. R2 0.3 C    
12 Sardine Creek Sardine Cr. R3 0.8 145 184 19.1 
12 Sardine Creek Sardine Cr. R4 0.5 164 324 18.9 
12 Sardine Creek Sardine Cr. R5 1.9 F    
12 Sardine Creek LF Sardine Cr. R1 2.7 F    
12 Sardine Creek RF Sardine Cr. R1 2.5 F    
12 Sardine Creek RF Sardine Cr. R2 2.5 F    
12 Sardine Creek MF Sardine Cr. R2 2.1 F    
13 Galls Creek Galls Cr. R1 0.6 C    
13 Galls Creek Galls Cr. R2 3.4 C    
13 Galls Creek Galls Cr. R3 4.0 1,403 350 18.0 
14 Kane Creek Kane Cr. Reach 1 0.9 C    
14 Kane Creek Kane Cr. Reach 2 0.5 C    
14 Kane Creek Kane Cr. Reach 3 3.4 662 194 19.1 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


14 Kane Creek Kane Cr. Reach 4 0.6 5 9 18.3 
14 Kane Creek Kane Cr. Reach 5 2.6 27 10 17.7 
14 Kane Creek Unnamed Kane Cr Trib 2.2 B    
14 Kane Creek Panther Gl 2.4 B    
15 Mainstem Rogue Blackwell Cr. 5.1 365 71 19.3 
16 Mainstem Rogue Faults Cr. 2.2 73 33 19.9 
19 Mainstem Rogue Water Gl. 1.3 B, E    
20 Sams Creek Sams Cr. R1 0.9 C    
20 Sams Creek Sams Cr. R2 0.5 C    
20 Sams Creek Sams Cr. R3 0.5 C    
20 Sams Creek Sams Cr. R4 8.6 C    


20.01 Sams Creek Cardwell Cr. 4.8 C    
20.02 Sams Creek Rock Cr. R1 0.8 C    
20.02 Sams Creek Rock Cr. R2 (Top of Survey - Zana) 1.0 C    
20.02 Sams Creek Rock Cr. R3 (Zana - Cliff 0.5 C    
20.02 Sams Creek Rock Cr. R4 (Above Cliff) 2.9 C    
20.02 Sams Creek Unnamed on 1:24K map 0.0 B, T    
20.02 Sams Creek Unnamed on 1:24K map 0.2 B    


20.02A Sams Creek Zana Cr. Reach 1 (below Peffley) 3.5 C    
20.02A Sams Creek Zana Cr. Reach 2 (above Peffley) 2.3 C    
20.02A Sams Creek Peffley Cr. 1.8 C    
20.02B Sams Creek Cliff Creek 4.4 C    
20.02B Sams Creek Unnamed on 1:24K map 0.6 B    


25 Bear Creek Bear Cr. Reach 1  0.0 T    
25 Bear Creek Bear Cr. Reach 2 2.7 0 0 25.7 
25 Bear Creek Bear Cr. Reach 3 2.6 0 0 25.5 
25 Bear Creek Bear Cr. Reach 4 9.5 1 0 23.8 
25 Bear Creek Bear Cr. Reach 5 8.6 103 12 21.0 
25 Bear Creek Bear Cr. Reach 6 7.2 949 132 18.6 


25.01 Bear Creek Willow Cr Reach 1 below Lane 1.1 1 1 23.1 
25.01 Bear Creek Willow Cr Reach 2 Lane-canyon 0.7 1 1 22.7 
25.01 Bear Creek Willow Cr Reach 3 canyon 0.8 E    
25.01 Bear Creek Lane Cr. 1.5 1 1 22.6 


25.01A Bear Creek Dean Cr. 4.2 4 1 22.5 
25.01A Bear Creek Unnamed on 1:24K map 0.5 B, E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


25.02 Bear Creek Upton Sl. 2.0 1 1 22.9 
26.03 Bear Creek Irrigation Ditch 0.7     
25.03 Bear Creek Griffin Cr. Reach 1 below Daisy 2.1 1 0 22.9 
25.03 Bear Creek Griffin Cr. Reach 2 Daisy-NF 6.2 51 8 21.3 
25.03 Bear Creek Griffin Cr. Reach 3 above NF 7.4 1,668 227 18.7 
26.03 Bear Creek NF Griffin Cr. 4.3 471 109 19.3 
26.03 Bear Creek Murphy Cr. 2.3 E    


25.03A Bear Creek Jackson Cr. Reach 1 Horn-Walker  2.9 9 3 22.0 
25.03A Bear Creek Jackson Cr. Reach 1 Walker-SF  4.2 C    
25.03A Bear Creek Jackson Cr. Reach 1 above SF  1.6 C    
25.03A Bear Creek Horn Cr 2.0 691 348 17.4 
25.03A Bear Creek Unnamed on 1:24K map 2.2 B    
25.03A Bear Creek Walker Cr. 4.0 1,403 347 17.0 
25.03A Bear Creek SF Jackson Cr 2.8 C    
25.03A Bear Creek Miller Gl 2.0 B    
25.03B Bear Creek Daisy Cr. 6.9 49 7 21.2 
25.03B Bear Creek Unnamed on 1:24K map 3.6 B    
25.03B Bear Creek Unnamed on 1:24K map 2.2 B    
25.04 Bear Creek Lone Pine Cr 2.1 0 0 25.2 
25.05 Bear Creek not on 1:24K map 2.2 B    
25.06 Bear Creek Crooked Creek 0.2 0 0 23.3 
25.06 Bear Creek Crooked Creek 7.5 F    


25.06A Bear Creek not on 1:24K map 4.3 B    
25.06B Bear Creek not on 1:24K map 2.7 B    
25.07 Bear Creek Lazy Cr 1.6 0 0 25.3 
25.07 Bear Creek Lazy Cr 5.5 F    
25.08 Bear Creek Larson Cr. Reach 1 2.4 0 0 26.7 
25.08 Bear Creek Larson Cr. Reach 2 1.1 0 0 26.1 
25.08 Bear Creek Larson Cr. Reach 3 4.5 0 0 25.0 
25.08 Bear Creek Larson Cr. Reach 4 0.5 E    
25.08 Bear Creek Larson Cr. Reach 5 0.3 E    
25.08 Bear Creek Unnamed on 1:24K map 2.8 B    
25.08 Bear Creek Unnamed on 1:24K map 6.2 B    
25.09 Bear Creek Gore Cr. 9.3 C    
25.09 Bear Creek not on 1:24K map 1.3 B, E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


25.09 Bear Creek Unnamed on 1:24K map 1.0 B, E     
25.10 Bear Creek Unnamed on 1:24K map 3.5 B    
25.11 Bear Creek Coleman Cr. 7.8 233 30 20.2 
25.11 Bear Creek Unnamed on 1:24K map 1.3 B, E    
25.12 Bear Creek Payne Cr. 4.5 C    
25.12 Bear Creek Unnamed on 1:24K map 1.7 B    
25.13 Bear Creek Anderson Cr. 9.0 526 58 20.0 
25.13 Bear Creek Unnamed on 1:24K map 2.0 B    
25.13 Bear Creek NF Anderson Cr. 2.3 796 347 17.8 
25.13 Bear Creek SF Anderson Cr. 3.2 1,122 347 17.7 
25.14 Bear Creek Kenuchen Cr. 4.6 C    
25.15 Bear Creek Unnamed on 1:24K map 1.3 B    
25.16 Bear Creek Wagner Cr. R1 9.0 84 9 20.4 
25.16 Bear Creek Wagner Cr. R2 1.7 145 87 18.8 
25.16 Bear Creek Yank Gl. 2.7 B    
25.17 Bear Creek Unnamed on 1:24K map 5.5 B    
25.19 Bear Creek Myer Cr. 0.9 C    
25.19 Bear Creek Myer Cr. 4.2 F    
25.20 Bear Creek Butler Cr. 5.9 C    
25.21 Bear Creek Wrights Cr. 2.2 C    
25.23 Bear Creek Ashland Cr. 4.8 3,434 712 16.9 
25.23 Bear Creek Ashland Cr. 3.4 E, F    
25.24 Bear Creek Unnamed on 1:24K map 1.3 E    
25.25 Bear Creek Kitchen Cr. 5.5 C    
25.27 Bear Creek Roca Canyon Cr. 3.5 C    
25.29 Bear Creek Hamilton Cr. 2.2 C, E    
25.30 Bear Creek Neil Cr. Reach 1 (below Tolman) 2.6 2,122 819 16.7 
25.30 Bear Creek Neil Cr. Reach 2 (Tolman- Calyton 1.1 936 819 16.0 
25.30 Bear Creek Neil Cr. Reach 3 0.4 311 818 15.7 
25.30 Bear Creek Neil Cr. Reach 4 0.6 467 819 15.5 
26.30 Bear Creek Neil Cr. Reach 5 3.7 3,002 819 14.7 
25.3A Bear Creek Tolman Cr. 2.4 823 348 15.8 
25.3B Bear Creek Clayton Cr. Reach 1 0.8 140 181 15.6 
25.3B Bear Creek Clayton Cr. Reach 2 0.5 93 180 15.4 
25.3B Bear Creek Clayton Cr. Reach 3 2.3 406 180 14.9 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


25.3B Bear Creek Clayton Cr. Reach 3 2.3 406 180 14.9 
25.3C Bear Creek Unnamed on 1:24K map 1.0 B    
25.32 Bear Creek Walker Cr. Reach 1 (below Cove) 1.1 4 4 22.0 
25.32 Bear Creek Walker Cr. Reach 2 (Cove - Frog) 3.5 38 11 21.1 
25.32 Bear Creek Walker Cr. Reach 3 3.3 E    
25.32 Bear Creek Cove Cr 5.6 110 20 20.7 
25.32 Bear Creek Unnamed Walker trib on 1:24 1.3 B, E    
25.32 Bear Creek Frog Cr 6.7 1,181 176 19.2 
25.39 Bear Creek Emigrant Cr. 5.2 29 6 21.8 
25.39 Bear Creek Emigrant Above reservoir 10.0 F    
25.39 Bear Creek Emigrant Above reservoir 1.8 F    
25.39 Bear Creek Emigrant Above reservoir 3.2 F    
25.39 Bear Creek Emigrant Above reservoir 2.4 F    
25.33 Bear Creek Tributary above reservoir 1.5 E, F    
25.34 Bear Creek Tributary above reservoir 11.8 F    
25.35 Bear Creek Tributary above reservoir 8.3 F    
25.36 Bear Creek Tributary above reservoir 5.7 F    
25.37 Bear Creek Tributary above reservoir 1.7 F    
25.38 Bear Creek Tributary above reservoir 2.0 F    


26 Whetstone Creek Whetstone Cr. 1.6 F    
26.01 Whetstone Creek Whetstone Cr. 1.5 F    


29 Snider Creek Snider Cr. 5.5 0 0 25.3 
29 Snider Creek Unnamed trib on 1:24K map 1.8 B    


29.01 Snider Creek Molby Cr upper reach 2.1 8 4 21.3 
29.02 Snider Creek Unnamed on 1:24K map 0.7 B    
29.03 Snider Creek Unnamed on 1:24K map 0.9 B    
29.04 Snider Creek Unnamed on 1:24K map 6.1 B    


34 Little Butte Creek L Butte Cr. Mainstem 16.0 0 0 26.9 
34.04 Little Butte Creek Antelope Cr. R3 5.0 0 0 25.8 
34.04 Little Butte Creek Antelope Cr. R4 3.2 0 0 26.7 
34.04 Little Butte Creek Antelope Cr. R5 3.0 0 0 27.4 
34.04 Little Butte Creek Antelope Cr. R6 0.4 0 0 27.8 
34.04 Little Butte Creek Antelope Cr. R7 2.1 0 0 28.1 
34.04 Little Butte Creek Antelope Cr. R8 above Rio Cyn 6.7 0 0 25.5 
34.04 Little Butte Creek Antelope Cr. R9 4th order 2.7 109 41 20.0 
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Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


34.04A Little Butte Creek Dry Cr. 1.4 2 1 22.1 
34.04A Little Butte Creek Dry Cr. 17.6 F    
34.04B Little Butte Creek Quarter Branch 0.1 E    
34.04C Little Butte Creek Yankee Cr. 4.0 93 23 20.4 
34.04C Little Butte Creek Yankee Cr. 6.5 F    
34.04 Little Butte Creek Unnamed Antelope trib 1.4 B    
34.04 Little Butte Creek Rio Canyon 2.0 426 215 13.0 
34.04 Little Butte Creek Unnamed Antelope trib 1.1 B    
34.09 Little Butte Creek Nichols Br. 1.1 0 0 23.0 
34.09 Little Butte Creek Nichols Br. LF 2.3 2 1 22.2 
34.09 Little Butte Creek Nichols Br. RF 2.0 2 1 22.3 
34.10 Little Butte Creek Bitterlick Cr. 4.9 0 0 24.6 
34.12 Little Butte Creek Kanutchen Cr. 6.9 0 0 24.2 
34.13 Little Butte Creek not on 1:24K map 1.7 B    
34.14 Little Butte Creek Schoolhouse Cr. 2.0 1 1 22.8 
34.14 Little Butte Creek Schoolhouse Cr. 1.8 0 0 0.0 
34.15 Little Butte Creek Eagle Gl. 2.4 B    
34.16 Little Butte Creek Lick Cr. R1 2.8 5 2 22.6 
34.16 Little Butte Creek Lick Cr. R2 1.6 7 4 21.6 
34.16 Little Butte Creek Lick Cr. R3 0.8 C    
35.16 Little Butte Creek Lick Cr. R4 2.1 C    


34.16A Little Butte Creek Rock Cr. 3.0 11 4 21.3 
34.16B Little Butte Creek Unnamed on 1:24K map 0.6 B, C    
34.16B Little Butte Creek Unnamed on 1:24K map 2.4 B    
34.16C Little Butte Creek Whiskey Cr. 1.4 9 6 21.0 
34.18 Little Butte Creek Unnamed on 1:24K map 1.5 B    
34.19 Little Butte Creek not on 1:24K map 1.4 B    
34.22 Little Butte Creek Unnamed behind pond 2.6 F    
34.24 Little Butte Creek Salt Cr. R1 3.3 7 2 22.5 
34.24 Little Butte Creek Salt Cr. R2 2.0 12 6 21.3 
34.24 Little Butte Creek Salt Cr. R3 2.9 56 20 20.3 
34.24 Little Butte Creek Salt Cr. R4 2.2 155 70 19.1 
34.24 Little Butte Creek Unnamed Salt Cr. Trib 1.8 B    
34.25 Little Butte Creek Unnamed on 1:24K map 2.9 B    
34.26 Little Butte Creek Long Br.  0.6 0 0 25.6 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


34.26 Little Butte Creek Long Br.  7.8 F     
34.28 Little Butte Creek Lake Cr. R1 2.8 0 0 25.1 
34.28 Little Butte Creek Lake Cr. R2 1.5 0 0 24.4 
34.28 Little Butte Creek Randle Cr. 1.6 0 0 24.4 
34.30 Little Butte Creek NF L. Butte Cr. R1 3.5 1 0 23.8 
34.30 Little Butte Creek NF L. Butte Cr. R2 end survey to Gaging sta. 5.5 64 12 21.3 
34.30 Little Butte Creek NF L. Butte Cr. R3 gaging Sta. to lower canyon 6.5 4,375 676 18.2 
34.30 Little Butte Creek NF L. Butte Cr. R4 lower canyon 2.0 1,373 676 16.3 
34.30 Little Butte Creek NF L. Butte Cr. R5 between canyons 2.2 1,480 676 15.4 
34.30 Little Butte Creek NF L. Butte Cr. R6 upper canyon 6.0 4,076 676 13.9 
34.30 Little Butte Creek NF L. Butte Cr. R7 above upper canyon 1.2 785 677 13.0 
34.30 Little Butte Creek Unnamed NF Trib 2.1 B    
34.30 Little Butte Creek Above Fish Lake Dam 10.0 F    


34.30B Little Butte Creek Peck Gl. 2.8 B    
34.30E Little Butte Creek Keno Gl. 2.0 B    
34.30F Little Butte Creek Wassen Canyon 0.8 D    
34.31 Little Butte Creek SF L. Butte Cr. R1 7.7 0 0 25.9 
34.31 Little Butte Creek SF L. Butte Cr. R2 2.3 0 0 25.4 
34.31 Little Butte Creek SF L. Butte Cr. R3 2.1 0 0 24.6 
34.31 Little Butte Creek SF L. Butte Cr. R4 2.0 1 0 23.7 
34.31 Little Butte Creek SF L. Butte Cr. R5 2.7 1 0 23.5 
34.31 Little Butte Creek SF L. Butte Cr. R6 2.2 2 1 23.2 
34.31 Little Butte Creek SF L. Butte Cr. R7 2.2 2 1 23.0 
34.31 Little Butte Creek SF L. Butte Cr. R8 2.6 4 2 22.7 
34.31 Little Butte Creek SF L. Butte Cr. R9 0.9 1 1 22.5 
34.31 Little Butte Creek SF L. Butte Cr. R10 0.8 E    


34.31B Little Butte Creek Unnamed on 1:24K map 1.6 B, E    
34.31C Little Butte Creek Lost Cr. 4.1 1 0 23.4 
34.31D Little Butte Creek Deer Cr. R1 0.3 C    
34.31D Little Butte Creek Deer Cr. R2 0.6 24 38 19.6 
34.31D Little Butte Creek Deer Cr. R3 0.6 70 113 19.3 
34.31E Little Butte Creek Soda Cr. 0.8 19 25 20.3 


37 Constance Creek Constance Cr. Mainstem 4.8 0 0 25.3 
37.01 Constance Creek Unnamed on 1:24K map 1.4 B    


44 Reese Cr. Reese Cr. Mainstem 4.2 0 0 25.4 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


44 Reese Cr. Trib 1 Unnamed on 1:24K map 0.6 B     
44 Reese Cr. Trib 1 Unnamed on 1:24K map 2.6 B, F    
44 Reese Cr. Unnamed on 1:24K map 2.0 B    
44 Reese Cr. Unnamed on 1:24K map 1.1 B    


44.01 Reese Cr. NF Reese Cr. 4.2 1 0 23.6 
44.01 Reese Cr. Unnamed NF trib 1.8 B    
44.02 Reese Cr. SF Reese Cr. 7.5 5 1 22.8 
44.02 Reese Cr. Unnamed SF Trib 1.2 B    
44.02 Reese Cr. Unnamed SF Trib 1.0 B    
44.02 Reese Cr. Unnamed SF Trib 3.9 B    


45 Mainstem Rogue Unnamed on 1:24K map 2.7 B    
46 Mainstem Rogue Dry Cr. 7.4 0 0 24.7 
48 Mainstem Rogue Langel Cr. 3.9 0 0 25.5 
50 Mainstem Rogue Unnamed on 1:24K map 1.1 B    
53 Mainstem Rogue Long Br.  10.5 1 0 24.0 
54 Mainstem Rogue Unnamed on 1:24K map 3.3 B    
55 Mainstem Rogue Unnamed on 1:24K map 1.8 B    
56 Indian Creek Indian Cr. R1 3.1 C    
56 Indian Creek Indian Cr. R2 2.9 C    
56 Indian Creek Indian Cr. R3 8.6 C    
57 Mainstem Rogue Unnamed on 1:24K map 1.0 B    
58 Mainstem Rogue Cricket Cr. 2.3 C    
59 Trail Creek Trail Cr. Mainstem  R1 4.7 0 0 29.0 
59 Trail Creek Trail Cr. Mainstem  R2 4.4 0 0 27.3 
59 Trail Creek Trail Cr. Mainstem  R3 1.4 0 0 26.1 
59 Trail Creek Trail Cr. Mainstem  R4 2.2 0 0 25.4 


59.01 Trail Creek Unnamed on 1:24K map 1.1 B    
59.02 Trail Creek Canyon Cr. R1 0.9 0 0 26.2 
59.02 Trail Creek Canyon Cr. R2 1.9 D    
59.03 Trail Creek WF Trail Cr. R1 4.7 0 0 29.2 
59.03 Trail Creek WF Trail Cr. R2 6.0 0 0 26.8 


59.03A Trail Creek Romine Cr. 3.0 1 0 22.5 
59.03B Trail Creek Walpole Cr. 1.7 0 0 22.7 
59.03C Trail Creek Chicago Cr. 1.0 E    
59.04 Trail Creek Wall Cr. 4.0 12 3 22.2 
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Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


60 Mainstem Rogue Lewis Cr. R1 2.5 0 0 25.8 
60 Mainstem Rogue Lewis Cr. R2 0.8 0 0 25.1 
60 Mainstem Rogue Lewis Cr. R3 0.9 E    
61 Mainstem Rogue Brush Cr. 2.9 C    
62 Mainstem Rogue Bush Cr. 1.4 C, E    
63 Elk Creek Lower Elk Cr. Below WBr 4.7 0 0 28.6 
63 Elk Creek Lower Elk Cr.  WBr - Flat Cr 9.2 0 0 26.4 
63 Elk Creek Lower Elk Cr. Flat - Sugarpine 3.6 0 0 24.5 
63 Elk Creek Lower Elk Cr. Sugarpine-button 3.7 5 1 22.9 
63 Elk Creek Mainstem above Button Cr. R1 0.8 5 6 21.9 
63 Elk Creek Mainstem above Button Cr. R2 0.6 6 10 21.6 
63 Elk Creek Mainstem above Button Cr. R3 3.5 96 27 20.7 
63 Elk Creek Mainstem above Button Cr. R4 0.9 E    


63.01 Elk Creek Berry Cr. 2.4 C    
63.02 Elk Creek W Br. Elk Cr. R1 0.3 0 0 25.1 
63.02 Elk Creek W Br. Elk Cr. R2 1.2 0 0 25.1 
63.02 Elk Creek W Br. Elk Cr. R3 0.2 0 0 23.7 
63.02 Elk Creek W Br. Elk Cr. R4 1.8 12 7 21.7 
63.02 Elk Creek W Br. Elk Cr. R5 0.2 1 6 21.7 
63.02 Elk Creek W Br. Elk Cr. R6 3.2 51 16 20.8 
63.02 Elk Creek W Br. Elk Cr. R7 4.0 1,143 286 19.1 
63.02 Elk Creek Unnamed WB trib 2.1 B, E    


63.02A Elk Creek Marine Cr. 2.8 3 1 22.8 
63.03 Elk Creek Unnamed on 1:24K map 2.5 B    
63.04 Elk Creek Alco Cr. 2.5 1 0 22.5 
63.05 Elk Creek Middle Cr. 1.9 E    
63.06 Elk Creek Flat Cr. 8.9 132 15 21.1 
63.07 Elk Creek Jones Cr. 1.8 1 1 22.7 
63.08 Elk Creek Sugarpine Cr. R1 1.2 1 1 22.8 
63.08 Elk Creek Sugarpine Cr. R2 2.6 6 2 22.1 
63.08 Elk Creek Sugarpine Cr. R3 1.7 27 16 21.2 
63.08 Elk Creek Sugarpine Cr. R4 1.2 71 57 20.2 
63.08 Elk Creek Sugarpine Cr. R5 3.1 1,082 349 18.9 
63.08 Elk Creek Sugarpine Cr. R6 1.0 613 644 18.0 
63.08 Elk Creek Sugarpine Cr. R6 1.0 E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


63.08 Elk Creek Sugarpine Cr. R7 0.2 E     
63.08 Elk Creek Coalmine Cr. 1.1 740 644 18.0 


63.08C Elk Creek Hawk Cr. R1 1.4 3 2 22.3 
63.08C Elk Creek Hawk Cr. R2 0.7 2 3 21.8 
63.08C Elk Creek Hawk Cr. R3 2.2 10 5 21.2 
63.08A Elk Creek Timber Cr. 3.1 61 19 21.0 
63.08B Elk Creek Elkhorn Cr. 3.9 61 16 21.1 
63.09 Elk Creek Dodes Cr. 8.3 1,222 147 18.7 
63.10 Elk Creek Bitter Lick Cr. R1 3.8 579 151 19.6 
63.10 Elk Creek Bitter Lick Cr. R2 5.2 3,584 691 18.0 
63.11 Elk Creek Brush Cr. R1 1.7 141 85 20.2 
63.11 Elk Creek Brush Cr. R2 1.8 437 247 19.4 


64 Mainstem Rogue Unnamed on 1:24K map 1.5 B, E    
65 Mainstem Rogue Unnamed on 1:24K map 3.9 B    
66 Big Butte Creek Big Butte Cr. Mainstem  20.1 245 12 20.7 


66.02 Big Butte Creek Unnamed on 1:24K map 1.4 B, E    
66.03 Big Butte Creek Crowfoot Cr. R1 0.5 0 0 22.6 
66.03 Big Butte Creek Crowfoot Cr. R2 1.8 3 2 22.1 
66.03 Big Butte Creek Crowfoot Cr. R3 1.8 10 5 21.3 
66.03 Big Butte Creek Crowfoot Cr. R4 0.7 E    
66.03 Big Butte Creek not on 1:24K map 1.2 B    
66.03 Big Butte Creek Unnamed on 1:24K map 1.5 B, E    
66.04 Big Butte Creek Unnamed on 1:24K map 1.6 B    
66.05 Big Butte Creek Clark Creek 2.0 3 2 22.3 
66.06 Big Butte Creek McNeil Cr. R1 5.8 58 10 21.5 
66.06 Big Butte Creek McNeil Cr. R2 1.0 91 92 20.0 
66.06 Big Butte Creek McNeil Cr. R3 1.2 182 158 19.5 
66.06 Big Butte Creek McNeil Cr. R4 0.9 346 386 19.1 
66.06 Big Butte Creek McNeil Cr. R5 4.0 2,871 722 18.0 


66.06A Big Butte Creek Neil Cr. Reach 1 (below Quartz) 1.1 6 5 21.4 
66.06A Big Butte Creek Neil Cr. Reach 2 (above Quartz) 3.7 78 21 20.4 
66.06A Big Butte Creek Quartz Cr. 3.6 75 21 20.4 
66.06A Big Butte Creek Unnamed Neil Cr. trib on 1:24K map 1.2 B    
66.06C Big Butte Creek Unnamed on 1:24K map 1.4 B    
66.06D Big Butte Creek Unnamed on 1:24K map 2.0 B     
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Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


66.06E Big Butte Creek Unnamed on 1:24K map 1.2 B     
66.06F Big Butte Creek not on 1:24K map 5.3 B    
66.07 Big Butte Creek Gray Cr. 2.7 5 2 22.0 
66.08 Big Butte Creek Dog Cr. R1 0.5 0 0 23.3 
66.08 Big Butte Creek Dog Cr. R2 1.4 1 1 22.9 
66.08 Big Butte Creek Dog Cr. R3 0.9 1 1 22.4 
66.08 Big Butte Creek Dog Cr. R4 1.3 E    
66.08 Big Butte Creek Unnamed Dog Cr. Trib 1.0 B    
66.09 Big Butte Creek NF Big Butte Cr. R1 2.8 18 6 21.4 
66.09 Big Butte Creek NF Big Butte Cr. R2 2.3 56 24 21.0 
66.09 Big Butte Creek NF Big Butte Cr. R3 1.3 1 1 23.0 
66.09 Big Butte Creek NF Big Butte Cr. R4 4.5 1 0 24.3 
66.09 Big Butte Creek NF Big Butte Cr. R5 1.5 0 0 25.2 
66.09 Big Butte Creek NF Big Butte Cr. R6 1.8 1 1 24.0 
66.09 Big Butte Creek NF Big Butte Cr. R7 1.2 12 10 21.1 
66.09 Big Butte Creek NF Big Butte Cr. R8 3.4 1,747 511 16.6 
66.09 Big Butte Creek NF Big Butte Cr. R9 1.2 219 181 13.0 
66.09 Big Butte Creek NF Big Butte Cr. R10 1.8 189 106 12.4 
66.09 Big Butte Creek NF Big Butte Cr. R11 0.4 108 292 11.9 


66.09A Big Butte Creek not on 1:24K map  1.3 B, E    
66.09B Big Butte Creek Eighty Acre Cr. Reach 1 3.7 665 178 19.0 
66.09B Big Butte Creek Eighty Acre Cr. Reach 2 above un trib 2.1 600 292 17.7 
66.09B Big Butte Creek not on 1:24K map  2.2 B    
66.09B Big Butte Creek Unnamed on 1:24K map 1.2 B, E    
66.09C Big Butte Creek Friese Cr. 5.6 1,257 226 18.6 
66.09D Big Butte Creek Jackass Cr. R1 2.2 11 5 21.3 
66.09D Big Butte Creek Jackass Cr. R2 1.3 19 14 20.6 
66.09D Big Butte Creek Jackass Cr. R3 2.2 107 48 19.8 
66.09D Big Butte Creek Jackass Cr. R4 0.8 93 124 19.1 
66.09E Big Butte Creek Mule Cr. Reach 1 (to Horseshoe) 1.4 101 71 19.5 
66.09E Big Butte Creek Mule Cr. Reach 2 1.3 206 158 18.9 
66.09E Big Butte Creek Unnamed on 1:24K map 1.9 B    
66.09E Big Butte Creek Horseshoe Cr. R1 1.9 363 187 18.8 
66.09E Big Butte Creek Horseshoe Cr. R2 0.6 E    
66.09F Big Butte Creek Camp Cr. 2.0 589 292 16.4 
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Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 


66.09G Big Butte Creek Unnamed on 1:24K map 1.1 B     
66.09H Big Butte Creek Phillips Cr. 1.7 134 78 19.5 
66.09I Big Butte Creek Cedar Springs Cr. 1.6 E    
66.10 Big Butte Creek SF Big Butte Cr. R1 1.5 568 385 17.5 
66.10 Big Butte Creek SF Big Butte Cr. R2 1.0 105 108 17.5 
66.10 Big Butte Creek SF Big Butte Cr. R3 1.2 128 103 18.2 
66.10 Big Butte Creek SF Big Butte Cr. R4 2.1 309 146 18.0 
66.10 Big Butte Creek SF Big Butte Cr. R5 3.0 428 142 17.0 
66.10 Big Butte Creek SF Big Butte Cr. R6 2.6 275 106 16.8 
66.10 Big Butte Creek SF Big Butte Cr. R7 1.6 414 264 16.3 
66.10 Big Butte Creek SF Big Butte Cr. R8 3.3 2,316 713 15.2 
66.10 Big Butte Creek SF Big Butte Cr. R9 1.4 1,246 922 14.2 
66.10 Big Butte Creek SF Big Butte Cr. R10 5.0 1,449 292 11.0 


66.10A Big Butte Creek Bowen Cr. R1 0.5 246 518 9.1 
66.10A Big Butte Creek Bowen Cr. R2 4.8 2,486 518 10.0 
66.10B Big Butte Creek Unnamed on 1:24K map 5.1 B    
66.10C Big Butte Creek Willow Cr. R1 11.4 8,148 713 12.9 
66.10C Big Butte Creek Willow Cr. R2 14.7 F    
66.10C Big Butte Creek Ash Cr. 1.2 353 292 9.1 
66.10C Big Butte Creek Indian Cr. 2.0 587 292 9.1 
66.10C Big Butte Creek Skeeter Cr. 4.6 1,349 292 9.1 
66.10D Big Butte Creek Fourbit Cr. Reach 1 4.6 3,283 712 17.2 
66.10D Big Butte Creek Fourbit Cr. Reach 2 1.0 706 712 16.0 
66.10D Big Butte Creek Fourbit Cr. Reach 3 5.2 3,672 712 14.6 
66.10D Big Butte Creek Unnamed on 1:24K map 3.7 B    
66.10D Big Butte Creek Unnamed on 1:24K map 5.7 B    
66.10D Big Butte Creek Fourbit trib not on 1:24K map 4.2 B    
66.10D Big Butte Creek Unnamed on 1:24K map 5.5 B    
66.10D Big Butte Creek Fourbit trib not on 1:24K map 1.3 B    
66.10D Big Butte Creek NF Fourbit Cr Reach 1 1.4 382 265 13.2 
66.10D Big Butte Creek NF Fourbit Cr Reach 2 0.6 155 265 12.7 
66.10D Big Butte Creek NF Fourbit Cr Reach 3 3.4 998 292 11.8 
66.10D Big Butte Creek SF Fourbit Cr. 2.8 742 265 12.9 
66.10D Big Butte Creek SF trib not on 1:24K map 1.2 B    
66.10D Big Butte Creek Beaver Fork 1.1 330 293 13.2 


 


 64







 


Table 7.  continued 


 
 
 
 
 


65


Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
66.10D Big Butte Creek Unnamed Beaver Fork trib 1.7 B, E     
66.10E Big Butte Creek Unnamed on 1:24K map 4.3 B    
66.10F Big Butte Creek Clarks Fork Cr. R1 below NF 4.3 1,592 370 13.8 
66.10F Big Butte Creek Clarks Fork Cr. R2 above NF 0.9 253 293 12.7 
66.10F Big Butte Creek NF Clarks Fork 2.3 662 293 10.0 
66.10F Big Butte Creek SF Clarks Fork 3.2 930 293 15.0 
66.10G Big Butte Creek Unnamed on 1:24K map 2.4 B    
66.10H Big Butte Creek Unnamed on 1:24K map 3.5 B    
66.10I Big Butte Creek Rancheria Cr. Reach 1 5.0 1,850 370 16.6 
66.10I Big Butte Creek Rancheria Cr. Reach 2 3.7 1,381 370 14.7 
66.10I Big Butte Creek Titanic Cr. 5.5 2,047 370 14.3 
66.10I Big Butte Creek Fireline Cr. Reach 1 3.1 1,159 370 14.8 
66.10I Big Butte Creek Fireline Cr. Reach 2 0.7 270 370 14.0 
66.10I Big Butte Creek Deception Cr. 2.5 719 292 13.6 
66.10J Big Butte Creek Twincheria Cr. R1 0.7 14 21 20.8 
66.10J Big Butte Creek Twincheria Cr. R2 1.8 51 29 20.3 
66.10J Big Butte Creek Twincheria Cr. R3 1.2 74 59 19.6 
66.10J Big Butte Creek Twincheria Cr. R4 2.9 734 249 18.7 
66.10J Big Butte Creek Twincheria Cr. R6 above Misfit Cr 1.8 524 293 17.7 
66.10J Big Butte Creek Misfit Cr. 1.7 603 362 16.9 







 
Figure 16.  Estimated MWAT by reach for the Upper Rogue Independent Population.  Stream 


numbers correspond to subbasin codes in Table 7.
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COHO SALMON IN SOUTHERN OREGON


Southern Oregon lies near the southern boundary of the range of coho salmon in North America, which extends from Point Hope, Alaska to Monterey Bay, California.  Coho salmon in southern Oregon watersheds south of Cape Blanco are listed as threatened under the Endangered Species Act.  


Background


Coho Salmon Life History

Adult coho salmon migrate into fresh water in the fall to spawn.  Spawning of wild coho salmon usually occurs from mid-November through February.  Adult spawning coho salmon are typically 3 years old and they are often accompanied by 2-year-old jacks (precocious males) from the next brood.  Over the period of 1994-2006, jacks averaged 13% of the brood returns to the Rogue River.  The abundance of jacks is an indicator of brood strength.  For example, the number of hatchery jacks is used to predict abundance of 3-year-old adults the following year within the Oregon Production Index (Sharr et al. 2000).  However, while this general trend appears to hold for numbers of spawning wild fish, a similar predictor has yet to be developed, probably because of the error associated with counting jacks on the spawning grounds.


Spawning occurs primarily in small tributaries located throughout coastal basins.  The parents normally exhibit strong homing to their natal stream.  The female digs a nest (redd) in the gravel and lays her eggs, which are immediately fertilized by accompanying adult males or jacks.  The eggs are covered by digging and displacing gravel from the upstream edge of the nest.  Each female lays about 2,500 eggs.  The adults die soon after spawning.  Sex ratios of spawning adults tend to average around 50:50.


The eggs hatch in about 35-50 days, depending upon water temperature (warm temperature speeds hatching).  The alevins remain in the gravel two or three weeks until the yolk is absorbed and emerge as fry to actively feed in the spring.  Most juvenile coho salmon spend one summer and one winter in fresh water (ODFW 1991).  The following spring, approximately 1 year after emergence, they undergo physiological changes that allow them to survive in seawater.  They then migrate to the ocean as silvery smolts about 11-13 cm in length (ODFW 1991). 


The smolts undergo rapid growth in the ocean, reaching about 40-50 cm by fall.  Little is known of the ocean migrations of juvenile coho salmon from Oregon coastal streams, however based on what is known, it appears migrations are mostly limited to coastal waters.  Initial ocean migration appears to be to the north of their natal stream (Fisher and Pearcy 1985; Hartt and Dell 1986).  After the first summer in the ocean, a small proportion of the males attain sexual maturity and return to spawn as jacks.  Migration patterns during the fall and winter are unknown.  Those fish remaining at sea grow little during winter but feed voraciously during the next spring and summer, growing to about 60-80 cm in length.  Prior to the early 1990s, a substantial percentage of these maturing adults were caught in ocean troll and sport fisheries during this second summer in the ocean, usually to the south of their natal stream (Lewis 2000).  The survivors return to their home streams or neighboring streams where they spawn and die to complete the life cycle. 


Habitat Use and Freshwater Distribution 


Spawning and rearing of juvenile coho salmon generally take place in small low gradient (generally <3%) tributary streams, although rearing may also take place in lakes where available.  Coho salmon require clean gravel for spawning and cool water temperatures for rearing [12-14°C preferred, (Reiser and Bjornn 1979)].  Maximum water temperatures in natural environments are more difficult to get a handle on.  Welsh et al. (2001) found juvenile coho salmon in the Mattole River basin only in tributaries where the maximum weekly maximum temperature, (MWMT) was less than 18°C.  Frissell (1992) found that streams in Sixes River, Oregon that exceeded 21°C typically devoid of coho salmon, while Eaton et al. (1995) estimated that coho could not tolerate temperatures above 23.4°C 


Fry emerge from February to early June (Moring and Lantz 1975) and occupy backwater pools and the stream margins (Mundie 1969; Lister and Genoe 1970; Nickelson et al. 1992a).  During summer, coho prefer pools in small streams, whereas during winter, they prefer off-channel alcoves, beaver ponds, and dam pools with complex cover (Nickelson et al. 1992a, 1992b).  Complexity, primarily in the form of large and small wood is an important element of productive coho salmon streams (Nickelson et al. 1992b; Rodgers et al. 1993).  Little is known about residence time or habitat use of estuaries during seaward migration.  It is usually assumed that coho salmon spend only a short time in the estuary before entering the ocean.  However, recent research is finding that rearing in the upper ends of tidal reaches can be extensive (Miller and Sadro 2003). 


The distribution of coho salmon within a basin is primarily determined by two factors: marine survival, and the distribution of freshwater habitat of different qualities.  When marine survival is very poor, as occurred during the 1990s, coho will be found in only the highest quality habitats.  Nickelson (1998) estimated that these habitats comprise about 22% of the habitat of the 11 largest coastal basins in Oregon and was only 3% in the Rogue Basin.  When marine survival increases, as occurred in 2000-2003, coho redistribute into freshwater habitats of lower quality.  Thus coho salmon population dynamics function with a classic “source-sink” relationship among stream reaches.


Marine Survival


Marine survival of Oregon coho salmon has been shown to be related to conditions in the near-shore ocean during the spring and summer of the year of ocean entrance.  Survival has been correlated to timing and volume of coastal upwelling and ocean temperature (Nickelson 1986; Loggerwell et al. 2003).  Figure 1 compares survival of coded-wire-tagged (CWT) coho salmon released from Cole M. Rivers Hatchery (CRH) with the Oregon Production Index (OPI) hatchery survival index that is dominated by hatchery coho salmon of Columbia River Basin origin.  Of note is that CRH survival doesn’t always track with the OPI survival.  For example, CRH and OPI survival declined during the early 1990s.  However, CRH survival bounced back during the mid 1990s while OPI survival continued at a very low level.  Survival of CRH coho salmon is correlated with volume of upwelling at 39 N latitude (p=0.016) (Figure 2).


Survival of hatchery coho salmon should be viewed only as an index of the interannual variability in marine survival experienced by coho salmon populations.  Data from the Washington and Oregon coasts suggests that marine survival of wild fish is about twice that of hatchery fish (Seiler 1989; Jepsen et al. 2006; ODFW unpublished data). 


[image: image1]

Figure 1.  Survival trends of CWT coho salmon from Cole Rivers Hatchery and of Oregon Production Index hatchery coho salmon.  Data is from the CWT database of PFMC.
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Figure 2.  Relationship between survival of CRH coho salmon and upwelling volume at 39N.

Fisheries


Harvest management framework


Oregon coastal wild and hatchery coho salmon populations are part of a larger mix of coho populations and contribute to sport and commercial fisheries in the ocean off Oregon and the neighboring region.  The Pacific Fishery Management Council (PFMC), the National Marine Fisheries Service (NMFS) and the states of Washington, Oregon and California jointly regulate ocean fisheries within the Exclusive Economic Zone (EEZ) from 3-200 nautical miles offshore.  Inside three miles and in estuaries and rivers, each state manages their salmon resources within the Council's Salmon Management Plan (FMP) objectives.  The PFMC is one of seven regional councils created by the Magnuson Fishery Conservation and Management Act (MFCMA) in 1976.  The primary role of PFMC is developing, monitoring, and revising management plans for fisheries conducted within the EEZ of the U.S. Coast.  The PFMC annually evaluates the status of West Coast coho and Chinook salmon stocks, and sets ocean harvest regulations developed within the salmon FMP framework based on the MFCMA national standards and spawning escapement goals.  In the PFMC's management area south of Cape Falcon, the aggregate of wild coastal coho salmon populations known as Oregon Coastal Natural (OCN) coho salmon (including Southern Oregon populations) forms the major stock of concern that "drives" coho salmon management for ocean salmon fisheries.  Harvest rates for these fish are established based on a matrix in Amendment 13 to the Pacific Coast Salmon Plan (PFMC. 1999).  A revised version of that matrix is presented in Table 1.  Estimated historic ocean harvest rates for Oregon coho salmon are listed Table 2.


Freshwater fisheries


With the exception of the Rogue River, anglers catch few coho salmon within SONCC streams of Oregon.  During 1975-1991, when it was legal to harvest wild fish, harvest estimates averaged only 1-3 fish annually in the Winchuck River, Pistol River, and in Hunter Creek.  Harvest was somewhat higher in the larger basins, averaging 11 fish in Elk River, and 36 fish in the Chetco River and Bay.  These estimates were derived from salmon-steelhead cards volitionally returned to ODFW by anglers.


Coho salmon were also caught incidental to fisheries directed to steelhead and chinook salmon in the Rogue River until the early 1990s (ODFW 1991).  Estimates of annual harvest rates averaged 3% during 1979-1990, and subsequently increased to an average of 9% during 1991-2004.  Development of a directed fishery in the Rogue River bay was primarily responsible for the increase in harvest rates.  From 1993-2004, harvest in the bay accounted for about two-thirds of the harvest of coho salmon in the Rogue River.  Few, if any, anglers targeted coho salmon in the bay during earlier years.


The Rogue River has been closed to the harvest of wild coho salmon since 1994.  In addition, all other Oregon streams in the SONCC have been closed to the harvest of any coho salmon since 1994.

Table 1.  Proposed revision of original harvest matrix in Amendment 13 of the Pacific Coast Salmon Plan (After Sharr et al. 2000).
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Table 2.  Estimated harvest impacts to naturally produced coho in the Oregon Production Index Area from Table III-2 in PFMC (2006).

		Year

		Harvest rates

		 

		Year

		Harvest rates

		 

		Year

		Harvest rates

		 

		Year

		Harvest rates



		1950

		0.62

		

		1964

		0.67

		

		1978

		0.79

		

		1992

		0.44



		1951

		0.63

		

		1965

		0.65

		

		1979

		0.73

		

		1993

		0.32



		1952

		0.45

		

		1966

		0.60

		

		1980

		0.68

		

		1994

		0.07



		1953

		0.69

		

		1967

		0.70

		

		1981

		0.78

		

		1995

		0.12



		1954

		0.64

		

		1968

		0.73

		

		1982

		0.58

		

		1996

		0.08



		1955

		0.64

		

		1969

		0.67

		

		1983

		0.75

		

		1997

		0.12



		1956

		0.66

		

		1970

		0.61

		

		1984

		0.27

		

		1998

		0.08



		1957

		0.65

		

		1971

		0.77

		

		1985

		0.38

		

		1999

		0.09



		1958

		0.72

		

		1972

		0.80

		

		1986

		0.31

		

		2000

		0.07



		1959

		0.55

		

		1973

		0.78

		

		1987

		0.56

		

		2001

		0.07



		1960

		0.57

		

		1974

		0.80

		

		1988

		0.52

		

		2002

		0.12



		1961

		0.59

		

		1975

		0.76

		

		1989

		0.51

		

		2003

		0.14



		1962

		0.57

		

		1976

		0.87

		

		1990

		0.62

		

		2004

		0.15



		1963

		0.73

		 

		1977

		0.85

		 

		1991

		0.43

		 

		2005

		0.11





Status of Southern Oregon Coho Salmon Populations

Population Units


The first step in assessing the status of salmonid populations is to identify independent population units.  Population units can be viewed as a hierarchy of levels of complexity and geographic scope.  The highest level in the hierarchy of population units for coho salmon is the Evolutionarily Significant Unit (ESU) (Waples 1995), developed to help implement the Endangered Species Act for salmon.  Coho salmon in Southern Oregon are included in the Southern Oregon/Northern California Coasts Evolutionary Significant Unit (SONCC).  This ESU extends from the Elk River, just south of Cape Blanco in Oregon to the Mattole River, just north of Punta Gorda in California.  Within the Oregon portion of the SONCC, the SONCC Technical Recovery Team (TRT) has identified seven putative historically independent populations and 9 dependent populations (Williams et al. 2006) (Table 3).  McElhany et al. (2000) defines an independent population as “...any collection of one or more local breeding units whose population dynamics or extinction risk over a 100-year time period is not substantially altered by exchanges of individuals with other populations.”

Table 3.  Putative historical populations of coho salmon in the Oregon portion of the SONCC.


		Independent or Potentially

		 

		Dependent or Ephemeral



		

		Northern Coast Stratum

		



		Elk River 

		

		Mill Creek



		Lower Rogue River 

		

		Hubbard Creek



		Chetco River 

		

		Brush Creek



		Winchuck River 

		

		Mussel Creek



		

		

		Euchre Creek



		

		

		Greggs Creek 



		

		

		Hunter Creek 



		

		

		Myers Creek



		

		

		Pistol River 



		

		Interior Rogue Stratum

		



		Illinois River 

		

		



		Mid Rogue & Applegate rivers

		

		



		Upper Rogue River 

		 

		 





Population Abundance


The status of coho salmon populations in the Oregon portion of the SONCC ESU has been examined by four sampling methods: fish counts at Gold Ray Dam, seining at Huntley Park, spawning surveys, and juvenile snorkel surveys.  However, until recent years, sampling efforts directed at coho salmon were concentrated primarily on the Rogue Basin.  Estimates of the abundance of adult coho salmon that passed Gold Ray Dam (RM 120) originated in 1942.  Estimates of the abundance of adult coho salmon that passed Huntley Park (RM 6) originated in 1979.  Spawning surveys for coho salmon were conducted for randomly selected sites in the Rogue River Basin from 1996 to 2004.  Random surveys to assess the distribution and abundance of juvenile coho salmon have been conducted annually in the Rogue River Basin since 1998.  


Data from seining at Huntley Park on the lower Rogue River have been used to make a mark-recapture, or ratio, estimate of abundance.  This estimate is made by expanding the number of wild coho salmon captured at Huntley Park by the number of hatchery coho returning to Cole Rivers Hatchery at the base of Lost Creek Dam and the proportion of hatchery and wild coho in the catch at Huntley Park.  Harvest occurring downstream of Huntley Park is then added in to generate an estimate at river entry.  Estimates of coho adult coho salmon abundance in the Rogue Basin range from 722 in 1991 to 27,025 in 2004 (Figure 3).
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Figure 3.  Estimated number of adult coho salmon that entered the Rogue River, 1979-2006. 


Random surveys for spawning coho salmon were conducted annually in the Rogue River Basin from 1996 through 2004.  The SONCC TRT identified four populations in the Rogue Basin (Table 3).  Estimates of coho spawning abundance can be made for each of these populations from the random survey data.  Unfortunately, these surveys were considered exploratory and as a result the sampling frame included only about 65% of estimated coho spawning habitat.  Therefore these estimates should underestimate coho abundance, and in fact the annual estimates average only 37% of the river entry estimates (Table 4).  We have calculated an alternative set of population estimates from the random survey data based on the assumption that the samples from the abbreviated frame are still representative of the total estimated spawning miles in each population (Table 4).  These expanded estimates average 68% of the river entry estimates listed in Table 4.


Results from spawning surveys conducted in areas upstream of Gold Ray Dam also strongly suggested that abundance estimates, developed from spawning surveys, significantly underestimated the actual numbers of adult coho salmon that spawned naturally.  On average, estimates of spawning escapement in upstream areas were 45% of the estimated passage of wild coho salmon at Gold Ray Dam (Table 4).  It should also be noted that there were some years when ODFW estimated that more wild coho salmon passed Gold Ray Dam than entered the Rogue River (Table 4).  Factors possibly responsible for these errors include (1) significant numbers of wild fish pass Huntley Park after termination of sampling and (2) significant numbers of wild fish fallback over Gold Ray Dam.  Note that all four estimates of the abundance of adult coho salmon reflect a similar pattern of interannual variation (Figure 4).
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Figure 4.  Interannual variation among four estimates of adult coho salmon abundance in the Rogue River Basin (data from Table 4).


Table 4.  Various estimates of the abundance of adult coho salmon in the Rogue River Basin.  Estimate 1 represents spawning escapement (wild + hatchery), and is based on an abbreviated sampling frame.  Estimate 2 also represents spawning escapement (wild + hatchery), and is based on the assumption that the samples from the abbreviated frame are representative of the total estimated spawning miles in each population.  Gold Ray Dam represents the estimated number of wild fish that passed the counting station.  Elk Creek trap is located near the mouth of Elk Creek, a subbasin with about 10% of the coho habitat upstream of Gold Ray Dam.  River Entry represents freshwater escapement of wild fish as estimated from sampling at Huntley Park.

		Population

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004



		Lower Rogue

		

		

		

		

		

		

		

		

		



		Sample size

		

		

		3

		4

		

		3

		4

		3

		1



		Estimate 1

		

		

		        0

		        0

		

		     130

		    132

		       0

		        0



		Estimate 2

		

		

		        0

		        0

		

		  1,165

		    125

		       0

		        0



		Illinois

		

		

		

		

		

		

		

		

		



		Sample size

		22

		22

		11

		13

		10

		11

		14

		11

		8



		Estimate 1

		

		

		    317

		    283

		  1,467

		  3,553

		 1,333

		 1,354

		 3,162



		Estimate 2

		  1,916

		  2,024

		    474

		    560

		  3,251

		  8,160

		 2,239

		 2,971

		 9,080



		Mid Rogue & Applegate

		

		

		

		

		

		

		

		



		Sample size

		8

		8

		24

		24

		24

		21

		16

		18

		24



		Estimate 1

		

		

		    590

		    155

		     519

		  1,653

		 1,000

		    340

		 3,157



		Estimate 2

		  1,975

		  2,139

		    702

		    203

		     212

		  1,418

		    774

		    188

		 3,249



		Upper Rogue

		

		

		

		

		

		

		

		

		



		Sample size

		10

		23

		17

		17

		18

		24

		18

		21

		17



		Estimate 1

		

		

		    133

		      90

		     897

		  2,116

		  3,084

		  1,438

		 2,616



		Estimate 2

		    226

		  9,758

		    317

		    158

		     188

		  3,464

		  5,117

		  2,241

		  4,664



		Elk Creek trap

		    319

		     982

		    404

		    288

		     698

		  1,426

		  1,371

		     723

		  2,712



		Gold Ray Dam

		 2,572

		  4,587

		 1,325

		 1,417

		15,460

		12,577

		11,335

		  6,644

		11,918



		

		

		

		

		

		

		

		

		

		



		Entire Basin

		

		

		

		

		

		

		

		

		



		Estimate 1

		

		

		  1,040

		     528

		  2,883

		  7,452

		  5,549

		  3,132

		  8,935



		Estimate 2

		  4,117

		13,921

		  1,334

		     873

		  3,651

		13,074

		  8,255

		  5,400

		16,993



		River Entry

		  6,984

		10,086

		  2,734

		  1,837

		14,770

		16,047

		  9,523

		  8,379

		27,025





Random snorkel surveys of juvenile coho distribution and abundance have been conducted annually in the Rogue Basin since 1998.  In 2002, these surveys were expanded to other South Coast basins.  Table 5 displays a summary of the coho juvenile data available for each population.  One important point to note is that very few juvenile coho salmon were found in streams outside of the Rogue River Basin.  These findings are commensurate with electrofishing surveys that were conducted at randomly selected sites during 1999-2001 (Satterthwaite 2004), and with catches of smolts that migrated from three small coastal streams (Table 6).  

Table 5.  Average density of juvenile coho salmon by population estimated by snorkeling randomly selected one kilometer reaches in tributary streams.  Independent populations are in shown in bold.

		Population

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		Average



		Elk River

		 

		 

		 

		 

		 

		0.000

		0.007

		0.070

		0.014

		0.023



		Mill Creek

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Hubbard Creek

		 

		 

		 

		 

		 

		 

		0.052

		 

		0.000

		0.026



		Brush Creek

		 

		 

		 

		 

		0.000

		0.036

		 

		0.150

		0.006

		0.048



		Mussel Creek

		 

		 

		 

		 

		0.000

		0.000

		0.000

		0.010

		0.000

		0.002



		Euchre Creek

		 

		 

		 

		 

		 

		0.080

		0.000

		 

		0.006

		0.029



		Greggs Creek

		

		

		

		

		

		

		

		

		

		



		Lower Rogue River

		0.000

		0.000

		0.001

		0.000

		0.081

		0.028

		0.024

		0.003

		0.009

		0.016



		Illinois River

		0.034

		0.256

		0.540

		0.845

		1.918

		0.980

		0.160

		0.266

		0.194

		0.577



		Middle Rogue & Applegate Rivers

		0.013

		0.270

		0.059

		0.072

		0.861

		0.242

		0.146

		0.660

		0.087

		0.268



		Upper Rogue River

		0.304

		0.365

		0.176

		0.910

		0.730

		1.168

		0.260

		0.561

		0.116

		0.510



		Hunter Creek

		 

		 

		 

		 

		0.019

		0.031

		0.000

		0.001

		0.000

		0.010



		Myers Creek

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Pistol River

		 

		 

		 

		 

		0.000

		0.000

		0.000

		0.000

		0.000

		0.000



		Chetco River

		 

		 

		 

		 

		 

		0.000

		0.000

		0.054

		0.000

		0.013



		Winchuck River

		 

		 

		 

		 

		 

		0.037

		0.000

		0.002

		0.000

		0.010





Table 6.  Summary statistics related to abundance estimates of coho salmon smolts that migrated from three small coastal streams in Curry County. 


______________________________________________________________________________________


Coho population  1999   2000   2001   2002   2003   2004   2005   2006   2007

______________________________________________________________________________________


SMOLTS CAUGHT

Brush Creek       --     --     --     --     --      99    332     27      9

Euchre Creek        1      3      2      1    473    300     29    362     20


Hunter Creek        0      0      2      0     34      0      0      1      1

SMOLT YIELD ESTIMATESa

Brush Creek       --     --     --     --     --     292    749     82     41

Euchre Creek        3      9      6      3  1,433    909     88    983     61

Hunter Creek        0      0      6      0    103      0      0      3      3

SMOLTS/KM OF POTENTIAL HABITAT

Brush Creek       --     --     --     --     --    11.7   30.0    3.3    1.6

Euchre Creek      0.1    0.4    0.2    0.1   57.3   36.4    3.5   39.3    2.4

Hunter Creek      0.0    0.0    0.2    0.0    4.1    0.0    0.0    0.1    0.1

STEELHEAD/COHO RATIO AMONG SMOLTS

Brush Creek       --     --     --     --     --     4.5    2.2   12.2   27.9

Euchre Creek     >500   >500   >500   >500    2.3    3.0    111    5.0   63.9

Hunter Creek     >500   >500   >500   >500   26.4   >500   >500   >500   >500

______________________________________________________________________________________


a Catch efficiency of traps assumed to be 33% (bold entries represent empirical estimates).

Note the increased smolt production, after 2002, in Euchre Creek and that each stream produced many more steelhead smolts than coho smolts (Table 6).  In contrast, steelhead/coho smolt ratios were lower in two creeks considered to be “steelhead streams” on the central Oregon coast.  Median values were 1.2 steelhead/coho in Cummins Creek, and were 2.5 steelhead/coho in Tenmile Creek, during 1999-2007 (David Jepsen, ODFW, January 8, 2008).

Finally, there is a clear indication that the coho population in the upper portion of the Rogue River rebounded from near record low returns in the 1970s to record high returns in the 2000s (Figure 5).  Factors primarily responsible for the increase likely include increases in spawning escapement associated with decreases in ocean harvest rates.
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Figure 5.  Estimated number of adult coho salmon that passed Gold Ray Dam, 1942-2006. 


Status of Coho Salmon Habitat


Accessibility


On a simple linear basis, more than 80% of the habitat accessible to migrating adult coho salmon in the Oregon portion of the SONCC appears to be located in the Rogue River Basin.  Within the Rogue River Basin, ODFW estimates that more than 600 km of stream habitat is accessible within three coho population areas: upper Rogue, middle Rogue, and the Illinois (Table 7).  Estimates developed by NMFS suggest that, within these three population areas, roughly 120% more habitat was historically available below the high dams than currently estimated by ODFW (Table 7).  Known partial, or complete, barriers to the upstream migration of adult salmonids total more than 800 sites in the Rogue River Basin alone (Rogue Basin Fish Access Team 2001).  Most of these barriers appear to be culverts located at road crossings of relatively small streams.

Table 7.  Comparison two estimates of the kilometers of habitat accessible to migrating adult coho salmon, organized by historic coho populations identified by the SONCC TRT.  The ODFW km category represents the ODFW projected kilometers of stream habitat accessible to adult steelhead in the coho population area, and accounts for known impassable barriers (i.e. USACE dams).  The NMFS category represents the NMFS projected kilometers of stream habitat historically accessible to adult coho salmon with a 21.5°C temperature mask and also accounts for known impassable barriers.

_______________________________________________________________________________

                Coho population    ODFW km    NMFS km        


_______________________________________________________________________________


INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS


                Upper Roguea         627       1,640

                Middle Rogueb        654       1,459

                Lower Roguec          94         158


                Illinois River       605       1,059

                Elk River             92          90

                Chetco River         266         300

                Winchuck River        80         136

DEPENDENT POPULATIONS


                Mill Creek            --          10


                Brush Creek           14          11


                Mussel Creek          10          12


                Greggs Creek          --           6


                Hunter Creek          25          28


                Myers Creek            3           9


                Pistol River          57          57


EPHEMERAL POPULATIONS


                Hubbard Creek          8          28


                Euchre Creek          30          63


_______________________________________________________________________________


a Area upstream of Savage Rapids Dam (below mouth of Evans Creek).   


b Area between mouth of Illinois River and Savage Rapids Dam.   


c Area between mouth of the Rogue River and mouth of the Illinois River.


Water Quantity


The production of coho salmon is obviously limited to some extent by the lack of water in some SONCC streams.  There are numerous instances where streams in the Rogue River Basin stop flowing, or even dry up, during the summer months.  Water diversions contribute to the situation, but there are a significant number of seasonal streams without diversions or a consumptive use of surface water or nearby groundwater.  In almost all instances, SONNC streams within Oregon are closed to the further appropriation of surface water during July-September (Table 8).

Table 8.  Summary of water availability in Oregon streams during summer, organized by historic coho populations identified by the SONCC TRT.  Flow (cfs) estimates are relevant to the mouth of each stream, unless otherwise noted.  Natural flows represent the estimated 50% exceedance level.  Instream flows represent water rights held by the state of Oregon.  Use represents an estimate of current use, and does not include water rights held in reserve.  Streams inhabited by all coho populations are closed to the appropriation of additional surface water, with the exception of the streams inhabited by ephemeral populations and the Winchuck River population (stream remains open for appropriation in July).


_______________________________________________________________________________


                       July                 August               September


               ___________________   ___________________    ___________________


Coho population   Natural  Instream   Use     Natural  Instream   Use     Natural  Instream   Use


_______________________________________________________________________________


INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS


Upper Roguea     1,560   1,200   546     1,290   1,200   500     1,290   1,200   432


Middle Rogueb    1,920   2,000   683     1,460   2,400   624     1,490   2,400   605


Lower Roguec     2,690   2,000   715     1,980   2,400   653     1,930   2,400   557


Elk River           94      93     8        61      60     5        52      51     2


Chetco River       214     213    29       130     129    29       102     101    27


Winchuck Riverd     38      20     2        22      20     1        13      20     1


DEPENDENT POPULATIONS


Mill Creek       ----------------- no information available -------------------


Brush Creek       14.1    14.1   0.1       9.2     9.2   0.1       6.8     6.8   0.1


Mussel Creek      13.6    13.0   0.0       8.5     8.5   0.0       5.6     5.6   0.0


Greggs Creek       2.5     0.0   0.4       1.5     0.0   0.3       0.9     0.0   0.3


Hunter Creek      27.1    27.0   0.3      17.2    17.1   0.2      14.2    14.1   0.2


Myers Creek        6.7     6.6   0.1       4.7     4.7   0.1       3.1     3.1   0.1


Pistol River      65.8    65.8   0.6      40.4    40.4   0.5      32.8    32.8   0.3


EPHEMERAL POPULATIONS


Hubbard Creek      8.0     8.0   1.5       5.3     5.2   1.4       3.5     3.5   1.3


Euchre Creek      46.2    45.8   1.1      29.3    28.9   0.9      19.9    19.6   0.4


_______________________________________________________________________________


a As measured upstream of Savage Rapids Dam.   


b As measured upstream of Shasta Costa Creek (near mouth of Illinois River).   


c As measured at the mouth.


d As measured upstream of the California border.   


Water Quality


Low flows during the summer months contribute to water quality concerns in SONCC streams.  Water quality concerns related to pollutants are probably more pronounced in the low gradient areas of the interior valleys as compared to streams in the coastal portion of Curry County.  However, water temperature during the summer months is likely of greater general concern as compared to pollutants.


Welsh et al. (2001) found juvenile coho salmon in the Mattole River Basin of northern California only in those tributary streams where mean maximum water temperatures did not exceed 18°C over the course of any week.  In most low-elevation SONCC streams, water temperatures commonly exceed 20°C during the summer, regardless of the type of land use observed in the surrounding area.  For example, water temperature in July 2003 exceeded 20°C in all fourteen tributaries that entered the Rogue River between the Applegate River and Lobster Creek.  Included in this total were five tributaries located within the Wild Rogue Wilderness.  Similarly, water temperature of the Chetco River at river mile 30 can exceed 24°C.  Upstream of this point, the Chetco River Basin lies entirely within the Kalamiopsis Wilderness Area.  A rough idea of the extent of high water temperatures can be found in Table 9. 


Table 9.  Relative occurrence of high water temperatures during summer, organized by historic coho populations identified by the SONCC TRT.  Accessible km represents the ODFW projected kilometers of stream habitat accessible to adult steelhead in the coho population area.  TMDL km represents the kilometers of stream habitat where water temperatures are projected to exceed 18°C over the course of any seven day period.  TMDL estimates were generated from ODEQ list of 303(d) streams.  As such, kilometers of high water temperature are overestimated within some individual streams.  Similarly, many streams are not included in the ODEQ list of streams.  


_______________________________________________________________________________


       Coho population    Accessible km    TMDL km      % of Total  


_______________________________________________________________________________


INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS


       Upper Roguea             627          531            85%


       Middle Rogueb            654          592            91%


       Lower Roguec              94           89            94%


       Illinois River           605          446            74%     


       Elk River                 92           52            57%


       Chetco River             266          114            43%


       Winchuck River            80           30            38%


DEPENDENT POPULATIONS


       Mill Creek                --           --            --


       Brush Creek               14           --            --


       Mussel Creek              10           --            --


       Greggs Creek              --           --            --


       Hunter Creek              25           38          >100%


       Myers Creek                3           --            --


       Pistol River              57           36            63%


EPHEMERAL POPULATIONS


       Hubbard Creek              8           --            --


       Euchre Creek              30           28            93%


_______________________________________________________________________________


a Area upstream of Savage Rapids Dam (below mouth of Evans Creek).   


b Area between mouth of Illinois River and Savage Rapids Dam.   


c Area between mouth of the Rogue River and mouth of the Illinois River.


Stream Morphology and Complexity


Intensive basin level aquatic inventories have been conducted in the Oregon portion of the SONCC coho salmon ESU since the early 1990s.  Beginning in 1998, 3-12 random 1 km reaches have been surveyed each year.  This data has been used to develop indices of habitat quality for coho salmon based on stream morphology and complexity.  Two approaches have been used: the Habitat Limiting Factors Model and HabRate.


The Habitat Limiting Factors Model (HLFM version 7.0) estimates the potential carrying capacity of stream habitat (number of parr per km) and identifies the limiting factors for coho salmon production (Nickelson et al 1992, Nickelson 1998).  We used this model to quantify critical habitat factors for juvenile coho salmon during the summer, and highlight relative differences between reaches and populations.  Summer habitat capacity is a function of the amount of pool habitat, and winter habitat is governed by the amount beaver and off-channel pool habitat as well as the amount of large wood.  ODFW has yet to conduct surveys of winter habitat in SONCC streams, so it is not possible to estimate winter parr capacity at this time. 


HabRate (Burke et al. 2001) describes the quality of aquatic habitat in relation to survival of coho salmon at a particular life stage.  HabRate was based on our interpretations of the published literature.  Habitat requirements for discrete early life history stages (i.e. spawning, egg survival, emergence, summer rearing, and winter rearing) were summarized and used to rate the quality of reaches as poor, fair, or good, based on attributes relating to stream substrate, habitat unit type, cover and structure (large wood, undercut banks), and gradient.  Reach level summaries of stream habitat were entered into a computer spreadsheet, and interpreted by logical statements to provide a limiting factor assessment of potential egg-to-fry and fry-to-parr survival for each reach.  The model is a decision making tool that is intended only to provide a qualitative assessment of the habitat potential of stream reaches within a basin context.  Information not common to standard stream survey designs, such as seasonal flow or temperature extremes were excluded from this analysis.  Model output ranks habitat quality from 1 to 3: poor, fair, and good.


Estimates of parr and smolt potential for stream reaches within the SONCC have been estimated and will be provided under separate cover.


Hydropower


Within the Oregon portion of the SONCC, hydropower facilities are currently only in the area inhabited by the Upper Rogue population of coho salmon.  No coho salmon pass any of the facilities, so current impacts are limited only to downstream areas.  Hydropower operations affect flow, or changes in flow, in the following streams:  Rogue River, Big Butte Creek, Little Butte Creek, and Bear Creek.  Most of the operations result in increased flow during the summer months, with the exception of Big Butte Creek.  Ramping rates (rates of flow changes) are currently formalized only for Lost Creek Dam; which is located on the Rogue River.


Disease, Competitors, and Predators


Disease-related losses of adult coho salmon appear to be low in SONCC streams.  Small numbers of adults died in 1980, when a disease killed large number of fall chinook salmon in the Rogue River (ODFW 1992).  The primary pathogen isolated from diseased fish was the bacterium Flexibacter columnaris.  Disease outbreaks among adult salmonids continue in the Rogue River, but are primarily limited to periods when no adult coho salmon are present in freshwater.  In contrast, disease-related losses of juvenile coho salmon are likely much greater because of high water temperatures in rearing streams during the summer months (see Water Quality).


Few introduced competitors or predators are found in Oregon SONCC streams.  Most of the introduced predators are species of fish which tend to inhabit warmer water as compared to juvenile coho salmon, or tend to have relatively low metabolic rates when habitat preferences may overlap in areas of lower water temperature.  


Water temperature also affects the distribution of potential competitors.  Introduced species that appear to inhabit habitat similar to that preferred by juvenile coho salmon include redside shiners and Umpqua pikeminnows.  Both of these species are currently present only in the Rogue River Basin.  Spatial differences in species distribution likely limit the degree of competition with juvenile coho salmon.


Hatcheries


Within the Oregon portion of the SONCC, coho salmon of hatchery origin are currently released only in the Rogue River Basin.  All hatchery fish originate solely from Cole Rivers Hatchery; which is located immediately downstream from Lost Creek Dam (mile 157 on the Rogue River).  The broodstock was originally developed from coho salmon that volitionally entered the hatchery during the 1970s and 1980s.  In contrast to the Rogue River Basin, few coho salmon of hatchery origin were ever released in other SONCC coastal river basins of Oregon.


Three life history stages of coho salmon are released from Cole Rivers Hatchery.  The annual goal for mitigation releases is 200,000 smolts; which has remained unchanged since the early 1980s.  These mitigation releases are intended to compensate for the blockage of spawning habitat upstream of Lost Creek and Applegate dams.  Some adult fish, excess to broodstock needs at the hatchery, are released in nearby tributary streams to spawn naturally.  Broodstock and fry, excess to mitigation needs, were commonly released in streams of Jackson and Josephine counties during the 1980s and early 1990s.  In addition, some juvenile coho salmon are released in local reservoirs for the purpose of providing angling opportunities for resident fish in those standing water bodies.


Surveys of spawning coho salmon, coupled with data from trap catches at Elk Creek Dam, indicate that hatchery fish compose only a small proportion of the coho salmon that naturally spawn in SONCC streams.  Spawning surveys conducted in areas classified as coho spawning habitat (Rogue River and Elk River basins only) indicated that hatchery fish composed an average of 5% of the natural spawners during 1998-2004.
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BRIEF DESCRIPTIONS OF SONCC BASINS


COASTAL BASINS


(from watershed council documents)


WINCHUCK RIVER

The Winchuck River watershed drains approximately 45,631 acres or 71.4 square miles of land.  This coastal river is among the smaller watersheds on the southern Oregon coast.  The Winchuck River is situated primarily within Curry County with some sub watersheds extending into California’s Del Norte County, including the South Fork, Middle Winchuck Mainstem, and Bear Creek.  Flowing in a westerly direction the Winchuck River crosses Highway 101 and drains into the Pacific Ocean about a half-mile north of the Oregon-California border and approximately five miles south of Brookings Oregon.  Elevations in the watershed range from sea level to approximately 2,925 feet on Mount Emily.  Major tributaries include Fourth of July Creek, East Fork, Wheeler Creek, Bear Creek, and the South Fork.  The upper portion of the basin is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradient.  Grazing, rural residential development and other agricultural uses are dominant in the lower portion of the basin.  Approximately 71% of the watershed is in public ownership.


CHETCO RIVER

The Chetco River, located almost entirely within Curry County, drains approximately 225,000 acres 3 or 52 square miles.  The Chetco River is the largest coastal watershed (excluding the Rogue River) in Oregon south of the Coquille.  The Chetco River mainstem is about 56 miles long with its headwaters and the first 28 miles of the mainstem located within the Kalmiopsis Wilderness.  Flowing in a westerly direction the Chetco empties into the Pacific Ocean at Chetco Cove located about 6 miles north of the Oregon-California border between the towns of Brookings and Harbor.  Elevations in the watershed range from sea level to approximately 5,098 feet on Pearsoll Peak.  Major tributaries include Box Canyon Creek, Tincup Creek, Boulder Creek, Mislatnah Creek, Eagle Creek, South Fork, Emily Creek, North Fork and Jacks Creek. The upper portion of the watershed is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradients.  The lowest 11 miles of the river is bordered by private land. Rural residential development, forestry, and urban areas are the dominant land uses in this lower portion of the watershed.  The Chetco estuary, estimated at 1.7 miles in length, has been substantially altered from its natural state.


PISTOL RIVER

The Pistol River watershed drains approximately 67,275 acres or 105 square miles of land.  Pistol River, situated entirely within Curry County, is an average size watershed on the southern Oregon coast.  Flowing in a westerly direction Pistol River crosses Highway 101 and drains into the Pacific Ocean about ten miles south of the community of Gold Beach.  Elevations in the watershed range from sea level to approximately 4,220 feet on Snow Camp Mountain.  Major tributaries include the North Fork, East Fork, and South Fork.  The upper portion of the basin is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradient.  Grazing, rural residential development and other agricultural uses are dominant in the lower portion of the basin.  Over 55% of the watershed is in public ownership.


HUNTER CREEK

The Hunter Creek watershed drains approximately 28,405 acres or 44.4 square miles of land.  Hunter Creek is situated entirely within Curry County and is among the smaller watersheds on the southern Oregon coast.  Flowing in a westerly direction Hunter Creek crosses Highway 101 and drains into the Pacific Ocean just south of the community of Gold Beach.  Elevations in the watershed range from sea level to approximately 3,558 feet on Sugarloaf Mountain.  Major tributaries include the North Fork and Big South Fork.  The upper portion of the basin is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradient.  Grazing, rural residential development and other agricultural uses are dominant in the lower portion of the basin.  About 40% of the watershed is in public ownership.


EUCHRE CREEK

The Euchre Creek watershed is among the smallest coastal rivers in southern Oregon.  Euchre Creek is approximately 14 miles long and drains about 23,831 acres or 37 square miles.  Flowing in a southwesterly direction, the Euchre mainstem empties into the Pacific Ocean at Ophir, Oregon.  Elevations in the watershed range from sea level to approximately 3,080 feet.  Major tributaries include Cedar Creek and Boulder Creek.  The lower few miles of the river lie on a relatively low gradient coastal floodplain.  The upper portion of the basin is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradient.  Rural residential development, grazing and other agricultural uses are the dominant land uses in the lower portion of the basin.  About 22% of the watershed is in public ownership.


BRUSH CREEK


The Brush Creek subwatershed drains approximately 7,053 acres or 11 square miles.  The creek is contained within the Coastal Uplands (43%) and Southern Oregon Coastal Mountains (57%) ecoregions.  Landuse is forestry, with a very small percentage of agricultural/rural use.  Two wetlands are identified, both with rural buffers and little alteration.  Humbug State Park occupies the lower portion of the subwatershed.  A hydrologic shunt for deflecting water in high stream flow events is present in the central subwatershed.  Channel habitat typing of 16 miles of stream showed more than 2 miles in highly responsive/sensitive reaches and just over 2 miles in low gradient confined reaches.  About 30% of the watershed is in public ownership.


HUBBARD CREEK


The Hubbard Creek subwatershed drains approximately 4,276 acres or 6.7 square miles.  The watershed is contained in the Southern Oregon Coastal Mountains (48%), the Coastal Lowlands (38%), and the Coastal Uplands (14%) ecoregions.  Land use is mostly forestry, with less than ten percent in rural or agricultural use.  Two wetlands are identified, both with rural surroundings and moderate levels of alteration.  Channel habitat typing of ten miles of stream showed nearly four miles of highly responsive/sensitive stream reaches and less than one mile of low gradient confined channel.  About 7% of the watershed is in public ownership.

ELK RIVER

The Elk River, located primarily in Curry County, drains approximately 58,678 acres or 92 square miles. A small portion of the North Fork extends into Coos County.  The Elk is slightly less than 40 miles in length and is among the larger coastal watersheds in southern Oregon.  Flowing in a westerly direction the Elk empties into the Pacific Ocean just north of the town of Port Orford.  Elevations in the watershed range from sea level to approximately 4,080 feet in Iron Mountain. Major tributaries include the North Fork, South Fork, Blackberry Creek, Panther Creek, Butler Creek, and Bald Mountain Creek.  The upper portion of the basin is characterized by steeply sloped forested areas with narrow valleys and tributary streams that have moderately steep to very steep gradient.  Grazing, rural residential development and other agricultural uses are the dominant land uses in the lower portion of the basin.  Over one half of the Elk River basin is situated in a designated wilderness area.  About 78% of the watershed is in public ownership.

ROGUE RIVER BASIN


(mostly from watershed council documents)


Note: With the exception of the Upper Rogue and Illinois, these basins are not synonymous with the putative historic coho salmon populations as identified by Williams (2006).


LOWER ROGUE 

The Lower Rogue watershed is defined herein as the Rogue River and its tributaries downstream from river mile 55, at the Curry County/Josephine County Line in Southwest Oregon.  The Lower Rogue basin is 226,668 acres and empties into the Pacific Ocean at Gold Beach, Oregon.  The basin lies entirely within the Klamath Mountains Physiographic province, an area noted for steep, rugged terrain, narrow valleys, and sharp divides.  Due to the geologic substrates present, most of the region is subject to varying degrees of instability.  The topography of the basin reflects long-term erosion of a slowly rising upland; the result being a ridge system of roughly uniform elevation.  Land use within the basin is primarily forestry related.  No major urban areas, industrial centers, or agricultural operations are present in the lower Rogue basin.  Within the Lower Rogue assessment area, 75 percent of the watershed is in public ownership.


ILLINOIS RIVER


The Illinois River watershed drains approximately 628,500 acres and composes about 20% of the Rogue River Basin.  The basin drains all of southwestern Josephine County and small portions of Curry and Del Norte counties.  Steep slopes, sharp divides and rugged terrain are typical, with the exception of one broad alluvial plain near the city of Cave Junction and a smaller alluvial plain near the town of Selma.  Small streams within the alluvial plains are commonly ephemeral.  The Interior Valley Vegetation Zone accounts for about 14% of the watershed.  About 82% of the watershed is in public ownership.


APPLEGATE RIVER


The Applegate River watershed drains approximately 493,000 acres and composes about 10% of the Rogue River Basin.  The basin drains portions of Jackson and Josephine counties.  Steep slopes, sharp divides and rugged terrain are typical, with the exception of one long broad alluvial plain and a smaller alluvial plain near the town of Williams.  Small streams within the alluvial plains are commonly ephemeral.  More than 70% of the watershed is in public ownership.

MIDDLE ROGUE 

The Middle Rogue watershed is defined herein as the Rogue River and it’s tributaries upstream  from river mile 55 (Curry County/Josephine County Line) to the confluence of Evans Creek near the city of Rogue River; except for the Applegate River Basin.  The Middle Rogue watershed is 388,205 acres and composes about 7% of the Rogue River Basin.  Upstream of Hellgate Canyon, small streams (including tributaries of the Rogue River) tend to be ephemeral in areas of alluvial deposits.  About 60% of the watershed is in public ownership.

UPPER ROGUE 

The Upper Rogue watershed is defined herein as the Rogue River and its tributaries upstream from immediately downstream of the mouth of Evans Creek upstream to William Jess Dam (also known as Lost Creek Dam).  Within the watershed, small streams (including tributaries of the Rogue River) tend to be ephemeral in areas of alluvial deposits.  About 40% of the watershed is in public ownership.
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Introduction 
 
Estimates were made for individual reaches based on habitat inventory data, a smolt 
capacity model and water temperature data.  Because the data were not complete for all 
streams and reaches, assumptions were necessary to apply results from reaches with data 
to those without.  Thus this exercise is not intended to provide true and precise estimates 
of total smolt capacity; rather it is intended to provide a general landscape view of the 
condition of stream habitat for coho salmon and as a starting point from which to address 
restoration actions.  Because habitat is assessed at the reach scale, there may be some 
reaches that are limited by summer habitat (and summer temperatures) that can provide 
winter habitat for fish dislocated from reaches higher in the subbasin that are limited by 
winter habitat.  This situation is not reflected in the smolt capacities presented here. 
 
 

Methods 
General 
The general approach used to estimate smolt capacity in individual stream reaches 
follows the methods of Cramer Fish Sciences (2008) which was applied to streams in the 
Klamath Basin.  A new version of the Habitat Limiting Factors Model (HLFM v7.1) was 
used in place of HLFM Version 6.1 used by Cramer Fish Sciences (2008).  The 
difference between HLFM Version 7.1 and HLFM Version 6.1 is that Version 7.1 
incorporates the effect of wood on coho density in the winter and that summer densities 
are slightly different as a result of the addition a stream to the database and adjustment of 
mark-recapture estimates to known numbers based on Rodgers et al (1992).  HLFM 
Version 7.1 uses the same width scalar (W = 59.75 * wetted width2.54) as described by 
Cramer Fish Sciences (2008) and shown in Figure 1.   
 
Cramer Fish Sciences (2008) also used an alkalinity scalar based on the work of Ptolemy 
(1993) to adjust for the increased productivity of Klamath Basin streams compared to the 
Oregon coastal streams upon which HLFM is based.  Such a scalar may also be 
appropriate for portions of the Rogue Basin; however I was unable to acquire alkalinity 
data.  However, it is unlikely that the lack of such a scalar will affect the pattern of results 
presented here because of the large effects of temperature. 
 
I used a temperature scalar similar to that used by Cramer Fish Sciences (2008) to adjust 
summer capacities for the effects of temperature.  This logistic function passed through 
0.95 at a maximum weekly average temperature (MWAT) of 16°C and 0.01 at a MWAT 
of 21°C (Chuck Huntington, Clearwater BioStudies, personal communication)(Figure 2).  
This curve was chosen from four possible curves plotted in Figure 2 because it best fit the 
data. 
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Figure 1.  HLFM Version 7.1 function used to scale summer parr density based on 
average wetted width of the surveyed reach. 

Figure 2.  T Chuck Huntington (Clearwater BioStudies) 
based on the concepts presented in Cramer Fish Sciences (2008).  The current analysis 
used the CFS-type 16-21C, 95%-1% scalar (blue line) (Chuck Huntington, Clearwater 
BioStudies, personal communication). 

 

 
emperature scalars developed by 
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were assumed to be dry or too steep.  Most surveyed reaches in B and C above 
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breaks were:  

ends of tributaries.  
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ACW) of the reach in the IP database using 

ep Methods 

illiams et al. 2006) was used as a starting point for coho distribution in the O
tion of the SONCC.  This stream layer eliminated stream reaches with gradie

sed of 10-m digital eleva

range of stream sizes and in some cases things like irrigation ditches.  Thus a process 
was used to pare down and “ground-truth” the stream list.  In addition to remov
reaches above natural barriers not identified by Williams (2006) the following 
process was us

 
A. Stream segments less than 1km were rem
B. Streams that were unnamed, na

USGS maps were assumed to be dry or intermittent and were un
survey data showed differently and there
estimated. 

intermittent. 
D. Smolt capacities were not estimated for stream reaches with survey data that 

showed measured gradient >7%. 
E. Smolt capacities were not estimated for stream reaches with IP<0.25, as they 

had IP valued <0.25. 
Smolt capacities were not estimated for stream reaches above barriers. 
Smolt capacities were not estimated for large mainstem reaches (Active 
channel width > 35m

 reach breaks were established based on several approaches depending on the 
ailable or needs to shorten long reaches.  It was not possible to apply a 
ent set of reach breaks across the la

 
A. Reach breaks of surveyed reaches. 
B. Location of temperature data. 
C. Tributary junctions where temperature estimates were needed. 
D. Change in stream order in long reaches 
E. Abrupt decreases in IP at the upper 

 
FM v7.1 was used to estimate summer parr capacity of stream reaches surveyed 

Oregon Department of Fish and Wildlife Aquatic Inventory Project either as a 
urvey or a random Oregon Plan Monitoring survey.  Summer parr capacity fo
eyed reaches was extrapolated from surveyed reaches in the following ma

A. Extrapolation of parr capacity was done within reaches of similar size based 
on average active channel width (
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the following categories: <5m, >5m and <10m, >10m and <15m, >15m and 
<20m, and >20m.  
An unsurveyed reach was assigned a parr capacity value based on the median B. 

tream 

y data.  

4. Temperature data  MWAT) was 
accumulated from the Oregon Department of Environmental Quality (DEQ) web site, 

nd a report 
ple years of data the 

highest MWAT was used.  An estimate was made for the upper and lower end of each 
reach where smolts estimates were made.  

m 

 
.  

. 
ch was estimated as the average of the 

MWAT at the upper and lower ends of the reach.  This value was used in the 
temperature scalar (TS): 

 
TS = 1/(1+EXP(-27.07-(-1.51*MWAT))) 

 
5. Summer parr capacity from HFFM (PHLFM) was adjusted for the effects of 

temperature by applying the temperature scalar to give PT:   
 

PT = PHLFM * TS

 
6. Smolt capacity was estimated as the minimum of PT * S, where S = 0.71 (the density 

independent survival rate from summer parr to smolt in HLFM) or PHLFM * 0.25 (the 
average proportion of smolt capacity to summer parr capacity in the estimates made 
for the Oregon Coast [Table 1 of the Oregon Coast Coho Assessment Smolt Capacity 
Report]).  The former is the smolt capacity as limited by summer habitat and the latter 
is the smolt estimate as limited by winter habitat.  By this approach, reaches with 
average MWAT of 18.4 or greater are limited by summer habitat, while those with 
average MWAT less than 18.4 are limited by winter habitat.  This approach may 
underestimate winter smolt capacity of interior streams where the ratio of smolt 
capacity to summer parr capacity may be higher than in coastal streams with higher 
summer flows relative to channel size.   

parr capacity of reaches of similar size in surveyed reaches in the same s
(including forks), in the same subbasin, or in the same population, depending 
upon availability of surve

 
(Maximum Weekly Average Temperature:

a summary spreadsheet produced by the South Coast Watershed Council, a
on Bear Creek (Dambacher et al. 1992).  For sites with multi

 
A. The location of individual temperature measurements was determined relative 

to the lower end of each stream reach.  Most temperature measurements were 
made at stream mouths.  Data from streams with measurements at multiple 
sites were used to estimate the average change in temperature per km of 
upstream distance (∆T) for each population.   

B. MWAT at the upper end of each reach (if not measured) was estimated fro
the length of the reach and ∆T.   

C. The minimum temperature estimated for the upper end of a reach was 13ºC
for all populations except the Upper Rogue where the minimum was 10 ºC
These temperatures were based on the minimum observations in the database

D. The average MWAT for each rea
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Results and Discussion 
 
To put the estimates of smolt capacity into perspective, one can look at the categories of 
smolt capacity developed for the Oregon Coastal Coho Salmon Assessment.  High 
quality habitat has a capacity of > 1,750 smolts/km, moderate quality habitat has a 
capacity of 901 – 1,750 smolts/km, and Low quality habitat has a capacity of 900 
smolts/km or less.  
 
 
Elk Independent Population 
Stream reaches in the Elk population have a weighted average of 361 coho salmon 
smolts/km, with all of the reaches that supported fish having capacities of more than 20 
smolts/km.  The best habitat has a capacity of only 833 smolts/km (Figure 3; Table 1).  
Thus the stream habitat in the Elk River Basin would be considered poor.  However, it 
should be noted that actual habitat survey data from Elk River was almost nonexistent, 
with only a single 1km reach out of 123 total km of habitat.  Included in the 123km is 
1km of stream above a natural barrier in Butler Creek that was not identified by Williams 
(2006). 
 
Based on this analysis, overall coho salmon smolt production in Elk River is limited by 
winter habitat.  However, high water temperatures (>18.4º) in four lower basin tributaries 
(Figure 4) limit smolt production during summer.  Temperatures in the mainstem Elk 
River between Anvil Creek and Bungalow Creek also limit summer parr populations but 
these reaches potentially provide winter habitat for tributaries above Anvil Creek that are 
limited by winter habitat.  Current total smolt capacity for the Elk Independent 
Population is estimated at 39,100.  
 
 
Lower Rogue Independent Population 
Stream reaches in the Lower Rogue population have a weighted average of 462 coho 
salmon smolts/km, with 30% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  The best habitat has a capacity of only 843 smolts/km (Figure 5; 
Table 2).  Thus the stream habitat in the Lower Rogue River Basin would be considered 
poor.  However, it should be noted that as with Elk River, actual habitat survey data from 
Lower Rogue River was almost nonexistent, with only a single 0.5km reach out of 158 
total km of habitat (including 42km of mainstem Rogue River).   
 
Based on this analysis, overall coho salmon smolt production in Lower Rogue River is 
limited by winter habitat.  However, high water temperatures (>18.4º) in Edson and 
Quosatana creeks (Figure 6) limit smolt production during summer.  Temperatures in the 
several reaches of the Lobster Creek sub-basin also limit summer parr populations but 
these reaches potentially provide winter habitat for tributaries higher in the basin that are 
limited by winter habitat.  Current total smolt capacity for the Lower Rogue Independent 
Population is estimated at 38,600.  
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Chetco Independent Population 
Stream reaches in the Chetco population have a weighted average of 440 coho salmon 
smolts/km, with 2% of the reaches that supported fish having capacities of less than 10 
smolts/km.  The stream habitat in the Chetco River Basin would be considered poor.  
Habitat survey data is available for about 10% (17 reaches totaling 29km) of the 295km 
in the IP database for the Chetco Basin.  However, included in the 295km are about 23km 
of stream above natural barriers in the North Fork Chetco, Quail Prairie Creek, Eagle 
Creek, and Tin Cup Creek that were not identified by Williams (2006). 
 
Based on this analysis, overall coho salmon smolt production in Chetco River Basin is 
limited by winter habitat.  However, high water temperatures (>18.4º) in five lower basin 
tributaries and in the upper basin above Granite Creek (Figure 8) limit smolt production 
during summer.  Current total smolt capacity for the Chetco Independent Population is 
estimated at 75,500.  
 
 
Winchuck Independent Population 
Stream reaches in the Winchuck population have a weighted average of 512 coho salmon 
smolts/km, with 7% of the reaches that supported fish having capacities of less than 10 
smolts/km.  The stream habitat in the Winchuck River Basin would be considered poor.  
However, it should be noted that as with Elk River and the Lower Rogue, actual habitat 
survey data from the Winchuck River is very limited, with four survey reaches totaling 
3km reach out of 113 total km of habitat.   
 
Based on this analysis, overall coho salmon smolt production in Winchuck River Basin is 
limited by winter habitat.  The only area where temperature is a problem (>18.4º) is the 
mainstem Winchuck River (Figure 10), where parr production is limited during summer.  
However, these reaches potentially provide winter habitat for tributaries higher in the 
basin that are limited by winter habitat.  Current total smolt capacity for the Winchuck 
Independent Population is estimated at 50,600.  
 
 
Illinois Independent Population 
Stream reaches in the Illinois population have a weighted average of only 267 coho 
salmon smolts/km, with 25% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  However, the best habitat, a 4km reach of Elk Creek, has a capacity 
of 1,916 smolts/km (Figure 11; Table 5).  Overall, the stream habitat in the Illinois River 
Basin would be considered very poor.  Habitat survey data is available for about 17% (72 
reaches totaling 185km) of the 1,088km in the IP database for the Illinois Population.  
However, included in the 1,088km are over 98km of stream above natural barriers in 
Silver Creek, Briggs Creek, and Gilligan Creek that were not identified by Williams 
(2006).   
 
Based on this analysis, overall coho salmon smolt production in Illinois River Basin is 
limited by winter habitat.  However High water temperature (>18.4º) in a number of 
tributaries (Figure 12), limits smolt production during summer.  In addition, several 
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streams or stream reaches are dry or intermittent (Table 5).  Current total smolt capacity 
for the Illinois Independent Population is estimated at 223,400.  
 
 
Middle Rogue & Applegate Independent Population 
Stream reaches in the Middle Rogue & Applegate population have a weighted average of 
only 184 coho salmon smolts/km, with 25% of the reaches that supported fish having 
capacities of less than 10 smolts/km.  However, the best habitat, a 2km reach of Sterling 
Creek, has a capacity of 2,119 smolts/km (Figure 13; Table 6).  Overall, the stream 
habitat in the Middle Rogue & Applegate Basins would be considered very poor.  Habitat 
survey data is available for about 30% (221 reaches totaling 446km) of the 1,463km in 
the IP database for the Middle Rogue & Applegate Population below Applegate Dam.  
However, included in the 1,463km are over 32km of stream above natural barriers in 
Stair Creek, Jumpoff Joe Creek, Thompson Creek, and Beaver Creek that were not 
identified by Williams (2006).   
 
Based on this analysis, overall coho salmon smolt production in Middle Rogue & 
Applegate Basins is limited by summer habitat.  Seventy-four percent of the potential 
smolt production comes from streams that are summer limited.  High water temperature 
(>18.4º) (Figure 14), and low flows (many stream reaches are dry) limit smolt production 
during summer.  Current total smolt capacity for the Middle Rogue & Applegate 
Independent Population is estimated at 194,200.  
 
 
Upper Rogue Independent Population 
Stream reaches in the Upper Rogue population have a weighted average of only 135 coho 
salmon smolts/km, with 43% of the reaches that supported fish having capacities of less 
than 10 smolts/km.  The best habitat, a 7.5km reach of West Fork Evans Creek, has a 
capacity of 1,495 smolts/km (Figure 15; Table 7).  Overall, the stream habitat in the 
Upper Rogue River Basin would be considered very poor.  Habitat survey data is 
available for about 17% (161 reaches totaling 338km) of the 1,981km in the IP database 
for the Upper Rogue Population below Lost Creek Dam.  Included in the 1,981km are 
over 8km of stream above natural barriers in Pleasant Creek, and Soda Creek that were 
not identified by Williams (2006).   
 
Based on this analysis, overall coho salmon smolt production in per Rogue River Basin is 
limited by summer habitat.  High water temperature (>18.4º) (Figure 16), and low flows 
(many stream reaches are dry) limit smolt production during summer in every basin 
except Big Butte Creek.  Current total smolt capacity for the Illinois Independent 
Population is estimated at 241,300.  
 
 
Population Level Smolt Capacity Estimates 
The total smolt capacities for the individual Oregon SONCC independent coho 
populations may seem substantial: potentially producing 2,000 – 4,000 adults in the small 
coastal populations and 10,000 – 12,000 adults in the much larger interior populations, 
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assuming a 5% marine survival rate.  However coho salmon abundance has not come 
close to these numbers in recent time with the exception of Gold Ray Dam counts in the 
11,000 – 13,000 range in 2000, 2001, and 2004.  The reason for the poor performance is 
that, with a couple of small exceptions, the habitat supporting these populations is very 
poor to poor in quality.  The capacities are generated from and many km of stream 
supporting very low densities of smolts.  The Nickelson-Lawson life cycle model 
Nickelson and Lawson 1998) predicts that under these circumstances we should not 
expect to achieve substantial adult numbers without several years of high marine 
survival. 
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Figure 3.  Estimated smolt capacity per km by reach for the Elk Independent Population.  Stream numbers correspond to subbasin 
codes in Table 1.  
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Table 1.  Estimated smolt capacity for the streams of the Elk Independent Population.  Values in bold are based on data from that 
reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Swamp Creek Swamp Cr. 3.7 640 175 18.4 

1.1 Swamp Creek Cedar Cr. 0.3 18 52 19.4 
2 Elk River Mainstem Knapp Cr. 2.2 390 180 16.4 
3 Elk River Mainstem Camp Cr. 1.1 207 180 14.2 
4 Elk River Mainstem Farr's Cr. (Unnamed on 1:24) 1.3 B    
5 Elk River Mainstem Indian Cr. 2.0 366 180 14.5 
6 Elk River Mainstem Bagley Cr. R1 0.3 33 102 18.9 
6 Elk River Mainstem Bagley Cr. R2 2.7 F    
7 Elk River Mainstem Unnamed Trib 1.2 B    

7.3 Elk River Mainstem Rock Cr. 0.9 E    
7.5 Elk River Mainstem Anvil Cr. 0.3 188 556 18.7 
8 Bald Mountain Cr. Bald Mountain Creek 5.0 3,613 725 15.9 
8 Bald Mountain Creek Bear Cr. 1.6 1,305 832 14.1 
9 Elk River Mainstem Purple Mtn Cr. (unnamed on 1:24) 1.7 B, E    

10 Elk River Mainstem Red Cedar Cr. 4.3 3,561 833 15.1 
11 Panther Creek Panther Cr. 4.8 3,477 725 15.7 
11 Panther Creek WF Panther cr. 2.9 2,447 833 14.0 
11 Panther Creek EF Panther Cr. 1.2 963 832 14.3 
12 Butler Creek Butler Cr. 3.9 2,796 725 15.2 
12 Butler Creek Unnamed Butler Cr. Trib 1.1 B, E    
12 Butler Creek Unnamed Butler Cr. Trib 1.9 B    
13 Elk River Mainstem Bungalow Cr. 1.9 1,608 832 14.6 
14 Elk River Mainstem NF Elk R. 4.2 3,059 725 15.4 
15 SF Elk River SF Elk R. reach 2 (below trib) 3.7 2,661 725 15.2 
15 SF Elk River SF Elk R. reach 1 (above trib) 1.5 1,210 833 13.0 
15 SF Elk River Unnamed Perennial SF Elk Trib 1.5 1,290 833 13.0 
Elk Elk River Mainstem Elk River below Anvil Cr. 23.6 G    
Elk Elk River Mainstem Elk River Anvil-Bald Mtn 1.1 33   30 20.1
Elk Elk River Mainstem Elk River Anvil-Bald Mtn 2.3 124 53 19.7 
Elk Elk River Mainstem Elk River Bald Mtn-Purple Mtn 8.0 170 21 20.4 
Elk Elk River Mainstem Elk River Purple Mtn-Sunshine 2.7 82 31 20.1 
Elk Elk River Mainstem Elk River Sunshine-Panther 3.1 111 36 20.0 
Elk Elk River Mainstem Elk River Panther-Butler 2.2 139 63 19.6 
Elk Elk River Mainstem Elk River Butler-Bungalow 5.8 1,168 201 18.7 
Elk Elk River Mainstem Elk River Bungalow-Forks 3.6 1,773 490 18.1 

 11
3/7/2011 Public Notice - Additional Team Documents 000556



 
Figure 4.  Estimated MWAT by reach for the Elk Independent Population.  Stream numbers correspond to subbasin codes in Table 1.  
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Figure 5.  Estimated smolt capacity per km by reach for the Lower Rogue Independent 
Population.  Stream numbers correspond to subbasin codes in Table 2. 
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Table 2.  Estimated smolt capacity for the streams of the Lower Rogue Independent Population.  Values in bold are based on data 
from that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 
1 Lower Rogue Ranch Cr (unnamed on 1:24000 map) 4.4 B, C    

1.5 Lower Rogue Indian Cr. 1.0 801 833 18.2 
2 Saunders Creek Saunders Cr. R1 0.6 485   843 18.3
2 Saunders Creek Saunders Cr. R2 1.7 1,393 843 17.7 
2 Saunders Creek Saunders Cr. R3 1.3 E    
3 Edson Cr. Edson Cr. R1 (below trib) 2.7 266 99 20.0 
3 Edson Cr. Edson Cr. R2 (above trib) 2.7 448 168 18.4 
3 Edson Cr. Unnamed Perennial Edson Cr. Trib 0.6 506 832 17.4 
3 Edson Cr. Unnamed Perennial Edson Cr. Trib 1.8 321 180 16.7 
3 Edson Cr. Unnamed trib to Trib 1.5 275 180 16.8 
4 Lower Rogue Jim Hunt Cr. 1.4 520 380 18.9 
5 Lower Rogue Kimball Cr.  1.4 C    
6 Lobster Cr. Lobster Cr. Reach 1 (below Deadline) 11.5 21 2 22.2 
6 Lobster Cr. Lobster Reach 2 (Deadline-Fall) 2.0 1 1 22.8 
6 Lobster Cr. Lobster Reach 3 (Fall-Lost Valley)) 1.9 4 2 22.0 
6 Lobster Cr. Lobster Reach 4 (Lost Valley - Forks) 1.5 18 12 20.9 

6.01 Lobster Cr. Deadline Cr. R1 2.3 1,873 832 16.9 
6.02 Lobster Cr. Lost Valley Cr. 2.3 1,935 833 16.6 
6.03 Lobster Cr. NF Lobster Cr. Reach 1 6th ord 8.0 5,787 725 16.5 
6.03 Lobster Cr. NF Lobster Cr. Reach 2 5th ord 2.0 1,653 832 13.6 
6.03 Lobster Cr. NF Lobster Cr. Reach 3 4th ord 0.3 290 833 13.0 
6.03 Lobster Cr. Unnamed NF Lobster Trib 1.0 B, E    
6.04 Lobster Cr. Lwr. SF Lobster Cr. (below Boulder) 6.7 1,049 156 19.3 
6.04 Lobster Cr. Unnamed SF Lobster Trib 1.6 B, E    
6.04 Lobster Cr. Boulder Cr. 1.7 1,441 832 17.3 
6.04 Lobster Cr. Mid. SF Lobster Cr. (Boulder - T3) 0.6 413 725 17.1 
6.04 Lobster Cr. Unnamed Perennial SF Lobster Trib 2.6 2,194 832 16.2 
6.04 Lobster Cr. Upper SF Lobster (above T3) 3.7 3,102 833 15.8 

7 Lower Rogue Lower Quosatana Cr. 7.4 33 4 21.7 
7 Lower Rogue Upper Quosatana Cr. 1.8 297 169 19.5 

8 Lower Rogue Silver Cr. 5.2 3,777 725 15.6 

14
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Figure 6.  Estimated MWAT by reach for the Lower Rogue Independent Population  Stream 
numbers correspond to subbasin codes in Table 2.  
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Figu 7.  E city per k  by reach for the Chetco Independent Pop ion.  Stre bers correspond to subbasin 
cod n Ta

re stimated smolt capa m ulat am num
es i ble 3. 
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Tabl .  Est lt capacity for the the Chetco Independent Popula n.  Values ld are bas on data f  that 
reac Reac values were assu e habitat for one of the reason scribed in ethods a iven the

ed, gulch ; C = dry or intermittent; D = ed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

e 3 imated smo  streams of tio in bo
t M

ed rom
h.  hes without med to not b s de he nd g  

corresponding code (B = unnam , not on map  survey

1 Chetco River Mainstem Tuttle Cr. 1.8 F     
2 Chetco River Mainstem Joe Hall Cr. 2.6 2,125 833 14.2 
3 Jack Creek Jack Cr. 9.0 7,522 832 17.1 
3 Jack Creek Hamilton Cr. 2.1 1,731 833 16.0 
3 Jack Creek Jordon Cr. 1.2 224 180 15.7 
4 NF Chetco River NF Chetco R1 2.0 2 1 22.5 
4 NF Chetco River NF Chetco R2 6.9 443 64 19.9 
4 NF Chetco River NF Chetco R3 2.0 887 453 17.6 

4.01 NF Chetco River Bravo Cr. R1 1.8 774 431 17.0 
4.01 NF Chetco River Bravo Cr. R2 0.5 224 409 15.3 
4.01 NF Chetco River Ransom Cr. 1.5 D, E    

5 Chetco River Mainstem Mill Cr. 2.7 1,132 418 18.9 
6 Chetco River Mainstem Emily Cr. 3.6 2,165 604 18.5 
7 Chetco River Mainstem Wilson Cr. 2.4 816 342 19.1 
8 SF Chetco River Lower SF Chetco R. 12.9 1,058 82 19.6 

8.01 SF Chetco River Quail Prairie Cr. R1 0.6 472 774 17.7 
8.01 SF Chetco River Quail Prairie Cr. R2 0.5 378 774 17.1 
8.01 SF Chetco River Quail Prairie Cr. R3 3.6 2,805 774 15.1 
8.01 SF Chetco River Quail Prairie Cr. R4 0.7 541 773 13.1 
8.01 SF Chetco River Nook Cr. (Intermittent not named on 1:24)) 2.4 B    
8.02 SF Chetco River West Coon Cr. 5.3 4,412 832 15.7 
8.02 SF Chetco River Unnamed W Coon Trib 1.4 B    

8 SF Chetco River Upper SF Chetco R. (above W Coon) 8.3 6,391 774 15.7 
8.03 SF Chetco River Red Mountain Cr. 1.3 1,077 832 16.2 

9 Chetco River Mainstem Panther Cr. 2.6 1,008 389 19.0 
10 Eagle Cr. Eagle Cr. R1 below MH Fork 1.8 351 199 19.1 
10 Eagle Cr. Eagle Cr. R2 above MH 5th order 2.5 1,840 725 17.0 

10.01 Eagle Creek Mineral Hill Fork 7.1 5,137 725 14.9 
11 Chetco River Mainstem Misiatnah Cr. 5.3 3,808 725 15.5 
12 Chetco River Mainstem Boulder Cr. Reach 1 6th order 5.2 2,572 490 17.9 
12 Chetco River Mainstem Boulder Cr. Reach 2 5th order 2.4 1,769 725 14.1 
12 Chetco River Mainstem Boulder Cr. Reach 3 4th order 1.5 1,254 833 13.0 
13 Tin Cup Creek Tin Cup Cr. R1 5.8 2,462 426 17.5 
13 Tin Cup Creek Tin Cup Cr. R2 0.9 404 426 14.1 

13 Tin Cup Creek Tin Cup Cr. R3 2.9 1,236 426 13.3 
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Table 3. continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

14 Box Canyon Creek Box Canyon Cr. R1 8.1 3,946 490 17.8 
14 Box Canyon Creek Box Canyon Cr. R2 1.1 509  475 13.4 
14 Box Canyon Creek Box Canyon Cr. R3 1.5 1,262 832 13.0 
14 Box Canyon Creek Box Canyon Cr. R4 0.3 E    
15 Chetco River Mainstem Gtanite Cr. 2.6 E    
16 Little Chetco River Little Chetco R. R1 4.6 1 0 25.2 
16 Little Chetco River Little Chetco R. R2 0.6 2  4 22.6 
16 Little Chetco River Little Chetco R. R3 2.3 35 15 21.2 
16 Little Chetco River Little Chetco R. R4 1.9 707 364 19.1 
16 Little Chetco River Ditch Cr. 2.1 234 109 19.9 
16 Little Chetco River Hawk Cr. 1.2 1,001 833 17.5 
17 Chetco River Mainstem Fresno Cr. 3.4 934 271 19.2 
18 Chetco River Mainstem Madstone Cr. 1.1 67 60 20.3 
19 Chetco River Mainstem Trib X on 1979 survey 2.1 B,E    

Chetco Chetco River Mainstem Chetco R. Granite-L Chetco 11.2 2 0 23.6 
Chetco Chetco River Mainstem Chetco R. Granite-L Chetco 0.6 0  0 24.1 
Chetco Chetco River Mainstem Chetco R. above L. Chetco 1.1 2  2 22.2 
Chetco Chetco River Mainstem Chetco R. above L. Chetco 4.4 34 8 21.2 
Chetco Chetco River Mainstem Chetco R. above Madstone 1.2 51   44 20.2
Chetco Chetco River Mainstem Chetco R. above Madstone 3.6 2,633 725 18.2 

Chetco Chetco River Mainstem Chetco R. above 2n trib above Brokencot 1.5 E     
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Figure 8.  Estimated MWAT by reach for the Chetco Independent Population.  Stream numbers correspond to subbasin codes in Table 
3.  
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Figure 9.  Estimated smolt capacity per km by reach for the Winchuck Independent Population.  
Stream numbers correspond to subbasin codes in Table 4.
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Table 4.  Estimated smolt capacity for the streams of the Winchuck Independent Population.  Values in bold are based on data from 
that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1 SF Winchuck River SF Winchuck R. R1 below survey 6.0 3,247 541 15.3 
1 SF Winchuck River SF Winchuck R. R2 survey 1.0 877  865 13.0 
1 SF Winchuck River SF Winchuck R. R3 above survey 2.0 1,769 865 13.0 

1.01 SF Winchuck River Unnamed SF Winchuck Trib 1.1 B    
2 Winchuck River Mainstem     Moser Cr.  2.3 420 180 16.4
3 Winchuck River Mainstem Unnamed Winchuck Trib 1.1 B    
4 Winchuck River Mainstem Deer Cr. 1.5 E    
5 Winchuck River Mainstem Salmon Cr. 1.8 1,500 820 16.4 
6 Bear Creek Bear Cr. 5.4 4,462 820 15.2 
6 Bear Creek Bridge Cr.  1.2 C    

6.01 Bear Creek Sanky Cr. 2.9 2,341 820 13.9 
6.01 Bear Creek Unnamed Sanky Cr. Trib 1.4 B, E    

7 Wheeler Creek Wheeler Cr. R1 5th order 6.8 3,681 541 15.9 
7 Wheeler Creek Wheeler Cr. R2 4th order 4.5 3,295 725 13.0 
7 Wheeler Creek Wheeler Cr. R3 survey 0.6 458  725 13.0 
7 Wheeler Creek Wheeler Cr. R4 4th order 4.2 3,038 725 13.0 
7 Wheeler Creek Wheeler Cr. R5 3rd order 1.3 235 180 13.0 
8 EF Winchuck River EF Winchuck R. R1 1.4 462 327 18.8 
8 EF Winchuck River EF Winchuck R. R2 0.8 425  541 17.7 
8 EF Winchuck River EF Winchuck R. R3 6.2 5,121 820 15.2 
8 EF Winchuck River EF Winchuck R. R4 0.5 417 819 13.0 
8 EF Winchuck River Pluto Cr. (Intermittent, Unnamed on 1:24) 1.5 B, C    

8.01 EF Winchuck River Fourth of July Creek 7.5 6,123 820 15.6 
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.8 B    
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.3 B, E    
8.01 EF Winchuck River Unnamed 4th of July Cr. Trib 1.2 B    
8.02 EF Winchuck River Valorie Cr. R1 1.0 786 821 16.3 
8.02 EF Winchuck River Valorie Cr. R2 0.6 464  821 15.6 
8.02 EF Winchuck River Valorie Cr. R3 2.5 2,089 821 14.1 
8.02 EF Winchuck River Valorie Cr. R4 0.4 65 181 13.0 
8.03 EF Winchuck River Unnamed EF Trib 1.3 B    
8.04 EF Winchuck River Kink Cr. 3.0 499 167 13.0 

Winchuck  Winchuck Mainstem Winchuck Reach 1 Estuary 1.5 0 0 27.3 
Winchuck Winchuck Mainstem Winchuck Reach 2 Est - SF 1.4 21 15 20.7 

Winchuck Winchuck Mainstem Winchuck Reach 3 SF - Moser 2.7 68 25 20.4 
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Table 4. continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC

Winchuck Winchuck Mainstem Winchuck Reach 4 Moser - Deer 6.316 80 13 20.8 
Winchuck Winchuck Mainstem Winchuck Reach 5 Deer - Salmon 4.207 33 8 21.2 
Winchuck Winchuck Mainstem Winchuck Reach 6 Salmon - Bear 1.456 26 18 20.6 
Winchuck Winchuck Mainstem Winchuck Reach 7 Bear - Wheeler 2.826 95 34 20.2 

Winchuck Winchuck Mainstem Winchuck Reach 8 Wheeler - EF 2.188 190 87 19.7 
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Figure 10.  Estimated MWAT by reach for the Winchuck Independent Population.  Stream 
numbers correspond to subbasin codes in Table 4.  
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Figure 11.  Estimated smolt capacity per km by reach for the Illinois Independent Population.  
Stream numbers correspond to subbasin codes in Table 5. 
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Table 5.  Estimated smolt capacity for the streams of the Illinois Independent Population.  Values in bold are based on data from that 
reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

Illinois Illinois River Mainstem Illinois River Mainstem 97.4 F     
1 Illinois River Mainstem Fox Cr. 1.8 1 1 22.8 
2 Illinois River Mainstem Lawson Cr. 7.5 50 7 21.4 
3 Illinois River Mainstem Horse Sign Cr. 2.0 E    
4 Indigo Creek Indigo Cr. Reach 1 (below NF) 2.0 1 0 23.5 
4 Indigo Creek Indigo Cr. Reach 2 (NF-EF) 11.7 32 3 22.0 

4.01 Indigo Creek NF Indigo Cr. 7.8 5,204 668 17.3 
4.01 Indigo Creek Unnamed NF Indigo Trib 1.0 B, E    
4.02 Indigo Creek WF Indigo Cr. Reach 1 8.6 95 11 21.0 
4.02 Indigo Creek WF Indigo Cr. Reach 2 0.7 208  299 18.6 
4.02 Indigo Creek WF Indigo Cr. Reach 3 5.6 3,705 668 17.0 
4.03 Indigo Creek EF Indigo Cr. R1 9.7 818 84 19.6 
4.03 Indigo Creek EF Indigo Cr. R2 7.5 5,009 668 17.7 
4.03 Indigo Creek EF Indigo Cr. R3 Above Chief Cr 3.1 1,766 565 16.1 
4.03 Indigo Creek Chief Cr. 2.2 1,266 565 14.7 

5 Silver Creek Silver Cr.  R1 (below NF) 11.6 45 4 21.7 
5 Silver Creek Silver Cr.  R2 (NF-L Silver) 4.1 167 40 20.2 
5 Silver Creek Silver Cr.  R3 (L Silver - survey) 5.4 1,316 242 19.2 
5 Silver Creek Silver Cr.  R4 (survey) 0.5 251  500 18.6 
5 Silver Creek Silver Cr.  R5 (survey - Todd) 1.4 878 616 18.4 
5 Silver Creek Silver Cr.  R6 (Todd - Silver Falls) 1.1 E    

5.01 Silver Creek NF Silver Cr. R1 7.5 5,590 745 18.5 
5.02  Silver Creek Little Silver Cr. 1.7 993 600 13.0 

6 Collier Creek Collier Cr. R1 3.1 4 1 22.5 
6 Collier Creek Collier Cr. R2 0.6 4  6 21.5 
6 Collier Creek Collier Cr. R3 5.3 282 53 20.0 
6 Collier Creek NF Collier Cr. 2.2 E    
6 Collier Creek SF Collier Cr. 5.7 3,773 667 16.9 
7 Klondike Creek Klondike Cr. 5.3 1,606 304 19.0 
7 Klondike Creek Yukon Cr. 2.0 251 125 19.6 
8 Briggs Creek Briggs Cr. (Below survey) 0.6 9 15 20.2 
8 Briggs Creek Briggs Cr. (survey) 0.5 13  24 20.0 
8 Briggs Creek Briggs Cr. (survey- Soldier) 1.1 44 42 19.5 
9 Illinois River Mainstem Dailey Cr. 1.0 307 300 19.0 

10 Fall Cr. Fall Cr. R1 1.0 282   283 19.0
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

10 Fall Cr. Fall Cr. R2 2.3 1,538 668 18.3 
11 Sixmile Creek Sixmile Cr. R1 0.2 22 95 19.9 
11 Sixmile Creek Sixmile Cr. R2 1.1 182  159 19.6 
11  Sixmile Creek Sixmile Cr. R3 2.5 1,340 536 18.6 
12 Deer Creek Deer Cr. R1 1.5 0   0 26.7
12 Deer Creek Deer Cr. R2 1.8 0  0 25.9 
12 Deer Creek Deer Cr. R3 0.7 0  0 25.2 
12 Deer Creek Deer Cr. R4 5.3 0   0 24.7
12 Deer Creek Deer Cr. R5 1.3 3  2 22.0 
12 Deer Creek Deer Cr. R6 12.6 4,910   389 18.9
12 Deer Creek Deer Cr. R7 2.6 1,093   427 18.6
12 Deer Creek Deer Cr. R8 1.6 257  158 17.6 
12 Deer Creek Deer Cr. R9 0.2 39 157 17.1 

12.01 Deer Creek Squaw Cr. 3.3 36 11 21.3 
12.02 Deer Creek Unnamed Deer Cr. Trib 2.9 B    
12.03 Deer Creek Unnamed Deer Cr. Trib 1.8 B    
12.04 Deer Creek Clear Cr R1 1.3 C    
12.04 Deer Creek Clear Cr R2 1.6 388  240 19.3 
12.04 Deer Creek Clear Cr R3 6.2 4,179 670 17.3 
12.04 Deer Creek Anderson Cr. R1 3.7 2,482   670 17.9
12.04 Deer Creek Anderson Cr. R2 0.5 C    
12.04 Deer Creek Anderson Cr. R3 1.0 C    
12.04 Deer Creek Unnamed Anderson Trib 1.3 B    
12.05 Deer Creek Unnamed Deer Cr. Trib 5.4 B    
12.06 Deer Creek Unnamed Deer Cr. Trib 1.6 B    
12.07 Deer Creek Draper Cr. R1 0.9 411 467 18.7 
12.07 Deer Creek Draper Cr. R2 4.2 3,014   715 18.0
12.07 Deer Creek Draper Cr. R3 2.6 1,527  598 16.8 
12.07 Deer Creek Draper Cr. R4 1.0 119  125 15.9 
12.07 Deer Creek Unnamed Draper Trib 1 1.2 B    
12.07 Deer Creek Davis Cr. 4.1 651 158 16.8 
12.07 Deer Creek Unnamed Draper Trib 2 1.9 B    
12.07 Deer Creek Indian Cr. 2.1 329 158 16.4 
12.07 Deer Creek Unnamed Draper Trib 3 1.0 B    

12.08 Deer Creek Unnamed Deer Cr. Trib 1.7 B     
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

12.09 Deer Creek Salt Gl. 3.1 B     
12.10 Deer Creek McMullin Cr. 0.9 4 4 21.9 
12.10 Deer Creek McMullin Cr. Above Selmac Lake 25.6 F    
12.11 Deer Creek Thompson Creek Reach 1 2.1 C    
12.11 Deer Creek Thompson Creek Reach 2 8.2 5,489 670 13.5 
12.11 Deer Creek Ryan Cr. 1.5 242 158 13.0 
12.11 Deer Creek Unnamed Thompson Trib 1.5 B    
12.11 Deer Creek Haven Cr. 1.9 303 157 13.0 
12.12 Deer Creek Potter Gl. 2.4     
12.13 Deer Creek Crooks Cr. R1 7.4 4,435   602 13.5
12.13 Deer Creek Crooks Cr. R2 1.2 209  181 13.0 
12.13 Deer Creek Unnamed Crooks Trib 1 1.4 B    
12.13 Deer Creek Unnamed Crooks Trib 2 1.7 B    
12.13 Deer Creek Unnamed Crooks Trib 3 1.2 B    
12.13 Deer Creek Unnamed Crooks Trib 4 2.1 B    
12.13 Deer Creek Unnamed Crooks Trib 5 1.3 B    
12.13 Deer Creek Unnamed Crooks Trib 6 1.5 B, D    
12.14 Deer Creek Unnamed Deer Cr. Trib 1.7 B    
12.15 Deer Creek Unnamed Deer Cr. Trib 2.1 B    
12.16 Deer Creek Unnamed Deer Cr. Trib 1.6 B    
12.17 Deer Creek Harmon Cr. 1.0 143 140 18.4 
12.18 Deer Creek White Cr. R1 1.8 825  461 18.2 
12.18 Deer Creek White Cr. R2 0.8 229  297 17.6 
12.18 Deer Creek White Cr. R3 0.4 55 157 17.3 
12.19 Deer Creek NF Deer Cr. R1 1.2 923   758 16.2
12.19 Deer Creek NF Deer Cr. R2 1.0 D    
12.20 Deer Creek SF Deer Cr. R1 1.7 1,336  782 17.8 
12.20 Deer Creek SF Deer Cr. R2 4.1 2,727   670 16.2

13 Josephine Creek Josephine Cr. 15.8 5 0 23.9 
13.01 Josephine Creek Fiddler Gl. 2.7 B, E    
13.02  Josephine Creek Canyon Cr. R1 2.3 1 0 23.5 
13.02 Josephine Creek Canyon Cr. R2 0.5 1  2 22.7 
13.02  Josephine Creek Canyon Cr. R3 4.1 34 8 21.5 
13.02 Josephine Creek Sebastopol Cr. 1.1 E    

13.02 Josephine Creek SF Canyon Cr. 1.2 89 77 19.9 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

13.03 Josephine Creek Unnamed Josephine Trib 2.2 B, E     
13  Josephine Creek Josephine headwaters 1.9 B, E    
14 Reeves Creek Unnamed Reeves Trib 4.3 B    
15 Reeves Creek Reeves Cr. R1 1.0 C    
15 Reeves Creek Reeves Cr. R1 1.1 C, F    
15 Reeves Creek Reeves Cr. R2 2.1 C, F    
15 Reeves Creek Reeves Cr. R3 1.5 C, F    
15 Reeves Creek Reeves Cr. R4 0.4 C, E, F    
15 Reeves Creek Reeves Cr. R5 0.1 C, E, F    

15.01 Reeves Creek Unnamed Reeves Trib B R1 1.0 C, F    
15.01 Reeves Creek Unnamed Reeves Trib B R2 1.4 C, F    
15.01 Reeves Creek Unnamed Reeves Trib B R3 0.4 F    
15.02 Reeves Creek Unnamed Reeves Trib C R1 1.6 C, F    
15.02 Reeves Creek Unnamed Reeves Trib C R2 0.4 C, F    
15.02 Reeves Creek Unnamed  Trib C Trib 1.4 C, F    

16 Illinois River Mainstem Unnamed Illinois R. Trib 1.8 B    
17 Illinois River Mainstem Unnamed Illinois R. Trib 3.4 B    
18 Illinois River Mainstem Unnamed Illinois R. Trib 2.4 B    
19 Illinois River Mainstem Free And Easy Cr. 2.5 134 53 19.2 
20 Illinois River Mainstem Holton Cr. Reach 1 2.0 C    
20 Illinois River Mainstem Holton Cr. Reach 2 3.3 234 71 19.0 
21 Illinois River Mainstem Unnamed Illinois R. Trib 2.4 B    
22 Illinois River Mainstem George Cr. R1 0.9 9 10 19.7 
22 Illinois River Mainstem George Cr. R2 0.5 8  17 19.3 
22 Illinois River Mainstem George Cr. R3 2.0 79 39 18.7 
23 Illinois River Mainstem Unnamed Illinois R. Trib 1.1 B    

EF1 EF Illinois River Mill Cr. 2.3 111 49 19.3 
EF2 Chapman Creek Chapman Cr. 3.2 775 243 19.1 
EF2 Chapman Creek EF Chapman Cr. 2.4 383 158 18.0 
EF3 Kelly Creek Kelly Cr. 11.7 1,838 158 16.9 

EF3.01 Kelly Creek Tycer Cr. 7.2 4,058 565 17.5 
EF3.01 Kelly Creek Unnamed Tycer trib 2.6 B    
EF3.01 Kelly Creek Perdia Cr. 1.3 211 158 16.2 

EF4 Sucker Creek Sucker Cr. R1 13.6 8   1 22.5
EF4 Sucker Creek Sucker Cr. R2 14.9 611  41 19.0 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

EF4 Sucker Creek Sucker Cr. R3 6.5 5,399   825 15.5
EF4 Sucker Creek Sucker Cr. R4  5.2 316  60 13.4 
EF4 Sucker Creek Sucker Cr. R5 Above Fenley Gl 1.1 64 60 13.0 

EF4.01 Sucker Creek Unnamed Sucker Cr. Trib 3.4 B    
EF4.02 Sucker Creek Bear Cr.  4.0 243 61 16.3 
EF4.03 Sucker Creek Cove Cr. 2.0 316 158 16.8 
EF4.04 Sucker Creek Little Grayback Cr. 1.5 89 61 16.9 
EF4.05 Sucker Creek Grayback Cr. 6.0 4,969 824 15.7 

EF5 Althouse Creek Althouse Cr. R1 4.8 2,044   424 18.6
EF5 Althouse Creek Althouse Cr. R2 4.1 1,438 350 16.3 
EF5 Althouse Creek Althouse Cr. R3 3.5 381  108 14.3 
EF5 Althouse Creek Althouse Cr. R4 1.6 572 350 13.2 

EF5.01 Althouse Creek Althouse Sl. 6.2 969 158 17.7 
EF5.02 Althouse Creek Democrat Gl. Lower 5th Order reach 4.5 2,549 565 13.0 
EF5.02 Althouse Creek Democrat Gl. 16.0 B, C    

EF6 EF Illinois River Unnamed EF Illinois Trib 7.9 B    
EF7 EF Illinois River Unnamed EF Illinois Trib 7.5 B    
EF8 Little Elder Creek Little Elder Cr. 6.2 3,476 565 14.0 
EF8 Little Elder Creek Trib not on 1:24000 map 2.4 B    
EF9 Elder Creek Elder Cr. 2.9 455 157 14.2 
EF9 Elder Creek Khoeery Cr. 4.2 666 158 13.2 
EF9 Elder Creek Unnamed Khoeery Trib 0.4 B, E    
EF10 EF Illinois River Allen Gl. 1.2 B    
EF11 EF Illinois River Scotch Gl. 1.5 B    
EF12 EF Illinois River Page Cr. 2.6 1,466 565 15.5 
EF13 EF Illinois River Cedar Gl. 1.4 B    
EF14 Dunn Creek Dunn Cr. R1 1.0 111 114 19.7 
EF14 Dunn Creek Dunn Cr. R2 1.3 247  198 19.2 
EF14 Dunn Creek Dunn Cr. R3 5.5 2,896 522 17.4 

EF Illinoi EF Illinois River EF Illinois R. above Dunn Cr. 2.6 1,928 747 15.5 
EF Illinoi EF Illinois River EF Illinois Survey area 0.6 424  746 14.7 
EF Illinoi EF Illinois River EF Illinois above Survey 3.2 E    

WF1 WF Illinois River Unnamed WF Illinois Trib 1.3 B    
WF2 WF Illinois River Unnamed WF Illinois Trib 2.9 B    

WF3 WF Illinois River Woodcock Cr. 3.8 316 83 18.9 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

WF4 Mendenhall Creek Mendenhall Cr. Reach 1 2.1 C     
WF4 Mendenhall Creek Mendenhall Cr. Reach 2 3.1 738 237 19.1 
WF4  Mendenhall Creek Unnamed Mendenhall Trib 2.1 B    
WF4  Mendenhall Creek Unnamed Mendenhall Trib 1.5 B    
WF4  Mendenhall Creek Unnamed Mendenhall Trib 1.1 B    
WF5 WF Illinois River Unnamed WF Illinois Trib 1.3 B    
WF6 WF Illinois River Logan Cut 4.6 C    
WF7 WF Illinois River Deep Gravel Cut 2.9 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R1 Below Parker 3.6 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R2 Parker- un Trib 5.1 C    
WF8 Rough & Ready Creek Rough & Ready Cr. R3 Above Un trib 2.2 C    

WF8.01 Rough & Ready Creek Parker Cr. 2.0 116 58 20.1 
WF8.02 Rough & Ready Creek Unnamed R&R Trib 1.8 B    
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R1 below lg trib 3.6 C    
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R2 above lg trib 4.8 3,232 667 14.0 
WF8.03 Rough & Ready Creek SF Rough & Ready Cr. R3 3rd order 1.9 E    
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. R1 Below Lg Trib 8.1 5,417 670 14.9 
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. R2 Above Lg Trib 6.3 3,536 565 13.0 
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. Large Trib 2.7 E    
WF8.04 Rough & Ready Creek NF Rough & Ready Cr. Trib of Lg Trib 1.1 E    

WF9 Wood Cr. Wood Cr. R1 4.2 34 8 21.4 
WF9.01 Wood Cr. Fry Gl. 5.8 B    

WF9 Wood Cr. Unnamed Wood Cr. Trib 2.3 B, C    
WF9.02 Wood Cr. Wood Cr. R2 3.7 168 45 19.4 
WF10 WF Illinois River Leuizenger Cr. 5.9 C    
WF11 Grannys Run Grannys Run 3.7 7 2 21.5 
WF11 Grannys Run Unnamed Grannys Run Trib 1.3 B    
WF12 Woodbury Creek Woodbury Cr. 2.6 11 4 21.8 
WF12 Woodbury Creek Unnamed Woodbury Trib 1.1 B    
WF13 WF Illinois River Unnamed WF Illinois Trib 1.4 B    
WF14 WF Illinois River Rock Cr. 1.3 4 3 22.2 
WF15 Elk Creek Elk Cr. R1 1.5 14   10 22.1
WF15 Elk Creek Elk Cr. R2 2.2 670   307 19.8
WF15 Elk Creek Elk Cr. R3 4.0 7,743   1,916 16.8
WF15 Elk Creek Elk Cr. R4 2.3 2,453  1,083 15.2 
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Table 5.  continued. 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

WF15 Elk Creek Elk Cr. R5 3.6 1,494  419 13.8 
WF15.02 Elk Creek Blue Cr. 1.7 976 580 14.6 
WF15.03 Elk Creek Unnamed Elk Cr. Trib 2.2 B    
WF15.04 Elk Creek Dwight Cr. 2.8 438 158 14.3 
WF15.04 Elk Creek Unnamed Dwight Cr. Trib 1.2 B    
WF15.05 Elk Creek Unnamed Elk Cr. Trib 3.5 B    
WF15.06 Elk Creek Trapper Cr.. 3.8 2,191 580 14.6 
WF15.07 Elk Creek Unnamed Elk Cr. Trib 3.2 B    
WF15.08 Elk Creek Broken Kettle Cr. R1 1.1 1,021   914 15.3
WF15.08 Elk Creek Broken Kettle Cr. R2 1.8 1,119  628 14.5 
WF15.08 Elk Creek SF Broken Kettle Cr. 2.3 368 157 14.4 
WF15.09 Elk Creek Maple Cr. 1.6 253 158 15.0 
WF15.10 Elk Creek Brushy Cr. R1 2.0 1,087  532 14.9 
WF15.10 Elk Creek Brushy Cr. R2 1.0 E    
WF15.11 Elk Creek Unnamed Elk Cr. Trib 1.5 B    
WF15.12 Elk Creek Unnamed Elk Cr. Trib 1.9 B, E    

WF16 WF Illinois River Whiskey Cr. 7.5 E    
WF Illinoi WF Illinois River WF Illinois: Mouth to Mendenhall Cr. 5.7 0   0 26.9
WF Illinoi WF Illinois River WF Illinois: Mendenhall Cr. to R&R Cr. 6.5 0   0 27.2
WF Illinoi WF Illinois River WF Illinois: R&R Cr. to Wood Cr. 2.6 0   0 25.9
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R1 2.4 0  0 24.6 
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R2 3.6 4  1 23.1 
WF Illinoi WF Illinois River WF Illinois: Wood Cr. To Elk Cr. R3 2.3 1 0 23.5 
WF Illinoi WF Illinois River WF Illinois: Elk Cr. to Whisky Cr. 2.6 9 3 22.1 
WF Illinoi WF Illinois River WF Illinois R. R1 above Whiskey Cr. 0.3 4 14 21.4 
WF Illinoi WF Illinois River WF Illinois R. R2 above Whiskey Cr. 1.0 20  20 21.0 

WF Illinoi WF Illinois River WF Illinois R. R3 above Whiskey Cr. 2.1 135 65 20.2 

 

 
3/7/2011 Public Notice - Additional Team Documents 000576



 32

 
Figure 12.  Estimated MWAT by reach for the Illinois Independent Population.  Stream numbers 
correspond to subbasin codes in Table 5. 
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Figure 13.  Estimated smolt capacity per km by reach for the Middle Rogue & Applegate Independent Population.  Stream numbers 
correspond to subbasin codes in Table 6. 
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Table 6.  Estimated smolt capacity for the streams of the Middle Rogue & Applegate Independent Population.  Values in bold are 
based on data from that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods 
and given the corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = 
IP<0.25; F = above barrier; or G = large mainstem). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1 Rogue Mainstem Shasta Costa Cr. 15.4 103 7 21.3 
1 Rogue Mainstem Whitten Prairie Cr. 1.4 E    
2 Rogue Mainstem Foster Cr. 5.8 111 19 20.9 
4 Mule Creek Mule Cr. R1 1.4 134   97 20.0
4 Mule Creek Mule Cr. R2 3.7 868  234 19.1 
4 Mule Creek Mule Cr. R3 5.1 1,774  351 17.4 
4 Mule Creek Mule Cr. R4 5.3 2,274  427 15.4 

4.01 Mule Creek WF Mule Cr. R1 2.3 716  312 19.1 
4.01 Mule Creek WF Mule Cr. R2 1.7 548  318 18.4 
4.01 Mule Creek WF Mule Cr. R3 0.5 E    
4.01 Mule Creek WF Mule Cr. Trib 1.2 E    
4.02 Mule Creek Arrastra Fk. Mule Cr. 2.3 E    
4.03 Mule Creek NF Mule Cr. R1 1.7 504   299 15.3
4.03 Mule Creek NF Mule Cr. R2 0.4 87  236 15.0 
4.03 Mule Creek NF Mule Cr. R3 0.7 E    

5 Rogue Mainstem Kelsey Cr. 1.5 924 617 15.7 
5A Rogue Mainstem Jenny Cr. 0.8 E    
6 Big Windy Creek Big Windy Cr. R1 2.6 64  25 21.1 
6 Big Windy Creek Big Windy Cr. R2 2.3 224  96 20.2 
6 Big Windy Creek EF Big Windy Cr. R1 0.7 33  44 20.5 
6 Big Windy Creek EF Big Windy Cr. R2 1.1 E    
7 Howard Creek Howard Cr. R1 4.0 73   18 20.8
7 Howard Creek Howard Cr. R2 1.7 102  61 19.8 
7 Howard Creek Howard Cr. R3 1.4 379  267 19.2 
7 Howard Creek Howard Cr. R4 0.5 195  365 18.8 
7 Howard Creek Howard Cr. R5 1.0 403  401 18.5 
8 Whiskey Creek Whiskey Cr. R1 0.5 20   42 20.5
8 Whiskey Creek Whiskey Cr. R2 2.7 94  35 20.2 
8 Whiskey Creek Whiskey Cr. R3 0.8 63   78 20.0
8 Whiskey Creek EF Whiskey Cr. 3.9 273   71 19.7
9 Grave Creek Grave Cr. R1 2.3 0   0 26.3
9 Grave Creek Grave Cr. R2 1.8 0   0 25.6
9 Grave Creek Grave Cr. R3 1.3 0  0 25.0 
9 Grave Creek Grave Cr. R4 4.1 0   0 26.8
9 Grave Creek Grave Cr. R5 3.9 0   0 28.1
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

9 Grave Creek Grave Cr. R6 3.4 0 0  26.7
9 Grave Creek Grave Cr. R7 3.9 0  0 25.3 
9 Grave Creek Grave Cr. R8 1.3 0   0 23.9
9 Grave Creek Grave Cr. R9 2.1 2   1 22.9
9 Grave Creek Grave Cr. R10 3.6 0   0 25.3
9 Grave Creek Grave Cr. R11 3.6 0   0 27.3
9 Grave Creek Grave Cr. R12 2.7 0  0 26.1 
9 Grave Creek Grave Cr. R13 2.6 0   0 25.1
9 Grave Creek Grave Cr. R14 4.7 1   0 23.7
9 Grave Creek Grave Cr. R15 2.0 1 1 23.1 
9 Grave Creek Grave Cr. R16 4.8 11   2 22.5
9 Grave Creek Grave Cr. R17 3.1 8  3 23.1 
9 Grave Creek Grave Cr. R18 1.2 0  0 24.4 
9 Grave Creek Grave Cr. R19 3.8 62   16 21.3
9 Grave Creek Grave Cr. R20 1.5 1,014   668 17.7
9 Grave Creek Grave Cr. R21 1.6 1,360  848 16.6 
9 Grave Creek Grave Cr. R22 1.8 779  433 15.9 
9 Grave Creek Grave Cr. R23 0.8 E    

9.01 Grave Creek Reubin Cr. R1 0.9 19   21 20.6
9.01 Grave Creek Reubin Cr. R2 1.7 93  55 20.1 
9.01 Grave Creek Reubin Cr. R3 4.1 782  189 19.0 
9.01 Grave Creek Reubin Cr. R4 0.8 E    
9.02 Grave Creek Poorman Cr. R1 3.9 1,395   357 18.7
9.02 Grave Creek Poorman Cr. R2 2.1 263  126 17.5 
9.02 Grave Creek Poorman Unnamed Trib A 2.6 B, E    
9.02 Grave Creek Poorman Trib A Trib 0.0 B, E    
9.02 Grave Creek Poorman Cr. Unnamed Trib B 1.0 B, E    
9.03 Grave Creek Fall Cr. 1.4 B, E    
9.04 Grave Creek Butte Cr. 2.5 297   119 18.2
9.05 Grave Creek Wolf Cr. R1 2.8 0   0 25.9
9.05 Grave Creek Wolf Cr. R2 0.9 0  0 25.2 
9.05 Grave Creek Wolf Cr. R3 0.8 0 0 24.8 
9.05 Grave Creek Wolf Cr. R4 1.1 0  0 24.5 
9.05 Grave Creek Wolf Cr. R5 5.3 16   3 22.3
9.05 Grave Creek Wolf Cr. R6 3.2 420   132 19.7

 

 35
3/7/2011 Public Notice - Additional Team Documents 000580



Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

9.05 Grave Creek Wolf Cr. R7 2.9 126   43 20.4
9.05 Grave Creek Wolf Cr. R8 4.1 689 166 19.2 
9.05 Grave Creek Wolf Cr. R9 1.6 500   316 16.5
9.05 Grave Creek Wolf Cr. R10 1.0 320  321 16.0 
9.05 Grave Creek Wolf Cr. R11 0.4 E    

9.05A Grave Creek Hughes Gl. 1.1 B, E    
9.05B Grave Creek Coyote Cr. R1 1.3 0   0 24.7
9.05B Grave Creek Coyote Cr. R2 3.4 1  0 23.8 
9.05B Grave Creek Coyote Cr. R3 2.6 4  2 22.6 
9.05B Grave Creek Coyote Cr. R4 1.8 8  4 21.8 
9.05B Grave Creek Coyote Cr. R5 0.7 4  6 21.3 
9.05B Grave Creek Coyote Cr. R6 1.4 E    
9.05B Grave Creek Coyote Cr. R7 0.2 E    
9.05B Grave Creek Fisher Gl. 1.4 B    
9.05B Grave Creek Kennedy Gl. 2.5 B    
9.05B Grave Creek Miller Gl. 1.4 B    
9.05B Grave Creek Not on 1:24000 map 1.8 B    
9.05B Grave Creek Not on 1:24000 map 1.5 B    
9.05B Grave Creek Not on 1:24000 map 1.2 B, E    
9.05C Grave Creek Unnamed Wolf Cr. Trib 1.7 B    
9.05D Grave Creek Unnamed Wolf Cr. Trib 2.1 B    
9.05E Grave Creek Stage Road Gl. 2.7 B    
9.05F Grave Creek Sourdough Gl. 2.6 B    
9.05G Grave Creek Board Tree Cr. R1 0.4 E    
9.05G Grave Creek Board Tree Cr. R2 0.7 E    
9.05H Grave Creek China Gl. 1.1 B    
9.05I Grave Creek Bear Gl. 1.1 B, E    
9.05J Grave Creek Bummer Gl. 1.2 B, E    
9.06 Grave Creek Tom East Cr. R1 0.7 412  554 18.6 
9.06 Grave Creek Tom East Cr. R2 0.4 245  551 18.3 
9.06 Grave Creek Tom East Cr. R3 1.8 580  322 17.9 
9.07 Grave Creek Brushy Gl. 3.2 B    
9.08 Grave Creek Flume Gl. R1 0.4 36  100 18.6 
9.08 Grave Creek Flume Gl. R2 2.4 850  349 18.1 

9.08 Grave Creek Flume Gl. R3 2.3 517  223 17.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

9.09 Grave Creek Dog Cr. R1 2.3 F     
9.09 Grave Creek Dog Cr. R2 0.5 F    
9.09 Grave Creek Dog Cr. R3 1.4 F    
9.09 Grave Creek Mill Cr. 2.6 F    
9.09 Grave Creek Unnamed Dog Trib B 1.1 B, F    
9.10 Grave Creek Mackin Gl. 3.9 B    
9.11 Grave Creek Rat Cr. 2.5 C    
9.12 Grave Creek Salmon Cr. 4.3 961 222 17.9 
9.13 Grave Creek Unnamed Grave Cr. Trib 1.4 B    
9.14 Grave Creek Brurgess Gl. 2.2 B    
9.15 Grave Creek Schoolhouse Gl. 2.1 B    
9.16 Grave Creek Tom East Cr. 2 3.8 841 222 15.8 
9.17 Grave Creek Clark Cr. 1.7 663   381 16.2
9.18 Grave Creek Boulder Cr. R1 1.5 462  305 16.2 
9.18 Grave Creek Boulder Cr. R2 1.5 451  306 15.6 
9.18 Grave Creek Boulder Cr. R3 1.5 E    
9.18 Grave Creek Unnamed Boulder Cr. Trib 1.1 B, E    
9.19 Grave Creek Unnamed Grave Cr. Trib 1.5 143  92 16.2 
9.20 Grave Creek Unnamed Grave Cr. Trib 1.4 B    
9.21 Grave Creek Unnamed Grave Cr. Trib 1.1 B    
9.22 Grave Creek Baker Cr. R1 1.0 215 222 16.4 
9.22 Grave Creek Baker Cr. R2 0.5 E    
9.22 Grave Creek Baker Cr. R3 1.6 E    
9.22 Grave Creek Unnamed Baker Cr. Trib. 1.0 B    
9.23 Grave Creek Unnamed Grave Cr. Trib 2.1 B    
9.24 Grave Creek Slate Cr. 1.4 E    
9.25 Grave Creek Big Boulder Cr. 1.2 38   32 19.8
9.26 Grave Creek Last Chance Cr. R1 1.9 363   196 16.2
9.26 Grave Creek Last Chance Cr. R2 1.7 E    
9.26 Grave Creek Unnamed Last Chance Cr. trib  0.8 B, E    
10 Galice Creek Galice Cr. R1 1.6 370  228 18.1 
10 Galice Creek Galice Cr. R2 1.2 321  277 17.6 
10 Galice Creek Galice Cr. R3 0.8 267  318 17.2 
10 Galice Creek NF Galice Cr. R1 2.0 740  365 16.7 

10 Galice Creek NF Galice Cr. R2 0.7 161  235 16.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

10 Galice Creek NF Galice Cr. R3 0.8 280 330  15.9
10 Galice Creek NF Galice Cr. R4 0.1 37 327 15.7 
10 Galice Creek SF Galice Cr. 9.7 3,214 330 15.2 
11 Taylor Creek Taylor R1 3.7 152 41 20.6 
11 Taylor Creek Taylor R2 0.9 134  148 19.8 
11 Taylor Creek Taylor R3 3.0 1,177 399 19.0 
11 Taylor Creek Taylor Cr. R4 (Brn Tmbr-SF) 3.1 1,298 425 17.9 
11 Taylor Creek Taylor Cr. R5 (above WF) 3.7 1,579 425 16.6 

11.01 Taylor Creek Burned Timber Cr. 2.5 1,046 425 18.0 
11.02 Taylor Creek WF Taylor R1 1.1 465 425 17.1 
11.02 Taylor Creek WF Taylor R2 0.9 398 425 16.7 
11.02 Taylor Creek China Cr. 1.4 315 224 16.9 
11.02 Taylor Creek SF Taylor Cr. R1 1.0 221   225 16.7
11.02 Taylor Creek SF Taylor Cr. R2 0.9 E    
11.03 Taylor Creek Minnow Cr. 4.4 977 225 16.1 

12 Jumpoff Joe Creek Jumpoff Joe Cr. R1 6.2 0  0 26.1 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R2 1.8 0  0 24.6 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R3 7.5 5  1 22.8 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R4 3.8 99  26 20.7 
12 Jumpoff Joe Creek Jumpoff Joe Cr. R5 1.1 199  175 19.8 

12.01 Jumpoff Joe Creek Brockman Gl. 3.5 B    
12.02 Jumpoff Joe Creek Avery Gl. 1.8 B    
12.03 Jumpoff Joe Creek Laundry Cr. 2.7 C    
12.04 Jumpoff Joe Creek Swanson Cr. 1.3 13 10 20.2 
12.05 Jumpoff Joe Creek Ewe Cr. Reach 1 1.5 C    
12.05 Jumpoff Joe Creek Ewe Cr. Reach 2 1.6 43 26 19.6 
12.05 Jumpoff Joe Creek Ewe Cr. Reach 3 2.5 185 73 18.8 
12.05 Jumpoff Joe Creek Unnamed Ewe Cr Trib 2.2 B    
12.05 Jumpoff Joe Creek Unnamed Ewe Cr Trib 1.8 B    
12.06 Jumpoff Joe Creek Lower Quartz Cr. (below Bummer) 4.1 C    
12.06 Jumpoff Joe Creek Upper Quartz Cr. (above Bummer) 9.4 1,169 125 17.0 
12.06 Jumpoff Joe Creek Lozier Cr. 1.4 E    

12.06A Jumpoff Joe Creek Lower Bummer Cr. (below Tunnel) 2.3 1,293 567 18.3 
12.06A Jumpoff Joe Creek Tunnel Cr. 3.3 413 125 17.3 

12.06A Jumpoff Joe Creek Middle Bummer Cr. (Tunnel to T2) 2.2 1,236 567 17.5 

 

 38
3/7/2011 Public Notice - Additional Team Documents 000583



Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

12.06A Jumpoff Joe Creek Upper Bummer Cr. (above T2) 4.4 C     
12.06A Jumpoff Joe Creek Unnamed Bummer Trib 1.6 B    
12.07 Jumpoff Joe Creek Louse Cr. R1 (below Soldier) 8.3 1 0 24.6 
12.07 Jumpoff Joe Creek Louse Cr. R2 Soldier - NF 8.4 71 9 21.4 
12.07 Jumpoff Joe Creek Louse Cr. R3 (above NF) 1.5 40 27 19.6 
12.07 Jumpoff Joe Creek Unnamed LC trib 1 2.0 B    
12.07 Jumpoff Joe Creek Unnamed LC trib 2 2.3 B    
12.07 Jumpoff Joe Creek Soldier Cr. 2.2 C    
12.07 Jumpoff Joe Creek Unnamed LC trib 3 2.1 B    
12.07 Jumpoff Joe Creek Unnamed LC trib 4 1.0 B    
12.07 Jumpoff Joe Creek NF Louse Cr. 1.3 35 27 19.6 

12.07A Jumpoff Joe Creek Lower Harris Cr. (below T2) 3.6 C    
12.07A Jumpoff Joe Creek Upper Harris Cr. (above T2( 3.2 236 73 18.8 
12.07A Jumpoff Joe Creek Unnamed HC Trib 1 1.1 B    
12.07A Jumpoff Joe Creek Unnamed HC Trib 2 6.3 B    
12.07A Jumpoff Joe Creek Unnamed HC Trib 3 1.2 B    
12.08 Jumpoff Joe Creek Unnamed JJ Trib 3.9 B    
12.09 Jumpoff Joe Creek Bannister Cr. 11.0 C    
12.10 Jumpoff Joe Creek Schoolhouse Cr. 2.6 C    
12.11 Jumpoff Joe Creek Unnamed JJ Trib 1.0 B    

13  Rogue Mainstem Little Pickett Cr. 2.7 188 70 19.1 
14 Pickett Cr. Pickett Cr. R1 2.1 573   271 19.2
14 Pickett Cr. Pickett Cr. R2 2.6 1,828  710 18.3 
14 Pickett Cr. Pickett Cr. R3 2.9 2,115 722 17.3 
14 Pickett Cr. Panther Gl 1.3 B, D    
15 Rogue Mainstem Unnamed Rogue trib 1.9 B    
16 Rogue Mainstem Unnamed Rogue trib 1.1 B    
17 Rogue Mainstem Unnamed Rogue trib 1.8 B    
18 Rogue Mainstem Shan Creek 8.5 1,971 231 18.9 

19.01 Limpy Creek Lower Limpy/Dutcher 0.2 C    
19.01 Limpy Creek Limpy Cr. 4.7 1,542 329 18.6 
19.01 Limpy Creek Slate Cr. 2.3 245 107 18.7 

19 Limpy Creek Dutcher Cr. R1 Limpy-Blue 2.7 C    
19 Limpy Creek Dutcher Cr. R2 1.6 274 168 17.8 

19 Limpy Creek Dutcher Cr. R3 above trib near Forest boundary 1.0 159 167 16.9 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

19 Limpy Creek Blue Gl. 2.2 B     
20 Madams Creek Madams Cr. 2.5 49 19 20.0 
20 Madams Creek Madams Cr. Above dam 3.1 F    
21 Rogue Mainstem Unnamed Rogue trib 1.8 B    
22 Rogue Mainstem Pass Cr. 6.2 318 51 19.3 
23 Rogue Mainstem Not on 1:24000 map 1.8 B    
24 Rogue Mainstem Not on 1:24000 map 1.7 B    
25 Rogue Mainstem Vannoy Cr. 11.2 1,882 167 16.5 
26 Rogue Mainstem Unnamed Rogue trib 1.3 B    
27 Rogue Mainstem Sand Cr. 6.6 1,098 168 17.4 
28 Rogue Mainstem Not on 1:24000 map 1.5 B    
29 Rogue Mainstem Lathrop Cr. 6.6 1,098 167 17.4 
30 Rogue Mainstem Not on 1:24000 map 2.5 B    
31 Rogue Mainstem Not on 1:24000 map 0.0 B    
32 Rogue Mainstem Not on 1:24000 map 1.7 B    
33 Allen Cr. Allen Cr. R1 1.9 1,337 719 18.3 
33 Allen Cr. Allen Cr. R2 0.5 347  718 17.8 
33 Allen Cr. Allen Cr. R3 2.9 2,105 719 17.2 
33 Allen Cr. Unnamed Allen Cr. Trib 1 2.1 B    
33 Allen Cr. Unnamed Allen Cr. Trib 2 1.1 B    
34 Gilbert Creek Gilbert Cr. R1 2.1 1,375 644 18.2 
34 Gilbert Creek Gilbert Cr. R2 0.6 413  644 17.7 
34 Gilbert Creek Gilbert Cr. R3 3.5 594 168 16.9 
34 Gilbert Creek Blue Gl. 2.2 B    
34 Gilbert Creek Unnamed Gilbert Trib 1 1.5 B, E    
34 Gilbert Creek Unnamed Gilbert Trib 2 1.3 B    
35 Rogue Mainstem Not on 1:24000 map 2.4 B    
36 Rogue Mainstem Not on 1:24000 map 3.2 B    
37 Rogue Mainstem Not on 1:24000 map 1.6 B    
38 Rogue Mainstem Fruitdale Cr. R1 1.8 758 425 18.3 
38 Rogue Mainstem Fruitdale Cr. R2 3.4 C    
38 Rogue Mainstem Unnamed Fruitdale trib 1.6 B    
39 Rogue Mainstem Jones Cr. 2.2 938 425 18.2 
39 Rogue Mainstem WF Jones Cr. 3.0 C    

39 Rogue Mainstem EF Jones Cr. 2.9 484 167 17.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

39 Rogue Mainstem EF Jones Cr. 2.9 484 167 17.2 
40 Rogue Mainstem Savage Cr. Reach 1 2.2 C    
40  Rogue Mainstem Savage Cr. Reach 2 2.8 1,184 425 18.1 
40 Rogue Mainstem Savage Cr. Reach 3 1.3 E    
41  Rogue Mainstem Little Savage Cr. 1.6 261 168 18.3 
A1 Applegate River Mains Unnamed Applegate trib 2.2 B    
A2 Slate Creek Slate Cr. R1 2.5 2   1 22.8
A2 Slate Creek Slate Cr. R2 6.2 13  2 22.9 
A2 Slate Creek Slate Cr. R3 4.0 8   2 22.7
A2 Slate Creek Slate Cr. R4 3.8 146   39 20.4
A2 Slate Creek Slate Cr. R5 6.0 321 53 19.9 

A2.01 Slate Creek Minnie Cr. 1.9 4 2 21.4 
A2.02 Slate Creek Unnamed Slate Cr. Trib 1.6 B    
A2.03 Slate Creek Round Prairie Cr. 3.7 C    
A2.03 Slate Creek SF Round Prairie Cr. 2.6 21 8 20.6 
A2.04 Slate Creek Elliott Cr. R1 1.7 C    
A2.04 Slate Creek Elliott Cr. R2 0.7 55 75 19.7 
A2.04 Slate Creek Elliott Cr. R3 1.5 89 58 19.2 
A2.04 Slate Creek Grantham Gl. 1.7 B    
A2.05 Slate Creek Squaw Gl. 1.1 B    
A2.06 Slate Creek Newt Gl. 2.7 B    
A2.07 Slate Creek Waters Cr. R1 2.3 62 26 20.7 
A2.07 Slate Creek Waters Cr. R2 0.8 55 67 20.0 
A2.07 Slate Creek Waters Cr. R3 1.2 133 115 19.7 
A2.07 Slate Creek Waters Cr. R4 0.8 D    
A2.07 Slate Creek Unnamed  Waters Trib 1.5 B    
A2.07 Slate Creek Salt Cr. 2.0 C    
A2.07 Slate Creek Bear Cr. R1 1.5 28 19 19.9 
A2.07 Slate Creek Unnamed  Waters Trib 2.0 B    
A2.08 Slate Creek Welter Cr. 1.2 187 153 18.2 
A2.09 Slate Creek Butcherknife Cr. R1 2.0 C    
A2.09 Slate Creek Butcherknife Cr. R2 2.2 329 153 17.1 
A2.09 Slate Creek Knight Cr. 1.7 253 152 17.8 
A2.09 Slate Creek Love Cr. 1.8 271 152 17.7 

A2.10 Slate Creek Unnamed Slate Cr. Trib 1.4 B     
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A2.11 Slate Creek Ramsey Cr. R1 1.7 643 379 17.1 
A2.11 Slate Creek Ramsey Cr. R2 1.8 E    
A2.11 Slate Creek Unnamed Ramsey Trib R1 0.7 B    
A2.11 Slate Creek Unnamed Ramsey Trib R2 0.5 B, D    
A2.11 Slate Creek Unnamed Ramsey Trib R3 0.5 B, E    
A2.12 Slate Creek Unnamed Slate Cr. Trib 1.2 B    

A3 Applegate River Mains Baum Slough 5.4 904 168 17.6 
A4 Cheney Creek Cheney Cr. R1 2.6 C    
A4 Cheney Creek Cheney Cr. R2 2.6 C    
A4 Cheney Creek Cheney Cr. R3 1.5 731 476 16.3 
A4 Cheney Creek Cheney Cr. R4 3.4 568 167 15.3 

A4.01 Cheney Creek L. Cheney Cr. 3.0 510 167 17.0 
A4.02 Cheney Creek Unnamed Cheney Cr. Trib 3.2 B    

A5 Applegate River Mains Not on 1:24000 map 1.4 B    
A6 Bull Creek Bull Cr. R1 0.5 C    
A6 Bull Creek Bull Cr. R2 3.4 C    
A6 Bull Creek Unnamed Bull Cr. Trib 0.2 B, E    
A7 Applegate River Mains Unnamed Applegate trib 1.6 B    
A8 Jackson Creek Jackson Cr. R1 1.5 550 376 18.3 
A8 Jackson Creek Jackson Cr. R2 2.0 E    
A9 Applegate River Mains Unnamed Applegate trib 1.6 B    

A10 Applegate River Mains Unnamed Applegate trib 2.9 B    
A11 Applegate River Mains Unnamed Applegate trib 2.2 B    
A12 Applegate River Mains Iron Cr. 1.9 D, E    
A13 Applegate River Mains Onion Cr. 3.5 175 50 19.3 
A14 Murphy Creek Murphy Cr. R1 1.1 C    
A14 Murphy Creek Murphy Cr. R2 0.7 C    
A14 Murphy Creek Murphy Cr. R3 2.0 C    
A14 Murphy Creek Murphy Cr. R4 2.3 1,052 463 18.6 
A14 Murphy Creek Murphy Cr. R5 0.4 305 693 18.2 
A14 Murphy Creek Murphy Cr. R6 5.2 3,017 582 17.2 
A15 Applegate River Mains Unnamed Applegate trib 1.2 B    
A16 Applegate River Mains Grays Cr. 3.6 C    
A17 Applegate River Mains Wildcat Gl. 4.2 B    

A18 Oscar Cr. Lower Oscar Cr. 0.4 C     
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A18 Oscar Cr. Oscar Cr. R1 0.5 51 97 18.5 
A18 Oscar Cr. Oscar Cr. R2 0.3 D, E    
A18 Oscar Cr. Upper Oscar Cr. 1.2 E    
A19 Applegate River Mains Unnamed Applegate trib 1.8 B    
A20 Applegate River Mains Unnamed Applegate trib 1.4 B    
A21 Applegate River Mains Unnamed Applegate trib 1.5 B    
A22 Applegate River Mains Miller Cr. 4.0 677 168 17.8 
A23 Caris Creek Caris Cr. R1 1.6 C    
A23 Caris Creek Caris Cr. R2 2.1 40 19 17.6 
A23 Caris Creek Caris Cr. R3 0.6 12 20 17.1 
A23 Caris Creek Caris Cr. R4 0.9 18 19 16.8 
A23 Caris Creek Rocky Cr. R1 1.3 7 6 17.8 
A23 Caris Creek Rocky Cr. R2 0.6 3 5 17.4 
A23 Caris Creek Rocky Cr. R3 0.7 E    
A23 Caris Creek Taylor Gl. 1.6 B, E    
A23 Caris Creek Miner Creek 1.5 19 12 17.2 
A24 Applegate River Mains Water Gap Cr. 3.3 546 167 18.0 
A25 Applegate River Mains Not on 1:24000 map 1.2 B    
A26 Williams Creek Williams Cr. R1 3.8 3 1 22.9 
A26 Williams Creek Williams Cr. R2 6.4 89 14 20.9 
A26 Williams Creek Williams Cr. R3 2.0 31 15 20.7 

A26.01 Williams Creek New Berryman Ditch 3.3 B    
A26.02 Williams Creek Pennington Cr. 3.4 C    
A26.03 Williams Creek Whiskey Gl. 3.2 B    
A26.04 Williams Creek Powell Cr. R1 2.3 C    
A26.04 Williams Creek Powell Cr. R2 3.8 C    
A26.04 Williams Creek Powell Cr. R3 1.2 374 321 15.7 
A26.05 Williams Creek Powell Cr. R4 2.1 D, E    
A26.04 Williams Creek Meeting Camp Cr. 2.4 26 11 20.2 
A26.05 Williams Creek Brushy Gl. 1.4 B    
A26.06 Williams Creek Unnamed Williams Cr. Trib 1.2 B    
A26.07 Williams Creek Horsehead Cr. 3.5 405 115 17.3 
A26.08 Williams Creek Bamboo Gl. 2.0 B    
A26.09 Williams Creek Butcher Cr. 3.4 638 185 17.3 

A26.10 Williams Creek Banning Cr. R1 2.6 480 185 17.5 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A26.11 Williams Creek Banning Cr. R2 0.5 86 185 16.9 
A26.12 Williams Creek Banning Cr. R3 0.7 E    
A26.11 Williams Creek Not on 1:24000 map 2.6 B    
A26.12 Williams Creek Unnamed Williams Cr. Trib 1.6 B, E    
A26.13 Williams Creek Cherry Gl. 1.7 B, E    
A26.14 Williams Creek WF Williams Cr. R1 3.0 14 5 22.1 
A26.14 Williams Creek WF Williams Cr. R2 2.3 55 24 20.3 
A26.14 Williams Creek WF Williams Cr. R3 1.1 187 167 18.8 
A26.14 Williams Creek WF Williams Cr. R4 1.7 682 407 18.2 

A26.14G Williams Creek WF Williams Cr. R5 0.6 195 312 17.8 
A26.14G Williams Creek WF Williams Cr. R6 1.6 D, E    
A26.14A Williams Creek China Cr. 1.9 354 185 16.4 
A26.14B Williams Creek Unnamed Williams Cr. Trib 2.9 B    
A26.14C Williams Creek Munger Cr. R1 3.4 1,685 496 17.3 
A26.14C Williams Creek Munger Cr. R2 1.9 852 441 16.3 
A26.14C Williams Creek Munger Cr. R3 1.5 622 421 15.6 
A26.14C Williams Creek NF Munger Cr. 0.7 E    
A26.14C Williams Creek Munger Cr. Trib 1.3 B    
A26.14D Williams Creek Unnamed Williams Cr. Trib 1.5 B    
A26.14E Williams Creek Goodwin Cr. 1.8 337 185 16.4 
A26.14F Williams Creek Lone Cr. 1.2 E    
A26.14H Williams Creek RH WF Williams Cr. R1 1.6 894 546 16.1 
A26.14H Williams Creek RH WF Williams Cr. R2 0.7 E    
A26.14H Williams Creek Bill Cr. 1.2 401 345 16.1 
A26.15 Williams Creek EF Williams Cr. R1 1.2 82 66 20.6 
A26.15 Williams Creek EF Williams Cr. R2 1.7 118 70 20.0 
A26.15 Williams Creek EF Williams Cr. R3 1.2 594 500 18.5 
A26.15 Williams Creek EF Williams Cr. R4 1.3 833 642 17.3 
A26.15 Williams Creek EF Williams Cr. R5 2.6 836 328 16.7 

A26.15A Williams Creek Panther Gl. R1 1.6 52 33 18.6 
A26.15A Williams Creek Panther Gl. R2 0.5 24 44 18.2 
A26.15A Williams Creek Panther Gl. R3 0.4 E    
A26.15B Williams Creek Clapboard Gl. 4.4 B    
A26.15C Williams Creek Rock Cr. 2.4 905 376 18.4 

A27 Slagle Creek Lower Slagle Cr. 2.1 46 22 20.6 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A27 Slagle Creek Wooldridge Gl. 2.8 B     
A27 Slagle Creek Slagle Cr, R1 1.9 55 29 19.8 
A27 Slagle Creek Slagle Cr, R2 1.3 45 34 19.2 
A28 Applegate River Mains Ferris Gl. 3.2 B    
A29 Humbug Creek Humbug Cr. R1 0.2 C    
A29 Humbug Creek Humbug Cr. R2 0.4 C    
A29 Humbug Creek Humbug Cr. R3 0.9 4 4 21.2 
A29 Humbug Creek Humbug Cr. R4 1.2 11 9 20.8 
A29 Humbug Creek Humbug Cr. R5 0.7 C    
A29 Humbug Creek Humbug Cr. R6 0.6 8 13 20.2 
A30 Thompson Creek Thompson Cr. R1 0.9 C    
A30 Thompson Creek Thompson Cr. R2 0.6 C    
A30 Thompson Creek Thompson Cr. R3 0.6 1 2 21.5 
A30 Thompson Creek Thompson Cr. R4 0.9 9 11 21.2 
A30 Thompson Creek Thompson Cr. R5 0.8 13 17 20.9 
A30 Thompson Creek Thompson Cr. R6 1.3 41 32 20.5 
A30 Thompson Creek Thompson Cr. R7 0.6 36 61 20.1 
A30 Thompson Creek Thompson Cr. R8 0.4 29 71 19.9 
A30 Thompson Creek Thompson Cr. R9 7.7 4,043 523 18.4 

A30.01 Thompson Creek Tallowbox Cr. 1.0 159 154 19.2 
A30.02 Thompson Creek Jamison Cr. 1.1 183 168 17.1 
A30.03 Thompson Creek Nine Mile Cr. 4.0 1,911 478 14.6 
A30.03 Thompson Creek Unnamed Nine Mile Trib 1.5 B, D    

A31 Applegate River Mains Chapman Cr. 1.1 297 272 14.9 
A32 Applegate River Mains Long Gl. 2.2 B    
A33 Applegate River Mains China Gl. 3.2 B    
A34 Forest Creek Forest Cr. R1 2.5 C    
A34 Forest Creek Forest Cr. R2 0.5 C    
A34 Forest Creek Forest Cr. R3 2.1 C    
A34 Forest Creek Forest Cr. R4 3.4 4,491 1,326 14.8 
A34 Forest Creek Forest Cr. R5 0.5 81 169 14.7 
A34 Forest Creek Forest Cr. R6 0.4 74 170 14.6 
A34 Forest Creek Forest Cr. R7 2.0 334 170 14.6 
A34 Forest Creek Forest Cr. R8 1.3 103 80 14.5 

A34 Forest Creek Forest Cr. R9 1.5 229 157 14.2 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A34.01 Forest Creek Rock Gl. 1.5 B, E     
A34.02 Forest Creek Bishop Cr. R1 0.7 C    
A34.02 Forest Creek Bishop Cr. R2 1.4 C    
A34.02 Forest Creek Bishop Cr. R3 2.3 328 144 13.6 
A34.03 Forest Creek Poormans Cr. R1 0.6 C    
A34.03 Forest Creek Poormans Cr. R2 1.1 C    
A34.03 Forest Creek Poormans Cr. R3 2.7 C    
A34.03 Forest Creek Poormans Cr. R4 1.1 C    
A34.03 Forest Creek Poormans Cr. R5 2.1 C    
A34.03 Forest Creek Poormans Cr. R6 1.1 75 70 13.0 
A34.03 Forest Creek Poormans Cr. R7 0.5 20 38 13.0 
A34.03 Forest Creek Poormans Cr. R8 1.2 E    

A34.03A Forest Creek Poorman Cr. Trib R1 0.6 B    
A34.03A Forest Creek Poorman Cr. Trib R2 1.4 B    
A34.03A Forest Creek Poorman Cr. Trib R3 0.3 B, E    
A34.03B Forest Creek Unnamed PC trib 1.1 B, E    
A34.03C Forest Creek Unnamed PC trib 0.9 309 327 13.0 
A34.03C Forest Creek Unnamed PC trib 2.3 B    
A34.04 Forest Creek RF Forest Cr. R1 0.7 27 40 14.5 
A34.04 Forest Creek RF Forest Cr. R2 2.0 340 172 14.0 
A34.04 Forest Creek RF Forest Cr. R3 0.1 E    
A34.05 Forest Creek Oregon Belle Cr. 0.9 173 191 14.3 

A35 Little Applegate River L. Applegate R. R1 2.9 0 0 24.9 
A35 Little Applegate River L. Applegate R. R2 7.9 10 1 22.9 
A35 Little Applegate River L. Applegate R. R3 2.4 23 10 21.3 
A35 Little Applegate River L. Applegate R. R4 8.9 344 39 20.4 
A35 Little Applegate River L. Applegate R. R5 1.3 230 173 19.7 
A35 Little Applegate River L. Applegate R. R6 5.8 1,342 233 19.1 
A35 Little Applegate River L. Applegate R. R7 3.7 1,462 392 18.0 

A35.01 Little Applegate River Unnamed L. Applegate Trib 1.6 B, E    
A35.02 Little Applegate River Sterling Cr. R1 0.5 15 32 20.4 
A35.02 Little Applegate River Sterling Cr. R2 0.8 19 24 20.2 
A35.02 Little Applegate River Sterling Cr. R3 2.7 182 67 19.5 
A35.02 Little Applegate River Sterling Cr. R4 1.3 284 223 17.0 
A35.02 Little Applegate River Sterling Cr. R5 3.0 696 234 14.4 
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Table 6.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

A35.02 Little Applegate River Sterling Cr. R6 2.1 4,366 2,119 13.4 
A35.02 Little Applegate River Sterling Cr. R7 0.2 2 8 13.0 
A35.02 Little Applegate River Sterling Cr. R8 1.0 E    
A35.02 Little Applegate River Unnamed Sterling Trib 1 1.6 B    
A35.02 Little Applegate River Unnamed Sterling Trib 2 1.0 B, E    
A35.02 Little Applegate River Sterling Ditch 0.7 B, E    
A35.03 Little Applegate River Grouse Cr. R1 0.4 3 8 21.0 
A35.03 Little Applegate River Grouse Cr. R2 0.2 2 8 21.0 
A35.03 Little Applegate River Grouse Cr. R3 1.3 12 10 20.7 
A35.03 Little Applegate River Grouse Cr. R4 0.6 E    
A35.04 Little Applegate River Yale Cr. R1 2.6 755 287 19.0 
A35.04 Little Applegate River Yale Cr. R2 3.1 767 246 17.9 
A35.04 Little Applegate River Yale Cr. R3 3.5 1,104 315 16.4 
A35.04 Little Applegate River Waters Gl. 2.4 B    

A35.04A Little Applegate River Quartz Cr R1 0.5 157 326 16.2 
A35.04A Little Applegate River Quartz Cr R2 1.1 366 333 15.9 
A35.04B Little Applegate River Dog Fork 0.4 D, E    
A35.05 Little Applegate River Lick Gl. 2.1 B    

A36 Star Gulch Star Gl. R1 1.1 C    
A36 Star Gulch Star Gl. R1 2.5 223 90 19.8 
A36 Star Gulch Star Gl. R2 1.9 118 63 19.9 
A36 Star Gulch Star Gl. R3 4.6 1,004 219 18.6 
A36 Star Gulch Star Gl. R4 0.4 E    
A36 Star Gulch Unnamed Star Gl. Trib 0.9 B    

A36.01 Star Gulch Lightning Gl. 1.2 B, D, E    
A36.02 Star Gulch Ladybug Gl. 1.1 128 117 16.5 
A36.03 Star Gulch Alexander Gl. 0.6 B, D, E    

A37 Applegate River Mains Beaver Cr. Reach 1 8.3 0 0 25.0 
A38 Applegate River Mains Palmer Cr. Reach 1 1.0 C    
A38 Applegate River Mains Palmer Cr. Reach 2 5.2 2,227 425 18.2 
A39 Applegate River Mains Kinney Cr. 3.1 1 0 22.5 

A40 Applegate River Mains Mule Cr. 1.4 1 1 22.8 
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Figure 14.  Estimated MWAT by reach for the Middle Rogue & Applegate Independent Population.  Stream numbers correspond to 
subbasin codes in Table 6. 
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 49

 
Figure 15.  Estimated smolt capacity per km by reach for the Upper Rogue Independent 
Population.  Stream numbers correspond to subbasin codes in Table 7. 
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Table 7.  Estimated smolt capacity for the streams of the Upper Rogue Independent Population.  Values in bold are based on data from 
that reach.  Reaches without values were assumed to not be habitat for one of the reasons described in the Methods and given the 
corresponding code (B = unnamed, gulch, not on map; C = dry or intermittent; D = surveyed gradient >7%; E = IP<0.25; F = above 
barrier; G = large mainstem; or T = NOAA 21.5º C temperature mask). 

Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1 Evans Creek Evans Cr. Below Pleasant Cr. 14.0 1 0 24.2 
1 Evans Creek Evans Pleasant Cr.-WF 19.5 1 0 24.2 

1.01 Evans Creek Magerle Gl.  5.4 B, C    
1.02 Evans Creek not on 1:24K map 1.7 B    
1.03 Evans Creek Fielder Creek  2.1 510 241 17.7 
2.03 Evans Creek LF Fielder Cr. R1 1.9 D    
1.03 Evans Creek LF Fielder Cr. R2 0.3 E    
1.03 Evans Creek RF Fielder Cr. R1 0.6 D, E    
1.03 Evans Creek RF Fielder Cr. R2 0.2 E    
1.04 Evans Creek not on 1:24K map 1.6 B    
1.05 Evans Creek Trimble Cr. 4.6 C    
1.06 Evans Creek Bear Br. 4.3 944 220 17.3 
1.10 Evans Creek Red Ditch 1.6 350 220 17.8 
1.13 Evans Creek Unnamed on 1:24K map 1.4 B    
1.14 Evans Creek Pleasant Cr. R1 11.8 0 0 27.1 

1.14A Evans Creek Queen Br. 2.1 732 354 17.7 
1.14A Evans Creek Queen Br. 0.3 F    
1.14A Evans Creek NF Queens Br. 1.2 E, F    
1.14A Evans Creek Browns Gl. (trib to QB) 3.5 B    
1.14A Evans Creek SF Queens Br. 1.2 D    
1.14D Evans Creek Unnamed on 1:24K map 1.0 B    
1.14F Evans Creek Ditch Cr. 2.9 1,043 365 17.6 
1.14F Evans Creek Ditch Cr. 1.2 443 366 16.8 
1.14F Evans Creek Dixie Gl. 2.2 B    
1.14G Evans Creek Unnamed on 1:24K map 1.2 B, E    
1.14I Evans Creek Brushy Gl. 1.3 B, E    
1.14L Evans Creek Unnamed on 1:24K map 1.2 B    
1.14N Evans Creek Unnamed on 1:24K map 1.8 B    
1.14O Evans Creek Fry Gl 2.1 B    
1.17 Evans Creek Unnamed on 1:24K map 1.8 B    
1.19 Evans Creek Greens Gl. 1.4 B    
1.20 Evans Creek Sykes Cr. R1 1.3 C    
1.20 Evans Creek Sykes Cr. R2 4.9 864 176 18.9 
1.20 Evans Creek Sykes Cr. R3 1.8 394 221 17.6 

1.20 Evans Creek Sykes Cr. R4 1.2 E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1.21 Evans Creek Murphy Gl. 1.2 B     
1.22 Evans Creek May Cr. R1 1.6 44 28 20.0 
1.22 Evans Creek May Cr. R2 1.4 71 53 19.4 
1.22 Evans Creek May Cr. R3 0.9 90 103 19.0 
1.24 Evans Creek Taylor Gl. 1.1 B    

1.24.5 Evans Creek Ramsey Canyon Cr. 0.4 10 25 20.2 
1.24.5 Evans Creek Ramsey Canyon Cr. 0.5 D    
1.25 Evans Creek WF Evans R1 3.5 1 0 23.5 
1.25 Evans Creek WF Evans R2 2.0 1 1 22.5 
1.25 Evans Creek WF Evans R3 2.6 10 4 21.6 
1.25 Evans Creek WF Evans R4 2.7 33 12 20.6 
1.25 Evans Creek WF Evans R5 2.7 379 138 19.6 
1.25 Evans Creek WF Evans R6 3.2 4,870 1,529 18.5 
1.25 Evans Creek WF Evans R7 4.5 6,551 1,461 17.0 
1.25 Evans Creek WF Evans R8 2.1 2,361 1,112 15.7 
1.25 Evans Creek WF Evans R9 2.9 2,463 863 14.8 
1.25 Evans Creek WF Evans R10 2.8 D    

1.25A Evans Creek Unnamed trib (Bear Wallow?) 1.0 E    
1.25B Evans Creek Salt Cr. R1 0.6 1 2 22.4 
1.25B Evans Creek Salt Cr. R2 0.3 0 0 22.3 
1.25B Evans Creek RF Salt Cr. R1 1.0 1 1 22.0 
1.25B Evans Creek RF Salt Cr. R2 0.8 D    
1.25C Evans Creek Rock Cr. R1 1.5 4 3 22.5 
1.25C Evans Creek Rock Cr. R2 3.2 19 6 21.6 
1.25C Evans Creek Rock Cr. R3 1.4 39 28 20.7 
1.25C Evans Creek Rock Cr. R4 0.9 38 43 20.3 
1.25C Evans Creek Rock Cr. R5 2.8 257 91 19.6 
1.25C Evans Creek Rock Cr. R6 0.9 57 64 18.9 
1.25C Evans Creek RF Rock Cr. 0.3 D    
1.25C Evans Creek Rock Cr. R7 0.6 E    
1.25C Evans Creek Cold Cr. R1 0.8 22 27 20.5 
1.25C Evans Creek Cold Cr. R2 1.8 115 65 20.1 
1.25C Evans Creek Cold Cr. R3 1.2 100 84 19.5 
1.25C Evans Creek Cold Cr. R4 0.4 E    

1.25D Evans Creek Sand Cr. R1 0.5 7 14 20.6 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1.25D Evans Creek Sand Cr. R2 1.0 20 21 20.3 
1.25D Evans Creek Sand Cr. R3 2.1 27 13 19.7 
1.25D Evans Creek Sand Cr. R4 0.3 E    
1.25E Evans Creek WF Evans Cr. Trib R1 1.0 12 13 20.5 
1.25E Evans Creek WF Evans Cr. Trib R2 1.1 B, E    
1.25F Evans Creek WF Evans Cr. Trib R1 0.8 4 5 20.6 
1.25F Evans Creek WF Evans Cr. Trib R2 1.9 32 17 20.1 
1.25G Evans Creek Swamp Cr. R1 2.2 667 304 17.9 
1.25G Evans Creek Swamp Cr. R2 0.8 E    

1.25G1 Evans Creek Sam Cr. R1 0.3 13 40 18.2 
1.25G1 Evans Creek Sam Cr. R2 0.5 E    
1.25H Evans Creek Unnamed on 1:24K map 1.3 B, E    
1.25I Evans Creek Cedar Cr. R1 0.5 305 646 18.2 
1.25I Evans Creek Cedar Cr. R2 0.7 167 240 18.0 
1.25I Evans Creek Cedar Cr. R3 0.5 172 342 17.8 
1.25I Evans Creek Cedar Cr. R4 0.3 D, E    
1.25I Evans Creek Cedar Cr. R5 0.3 E    
1.25I Evans Creek LF Cedar Cr. R1 0.5 264 500 17.8 
1.25I Evans Creek LF Cedar Cr. R2 0.4 190 500 17.6 
1.25I Evans Creek LF Cedar Cr. R3 0.3 E    
1.25J Evans Creek Slickrock Cr. R1 0.7 E    
1.25J Evans Creek Slickrock Cr. R2 0.3 D, E    
1.26 Evans Creek Upper Evans Cr. R1 above WF 4.3 1 0 24.6 
1.26 Evans Creek Upper Evans Cr. R2 1.6 1 1 23.5 
1.26 Evans Creek Upper Evans Cr. R3 9.9 161 16 21.3 
1.26 Evans Creek Upper Evans Cr. R4 3.2 410 128 18.9 
1.26 Evans Creek Upper Evans Cr. R5 3.3 1,321 398 17.6 
1.26 Evans Creek Upper Evans Cr. R6 4.2 1,325 314 16.2 
1.26 Evans Creek Upper Evans Cr. R7 0.3 E    

1.26A Evans Creek Unnamed on 1:24K map 1.5 B    
1.26B Evans Creek Unnamed on 1:24K map 11.0 B    
1.26C Evans Creek Unnamed on 1:24K map 2.4 B    
1.26D Evans Creek Morrison Cr. R1 1.5 C    
1.26D Evans Creek Morrison Cr. R2 2.2 1,123 509 18.8 

1.26D Evans Creek Morrison Cr. R3 1.9 1,915 1,028 18.0 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

1.26D Evans Creek Morrison Cr. R4 2.5 588 231 17.2 
1.26D Evans Creek Morrison Cr. R5 1.5 E    
1.26E Evans Creek Canon Cr. 2.3 153 67 19.4 
1.26F Evans Creek Chapman Cr. R1 1.5 80 53 19.5 
1.26F Evans Creek Chapman Cr. R2 1.7 210 122 18.9 
1.26G Evans Creek Coal Cr. 2.4 169 69 19.3 
1.26H Evans Creek Wolf Cr. 1.4 E    

2 Mainstem Rogue Ward Cr. 8.7 C    
4 Mainstem Rogue Birdseye Cr. 6.2 C    
5 Foots Creek Foots Cr. R1 2.1 C    
5 Foots Creek Foots Cr. R2 2.1 C    
5 Foots Creek Foots Cr. R3 1.9 C    
5 Foots Creek Horn Gl. 1.6 B, E    
5 Foots Creek Left Fk. Foots Cr. 1.4 305 215 17.7 
5 Foots Creek Middle Fk. Foots Cr. R1 0.6 244 416 17.9 
5 Foots Creek Middle Fk. Foots Cr. R2 0.6 235 414 17.6 
5 Foots Creek Middle Fk. Foots Cr. R3 1.9 400 215 17.2 

5.01 Foots Creek Right Fk. Foots Cr. 5.3 2,179 415 18.2 
7 Mainstem Rogue Unnamed on 1:24K map 1.8 B    
8 Mainstem Rogue Covig Gl. 1.3 B, E    

12 Sardine Creek Sardine Cr. R1 2.3 C    
12 Sardine Creek Sardine Cr. R2 0.3 C    
12 Sardine Creek Sardine Cr. R3 0.8 145 184 19.1 
12 Sardine Creek Sardine Cr. R4 0.5 164 324 18.9 
12 Sardine Creek Sardine Cr. R5 1.9 F    
12 Sardine Creek LF Sardine Cr. R1 2.7 F    
12 Sardine Creek RF Sardine Cr. R1 2.5 F    
12 Sardine Creek RF Sardine Cr. R2 2.5 F    
12 Sardine Creek MF Sardine Cr. R2 2.1 F    
13 Galls Creek Galls Cr. R1 0.6 C    
13 Galls Creek Galls Cr. R2 3.4 C    
13 Galls Creek Galls Cr. R3 4.0 1,403 350 18.0 
14 Kane Creek Kane Cr. Reach 1 0.9 C    
14 Kane Creek Kane Cr. Reach 2 0.5 C    

14 Kane Creek Kane Cr. Reach 3 3.4 662 194 19.1 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

14 Kane Creek Kane Cr. Reach 4 0.6 5 9 18.3 
14 Kane Creek Kane Cr. Reach 5 2.6 27 10 17.7 
14 Kane Creek Unnamed Kane Cr Trib 2.2 B    
14 Kane Creek Panther Gl 2.4 B    
15 Mainstem Rogue Blackwell Cr. 5.1 365 71 19.3 
16 Mainstem Rogue Faults Cr. 2.2 73 33 19.9 
19 Mainstem Rogue Water Gl. 1.3 B, E    
20 Sams Creek Sams Cr. R1 0.9 C    
20 Sams Creek Sams Cr. R2 0.5 C    
20 Sams Creek Sams Cr. R3 0.5 C    
20 Sams Creek Sams Cr. R4 8.6 C    

20.01 Sams Creek Cardwell Cr. 4.8 C    
20.02 Sams Creek Rock Cr. R1 0.8 C    
20.02 Sams Creek Rock Cr. R2 (Top of Survey - Zana) 1.0 C    
20.02 Sams Creek Rock Cr. R3 (Zana - Cliff 0.5 C    
20.02 Sams Creek Rock Cr. R4 (Above Cliff) 2.9 C    
20.02 Sams Creek Unnamed on 1:24K map 0.0 B, T    
20.02 Sams Creek Unnamed on 1:24K map 0.2 B    

20.02A Sams Creek Zana Cr. Reach 1 (below Peffley) 3.5 C    
20.02A Sams Creek Zana Cr. Reach 2 (above Peffley) 2.3 C    
20.02A Sams Creek Peffley Cr. 1.8 C    
20.02B Sams Creek Cliff Creek 4.4 C    
20.02B Sams Creek Unnamed on 1:24K map 0.6 B    

25 Bear Creek Bear Cr. Reach 1  0.0 T    
25 Bear Creek Bear Cr. Reach 2 2.7 0 0 25.7 
25 Bear Creek Bear Cr. Reach 3 2.6 0 0 25.5 
25 Bear Creek Bear Cr. Reach 4 9.5 1 0 23.8 
25 Bear Creek Bear Cr. Reach 5 8.6 103 12 21.0 
25 Bear Creek Bear Cr. Reach 6 7.2 949 132 18.6 

25.01 Bear Creek Willow Cr Reach 1 below Lane 1.1 1 1 23.1 
25.01 Bear Creek Willow Cr Reach 2 Lane-canyon 0.7 1 1 22.7 
25.01 Bear Creek Willow Cr Reach 3 canyon 0.8 E    
25.01 Bear Creek Lane Cr. 1.5 1 1 22.6 

25.01A Bear Creek Dean Cr. 4.2 4 1 22.5 

25.01A Bear Creek Unnamed on 1:24K map 0.5 B, E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

25.02 Bear Creek Upton Sl. 2.0 1 1 22.9 
26.03 Bear Creek Irrigation Ditch 0.7     
25.03 Bear Creek Griffin Cr. Reach 1 below Daisy 2.1 1 0 22.9 
25.03 Bear Creek Griffin Cr. Reach 2 Daisy-NF 6.2 51 8 21.3 
25.03 Bear Creek Griffin Cr. Reach 3 above NF 7.4 1,668 227 18.7 
26.03 Bear Creek NF Griffin Cr. 4.3 471 109 19.3 
26.03 Bear Creek Murphy Cr. 2.3 E    

25.03A Bear Creek Jackson Cr. Reach 1 Horn-Walker  2.9 9 3 22.0 
25.03A Bear Creek Jackson Cr. Reach 1 Walker-SF  4.2 C    
25.03A Bear Creek Jackson Cr. Reach 1 above SF  1.6 C    
25.03A Bear Creek Horn Cr 2.0 691 348 17.4 
25.03A Bear Creek Unnamed on 1:24K map 2.2 B    
25.03A Bear Creek Walker Cr. 4.0 1,403 347 17.0 
25.03A Bear Creek SF Jackson Cr 2.8 C    
25.03A Bear Creek Miller Gl 2.0 B    
25.03B Bear Creek Daisy Cr. 6.9 49 7 21.2 
25.03B Bear Creek Unnamed on 1:24K map 3.6 B    
25.03B Bear Creek Unnamed on 1:24K map 2.2 B    
25.04 Bear Creek Lone Pine Cr 2.1 0 0 25.2 
25.05 Bear Creek not on 1:24K map 2.2 B    
25.06 Bear Creek Crooked Creek 0.2 0 0 23.3 
25.06 Bear Creek Crooked Creek 7.5 F    

25.06A Bear Creek not on 1:24K map 4.3 B    
25.06B Bear Creek not on 1:24K map 2.7 B    
25.07 Bear Creek Lazy Cr 1.6 0 0 25.3 
25.07 Bear Creek Lazy Cr 5.5 F    
25.08 Bear Creek Larson Cr. Reach 1 2.4 0 0 26.7 
25.08 Bear Creek Larson Cr. Reach 2 1.1 0 0 26.1 
25.08 Bear Creek Larson Cr. Reach 3 4.5 0 0 25.0 
25.08 Bear Creek Larson Cr. Reach 4 0.5 E    
25.08 Bear Creek Larson Cr. Reach 5 0.3 E    
25.08 Bear Creek Unnamed on 1:24K map 2.8 B    
25.08 Bear Creek Unnamed on 1:24K map 6.2 B    
25.09 Bear Creek Gore Cr. 9.3 C    

25.09 Bear Creek not on 1:24K map 1.3 B, E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

25.09 Bear Creek Unnamed on 1:24K map 1.0 B, E     
25.10 Bear Creek Unnamed on 1:24K map 3.5 B    
25.11 Bear Creek Coleman Cr. 7.8 233 30 20.2 
25.11 Bear Creek Unnamed on 1:24K map 1.3 B, E    
25.12 Bear Creek Payne Cr. 4.5 C    
25.12 Bear Creek Unnamed on 1:24K map 1.7 B    
25.13 Bear Creek Anderson Cr. 9.0 526 58 20.0 
25.13 Bear Creek Unnamed on 1:24K map 2.0 B    
25.13 Bear Creek NF Anderson Cr. 2.3 796 347 17.8 
25.13 Bear Creek SF Anderson Cr. 3.2 1,122 347 17.7 
25.14 Bear Creek Kenuchen Cr. 4.6 C    
25.15 Bear Creek Unnamed on 1:24K map 1.3 B    
25.16 Bear Creek Wagner Cr. R1 9.0 84 9 20.4 
25.16 Bear Creek Wagner Cr. R2 1.7 145 87 18.8 
25.16 Bear Creek Yank Gl. 2.7 B    
25.17 Bear Creek Unnamed on 1:24K map 5.5 B    
25.19 Bear Creek Myer Cr. 0.9 C    
25.19 Bear Creek Myer Cr. 4.2 F    
25.20 Bear Creek Butler Cr. 5.9 C    
25.21 Bear Creek Wrights Cr. 2.2 C    
25.23 Bear Creek Ashland Cr. 4.8 3,434 712 16.9 
25.23 Bear Creek Ashland Cr. 3.4 E, F    
25.24 Bear Creek Unnamed on 1:24K map 1.3 E    
25.25 Bear Creek Kitchen Cr. 5.5 C    
25.27 Bear Creek Roca Canyon Cr. 3.5 C    
25.29 Bear Creek Hamilton Cr. 2.2 C, E    
25.30 Bear Creek Neil Cr. Reach 1 (below Tolman) 2.6 2,122 819 16.7 
25.30 Bear Creek Neil Cr. Reach 2 (Tolman- Calyton 1.1 936 819 16.0 
25.30 Bear Creek Neil Cr. Reach 3 0.4 311 818 15.7 
25.30 Bear Creek Neil Cr. Reach 4 0.6 467 819 15.5 
26.30 Bear Creek Neil Cr. Reach 5 3.7 3,002 819 14.7 
25.3A Bear Creek Tolman Cr. 2.4 823 348 15.8 
25.3B Bear Creek Clayton Cr. Reach 1 0.8 140 181 15.6 
25.3B Bear Creek Clayton Cr. Reach 2 0.5 93 180 15.4 

25.3B Bear Creek Clayton Cr. Reach 3 2.3 406 180 14.9 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

25.3B Bear Creek Clayton Cr. Reach 3 2.3 406 180 14.9 
25.3C Bear Creek Unnamed on 1:24K map 1.0 B    
25.32 Bear Creek Walker Cr. Reach 1 (below Cove) 1.1 4 4 22.0 
25.32 Bear Creek Walker Cr. Reach 2 (Cove - Frog) 3.5 38 11 21.1 
25.32 Bear Creek Walker Cr. Reach 3 3.3 E    
25.32 Bear Creek Cove Cr 5.6 110 20 20.7 
25.32 Bear Creek Unnamed Walker trib on 1:24 1.3 B, E    
25.32 Bear Creek Frog Cr 6.7 1,181 176 19.2 
25.39 Bear Creek Emigrant Cr. 5.2 29 6 21.8 
25.39 Bear Creek Emigrant Above reservoir 10.0 F    
25.39 Bear Creek Emigrant Above reservoir 1.8 F    
25.39 Bear Creek Emigrant Above reservoir 3.2 F    
25.39 Bear Creek Emigrant Above reservoir 2.4 F    
25.33 Bear Creek Tributary above reservoir 1.5 E, F    
25.34 Bear Creek Tributary above reservoir 11.8 F    
25.35 Bear Creek Tributary above reservoir 8.3 F    
25.36 Bear Creek Tributary above reservoir 5.7 F    
25.37 Bear Creek Tributary above reservoir 1.7 F    
25.38 Bear Creek Tributary above reservoir 2.0 F    

26 Whetstone Creek Whetstone Cr. 1.6 F    
26.01 Whetstone Creek Whetstone Cr. 1.5 F    

29 Snider Creek Snider Cr. 5.5 0 0 25.3 
29 Snider Creek Unnamed trib on 1:24K map 1.8 B    

29.01 Snider Creek Molby Cr upper reach 2.1 8 4 21.3 
29.02 Snider Creek Unnamed on 1:24K map 0.7 B    
29.03 Snider Creek Unnamed on 1:24K map 0.9 B    
29.04 Snider Creek Unnamed on 1:24K map 6.1 B    

34 Little Butte Creek L Butte Cr. Mainstem 16.0 0 0 26.9 
34.04 Little Butte Creek Antelope Cr. R3 5.0 0 0 25.8 
34.04 Little Butte Creek Antelope Cr. R4 3.2 0 0 26.7 
34.04 Little Butte Creek Antelope Cr. R5 3.0 0 0 27.4 
34.04 Little Butte Creek Antelope Cr. R6 0.4 0 0 27.8 
34.04 Little Butte Creek Antelope Cr. R7 2.1 0 0 28.1 
34.04 Little Butte Creek Antelope Cr. R8 above Rio Cyn 6.7 0 0 25.5 
34.04 Little Butte Creek Antelope Cr. R9 4th order 2.7 109 41 20.0 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

34.04A Little Butte Creek Dry Cr. 1.4 2 1 22.1 
34.04A Little Butte Creek Dry Cr. 17.6 F    
34.04B Little Butte Creek Quarter Branch 0.1 E    
34.04C Little Butte Creek Yankee Cr. 4.0 93 23 20.4 
34.04C Little Butte Creek Yankee Cr. 6.5 F    
34.04 Little Butte Creek Unnamed Antelope trib 1.4 B    
34.04 Little Butte Creek Rio Canyon 2.0 426 215 13.0 
34.04 Little Butte Creek Unnamed Antelope trib 1.1 B    
34.09 Little Butte Creek Nichols Br. 1.1 0 0 23.0 
34.09 Little Butte Creek Nichols Br. LF 2.3 2 1 22.2 
34.09 Little Butte Creek Nichols Br. RF 2.0 2 1 22.3 
34.10 Little Butte Creek Bitterlick Cr. 4.9 0 0 24.6 
34.12 Little Butte Creek Kanutchen Cr. 6.9 0 0 24.2 
34.13 Little Butte Creek not on 1:24K map 1.7 B    
34.14 Little Butte Creek Schoolhouse Cr. 2.0 1 1 22.8 
34.14 Little Butte Creek Schoolhouse Cr. 1.8 0 0 0.0 
34.15 Little Butte Creek Eagle Gl. 2.4 B    
34.16 Little Butte Creek Lick Cr. R1 2.8 5 2 22.6 
34.16 Little Butte Creek Lick Cr. R2 1.6 7 4 21.6 
34.16 Little Butte Creek Lick Cr. R3 0.8 C    
35.16 Little Butte Creek Lick Cr. R4 2.1 C    

34.16A Little Butte Creek Rock Cr. 3.0 11 4 21.3 
34.16B Little Butte Creek Unnamed on 1:24K map 0.6 B, C    
34.16B Little Butte Creek Unnamed on 1:24K map 2.4 B    
34.16C Little Butte Creek Whiskey Cr. 1.4 9 6 21.0 
34.18 Little Butte Creek Unnamed on 1:24K map 1.5 B    
34.19 Little Butte Creek not on 1:24K map 1.4 B    
34.22 Little Butte Creek Unnamed behind pond 2.6 F    
34.24 Little Butte Creek Salt Cr. R1 3.3 7 2 22.5 
34.24 Little Butte Creek Salt Cr. R2 2.0 12 6 21.3 
34.24 Little Butte Creek Salt Cr. R3 2.9 56 20 20.3 
34.24 Little Butte Creek Salt Cr. R4 2.2 155 70 19.1 
34.24 Little Butte Creek Unnamed Salt Cr. Trib 1.8 B    
34.25 Little Butte Creek Unnamed on 1:24K map 2.9 B    

34.26 Little Butte Creek Long Br.  0.6 0 0 25.6 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

34.26 Little Butte Creek Long Br.  7.8 F     
34.28 Little Butte Creek Lake Cr. R1 2.8 0 0 25.1 
34.28 Little Butte Creek Lake Cr. R2 1.5 0 0 24.4 
34.28 Little Butte Creek Randle Cr. 1.6 0 0 24.4 
34.30 Little Butte Creek NF L. Butte Cr. R1 3.5 1 0 23.8 
34.30 Little Butte Creek NF L. Butte Cr. R2 end survey to Gaging sta. 5.5 64 12 21.3 
34.30 Little Butte Creek NF L. Butte Cr. R3 gaging Sta. to lower canyon 6.5 4,375 676 18.2 
34.30 Little Butte Creek NF L. Butte Cr. R4 lower canyon 2.0 1,373 676 16.3 
34.30 Little Butte Creek NF L. Butte Cr. R5 between canyons 2.2 1,480 676 15.4 
34.30 Little Butte Creek NF L. Butte Cr. R6 upper canyon 6.0 4,076 676 13.9 
34.30 Little Butte Creek NF L. Butte Cr. R7 above upper canyon 1.2 785 677 13.0 
34.30 Little Butte Creek Unnamed NF Trib 2.1 B    
34.30 Little Butte Creek Above Fish Lake Dam 10.0 F    

34.30B Little Butte Creek Peck Gl. 2.8 B    
34.30E Little Butte Creek Keno Gl. 2.0 B    
34.30F Little Butte Creek Wassen Canyon 0.8 D    
34.31 Little Butte Creek SF L. Butte Cr. R1 7.7 0 0 25.9 
34.31 Little Butte Creek SF L. Butte Cr. R2 2.3 0 0 25.4 
34.31 Little Butte Creek SF L. Butte Cr. R3 2.1 0 0 24.6 
34.31 Little Butte Creek SF L. Butte Cr. R4 2.0 1 0 23.7 
34.31 Little Butte Creek SF L. Butte Cr. R5 2.7 1 0 23.5 
34.31 Little Butte Creek SF L. Butte Cr. R6 2.2 2 1 23.2 
34.31 Little Butte Creek SF L. Butte Cr. R7 2.2 2 1 23.0 
34.31 Little Butte Creek SF L. Butte Cr. R8 2.6 4 2 22.7 
34.31 Little Butte Creek SF L. Butte Cr. R9 0.9 1 1 22.5 
34.31 Little Butte Creek SF L. Butte Cr. R10 0.8 E    

34.31B Little Butte Creek Unnamed on 1:24K map 1.6 B, E    
34.31C Little Butte Creek Lost Cr. 4.1 1 0 23.4 
34.31D Little Butte Creek Deer Cr. R1 0.3 C    
34.31D Little Butte Creek Deer Cr. R2 0.6 24 38 19.6 
34.31D Little Butte Creek Deer Cr. R3 0.6 70 113 19.3 
34.31E Little Butte Creek Soda Cr. 0.8 19 25 20.3 

37 Constance Creek Constance Cr. Mainstem 4.8 0 0 25.3 
37.01 Constance Creek Unnamed on 1:24K map 1.4 B    

44 Reese Cr. Reese Cr. Mainstem 4.2 0 0 25.4 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

44 Reese Cr. Trib 1 Unnamed on 1:24K map 0.6 B     
44 Reese Cr. Trib 1 Unnamed on 1:24K map 2.6 B, F    
44 Reese Cr. Unnamed on 1:24K map 2.0 B    
44 Reese Cr. Unnamed on 1:24K map 1.1 B    

44.01 Reese Cr. NF Reese Cr. 4.2 1 0 23.6 
44.01 Reese Cr. Unnamed NF trib 1.8 B    
44.02 Reese Cr. SF Reese Cr. 7.5 5 1 22.8 
44.02 Reese Cr. Unnamed SF Trib 1.2 B    
44.02 Reese Cr. Unnamed SF Trib 1.0 B    
44.02 Reese Cr. Unnamed SF Trib 3.9 B    

45 Mainstem Rogue Unnamed on 1:24K map 2.7 B    
46 Mainstem Rogue Dry Cr. 7.4 0 0 24.7 
48 Mainstem Rogue Langel Cr. 3.9 0 0 25.5 
50 Mainstem Rogue Unnamed on 1:24K map 1.1 B    
53 Mainstem Rogue Long Br.  10.5 1 0 24.0 
54 Mainstem Rogue Unnamed on 1:24K map 3.3 B    
55 Mainstem Rogue Unnamed on 1:24K map 1.8 B    
56 Indian Creek Indian Cr. R1 3.1 C    
56 Indian Creek Indian Cr. R2 2.9 C    
56 Indian Creek Indian Cr. R3 8.6 C    
57 Mainstem Rogue Unnamed on 1:24K map 1.0 B    
58 Mainstem Rogue Cricket Cr. 2.3 C    
59 Trail Creek Trail Cr. Mainstem  R1 4.7 0 0 29.0 
59 Trail Creek Trail Cr. Mainstem  R2 4.4 0 0 27.3 
59 Trail Creek Trail Cr. Mainstem  R3 1.4 0 0 26.1 
59 Trail Creek Trail Cr. Mainstem  R4 2.2 0 0 25.4 

59.01 Trail Creek Unnamed on 1:24K map 1.1 B    
59.02 Trail Creek Canyon Cr. R1 0.9 0 0 26.2 
59.02 Trail Creek Canyon Cr. R2 1.9 D    
59.03 Trail Creek WF Trail Cr. R1 4.7 0 0 29.2 
59.03 Trail Creek WF Trail Cr. R2 6.0 0 0 26.8 

59.03A Trail Creek Romine Cr. 3.0 1 0 22.5 
59.03B Trail Creek Walpole Cr. 1.7 0 0 22.7 
59.03C Trail Creek Chicago Cr. 1.0 E    

59.04 Trail Creek Wall Cr. 4.0 12 3 22.2 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

60 Mainstem Rogue Lewis Cr. R1 2.5 0 0 25.8 
60 Mainstem Rogue Lewis Cr. R2 0.8 0 0 25.1 
60 Mainstem Rogue Lewis Cr. R3 0.9 E    
61 Mainstem Rogue Brush Cr. 2.9 C    
62 Mainstem Rogue Bush Cr. 1.4 C, E    
63 Elk Creek Lower Elk Cr. Below WBr 4.7 0 0 28.6 
63 Elk Creek Lower Elk Cr.  WBr - Flat Cr 9.2 0 0 26.4 
63 Elk Creek Lower Elk Cr. Flat - Sugarpine 3.6 0 0 24.5 
63 Elk Creek Lower Elk Cr. Sugarpine-button 3.7 5 1 22.9 
63 Elk Creek Mainstem above Button Cr. R1 0.8 5 6 21.9 
63 Elk Creek Mainstem above Button Cr. R2 0.6 6 10 21.6 
63 Elk Creek Mainstem above Button Cr. R3 3.5 96 27 20.7 
63 Elk Creek Mainstem above Button Cr. R4 0.9 E    

63.01 Elk Creek Berry Cr. 2.4 C    
63.02 Elk Creek W Br. Elk Cr. R1 0.3 0 0 25.1 
63.02 Elk Creek W Br. Elk Cr. R2 1.2 0 0 25.1 
63.02 Elk Creek W Br. Elk Cr. R3 0.2 0 0 23.7 
63.02 Elk Creek W Br. Elk Cr. R4 1.8 12 7 21.7 
63.02 Elk Creek W Br. Elk Cr. R5 0.2 1 6 21.7 
63.02 Elk Creek W Br. Elk Cr. R6 3.2 51 16 20.8 
63.02 Elk Creek W Br. Elk Cr. R7 4.0 1,143 286 19.1 
63.02 Elk Creek Unnamed WB trib 2.1 B, E    

63.02A Elk Creek Marine Cr. 2.8 3 1 22.8 
63.03 Elk Creek Unnamed on 1:24K map 2.5 B    
63.04 Elk Creek Alco Cr. 2.5 1 0 22.5 
63.05 Elk Creek Middle Cr. 1.9 E    
63.06 Elk Creek Flat Cr. 8.9 132 15 21.1 
63.07 Elk Creek Jones Cr. 1.8 1 1 22.7 
63.08 Elk Creek Sugarpine Cr. R1 1.2 1 1 22.8 
63.08 Elk Creek Sugarpine Cr. R2 2.6 6 2 22.1 
63.08 Elk Creek Sugarpine Cr. R3 1.7 27 16 21.2 
63.08 Elk Creek Sugarpine Cr. R4 1.2 71 57 20.2 
63.08 Elk Creek Sugarpine Cr. R5 3.1 1,082 349 18.9 
63.08 Elk Creek Sugarpine Cr. R6 1.0 613 644 18.0 

63.08 Elk Creek Sugarpine Cr. R6 1.0 E     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

63.08 Elk Creek Sugarpine Cr. R7 0.2 E     
63.08 Elk Creek Coalmine Cr. 1.1 740 644 18.0 

63.08C Elk Creek Hawk Cr. R1 1.4 3 2 22.3 
63.08C Elk Creek Hawk Cr. R2 0.7 2 3 21.8 
63.08C Elk Creek Hawk Cr. R3 2.2 10 5 21.2 
63.08A Elk Creek Timber Cr. 3.1 61 19 21.0 
63.08B Elk Creek Elkhorn Cr. 3.9 61 16 21.1 
63.09 Elk Creek Dodes Cr. 8.3 1,222 147 18.7 
63.10 Elk Creek Bitter Lick Cr. R1 3.8 579 151 19.6 
63.10 Elk Creek Bitter Lick Cr. R2 5.2 3,584 691 18.0 
63.11 Elk Creek Brush Cr. R1 1.7 141 85 20.2 
63.11 Elk Creek Brush Cr. R2 1.8 437 247 19.4 

64 Mainstem Rogue Unnamed on 1:24K map 1.5 B, E    
65 Mainstem Rogue Unnamed on 1:24K map 3.9 B    
66 Big Butte Creek Big Butte Cr. Mainstem  20.1 245 12 20.7 

66.02 Big Butte Creek Unnamed on 1:24K map 1.4 B, E    
66.03 Big Butte Creek Crowfoot Cr. R1 0.5 0 0 22.6 
66.03 Big Butte Creek Crowfoot Cr. R2 1.8 3 2 22.1 
66.03 Big Butte Creek Crowfoot Cr. R3 1.8 10 5 21.3 
66.03 Big Butte Creek Crowfoot Cr. R4 0.7 E    
66.03 Big Butte Creek not on 1:24K map 1.2 B    
66.03 Big Butte Creek Unnamed on 1:24K map 1.5 B, E    
66.04 Big Butte Creek Unnamed on 1:24K map 1.6 B    
66.05 Big Butte Creek Clark Creek 2.0 3 2 22.3 
66.06 Big Butte Creek McNeil Cr. R1 5.8 58 10 21.5 
66.06 Big Butte Creek McNeil Cr. R2 1.0 91 92 20.0 
66.06 Big Butte Creek McNeil Cr. R3 1.2 182 158 19.5 
66.06 Big Butte Creek McNeil Cr. R4 0.9 346 386 19.1 
66.06 Big Butte Creek McNeil Cr. R5 4.0 2,871 722 18.0 

66.06A Big Butte Creek Neil Cr. Reach 1 (below Quartz) 1.1 6 5 21.4 
66.06A Big Butte Creek Neil Cr. Reach 2 (above Quartz) 3.7 78 21 20.4 
66.06A Big Butte Creek Quartz Cr. 3.6 75 21 20.4 
66.06A Big Butte Creek Unnamed Neil Cr. trib on 1:24K map 1.2 B    
66.06C Big Butte Creek Unnamed on 1:24K map 1.4 B    

66.06D Big Butte Creek Unnamed on 1:24K map 2.0 B     
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

66.06E Big Butte Creek Unnamed on 1:24K map 1.2 B     
66.06F Big Butte Creek not on 1:24K map 5.3 B    
66.07 Big Butte Creek Gray Cr. 2.7 5 2 22.0 
66.08 Big Butte Creek Dog Cr. R1 0.5 0 0 23.3 
66.08 Big Butte Creek Dog Cr. R2 1.4 1 1 22.9 
66.08 Big Butte Creek Dog Cr. R3 0.9 1 1 22.4 
66.08 Big Butte Creek Dog Cr. R4 1.3 E    
66.08 Big Butte Creek Unnamed Dog Cr. Trib 1.0 B    
66.09 Big Butte Creek NF Big Butte Cr. R1 2.8 18 6 21.4 
66.09 Big Butte Creek NF Big Butte Cr. R2 2.3 56 24 21.0 
66.09 Big Butte Creek NF Big Butte Cr. R3 1.3 1 1 23.0 
66.09 Big Butte Creek NF Big Butte Cr. R4 4.5 1 0 24.3 
66.09 Big Butte Creek NF Big Butte Cr. R5 1.5 0 0 25.2 
66.09 Big Butte Creek NF Big Butte Cr. R6 1.8 1 1 24.0 
66.09 Big Butte Creek NF Big Butte Cr. R7 1.2 12 10 21.1 
66.09 Big Butte Creek NF Big Butte Cr. R8 3.4 1,747 511 16.6 
66.09 Big Butte Creek NF Big Butte Cr. R9 1.2 219 181 13.0 
66.09 Big Butte Creek NF Big Butte Cr. R10 1.8 189 106 12.4 
66.09 Big Butte Creek NF Big Butte Cr. R11 0.4 108 292 11.9 

66.09A Big Butte Creek not on 1:24K map  1.3 B, E    
66.09B Big Butte Creek Eighty Acre Cr. Reach 1 3.7 665 178 19.0 
66.09B Big Butte Creek Eighty Acre Cr. Reach 2 above un trib 2.1 600 292 17.7 
66.09B Big Butte Creek not on 1:24K map  2.2 B    
66.09B Big Butte Creek Unnamed on 1:24K map 1.2 B, E    
66.09C Big Butte Creek Friese Cr. 5.6 1,257 226 18.6 
66.09D Big Butte Creek Jackass Cr. R1 2.2 11 5 21.3 
66.09D Big Butte Creek Jackass Cr. R2 1.3 19 14 20.6 
66.09D Big Butte Creek Jackass Cr. R3 2.2 107 48 19.8 
66.09D Big Butte Creek Jackass Cr. R4 0.8 93 124 19.1 
66.09E Big Butte Creek Mule Cr. Reach 1 (to Horseshoe) 1.4 101 71 19.5 
66.09E Big Butte Creek Mule Cr. Reach 2 1.3 206 158 18.9 
66.09E Big Butte Creek Unnamed on 1:24K map 1.9 B    
66.09E Big Butte Creek Horseshoe Cr. R1 1.9 363 187 18.8 
66.09E Big Butte Creek Horseshoe Cr. R2 0.6 E    

66.09F Big Butte Creek Camp Cr. 2.0 589 292 16.4 
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Table 7.  continued 
Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

66.09G Big Butte Creek Unnamed on 1:24K map 1.1 B     
66.09H Big Butte Creek Phillips Cr. 1.7 134 78 19.5 
66.09I Big Butte Creek Cedar Springs Cr. 1.6 E    
66.10 Big Butte Creek SF Big Butte Cr. R1 1.5 568 385 17.5 
66.10 Big Butte Creek SF Big Butte Cr. R2 1.0 105 108 17.5 
66.10 Big Butte Creek SF Big Butte Cr. R3 1.2 128 103 18.2 
66.10 Big Butte Creek SF Big Butte Cr. R4 2.1 309 146 18.0 
66.10 Big Butte Creek SF Big Butte Cr. R5 3.0 428 142 17.0 
66.10 Big Butte Creek SF Big Butte Cr. R6 2.6 275 106 16.8 
66.10 Big Butte Creek SF Big Butte Cr. R7 1.6 414 264 16.3 
66.10 Big Butte Creek SF Big Butte Cr. R8 3.3 2,316 713 15.2 
66.10 Big Butte Creek SF Big Butte Cr. R9 1.4 1,246 922 14.2 
66.10 Big Butte Creek SF Big Butte Cr. R10 5.0 1,449 292 11.0 

66.10A Big Butte Creek Bowen Cr. R1 0.5 246 518 9.1 
66.10A Big Butte Creek Bowen Cr. R2 4.8 2,486 518 10.0 
66.10B Big Butte Creek Unnamed on 1:24K map 5.1 B    
66.10C Big Butte Creek Willow Cr. R1 11.4 8,148 713 12.9 
66.10C Big Butte Creek Willow Cr. R2 14.7 F    
66.10C Big Butte Creek Ash Cr. 1.2 353 292 9.1 
66.10C Big Butte Creek Indian Cr. 2.0 587 292 9.1 
66.10C Big Butte Creek Skeeter Cr. 4.6 1,349 292 9.1 
66.10D Big Butte Creek Fourbit Cr. Reach 1 4.6 3,283 712 17.2 
66.10D Big Butte Creek Fourbit Cr. Reach 2 1.0 706 712 16.0 
66.10D Big Butte Creek Fourbit Cr. Reach 3 5.2 3,672 712 14.6 
66.10D Big Butte Creek Unnamed on 1:24K map 3.7 B    
66.10D Big Butte Creek Unnamed on 1:24K map 5.7 B    
66.10D Big Butte Creek Fourbit trib not on 1:24K map 4.2 B    
66.10D Big Butte Creek Unnamed on 1:24K map 5.5 B    
66.10D Big Butte Creek Fourbit trib not on 1:24K map 1.3 B    
66.10D Big Butte Creek NF Fourbit Cr Reach 1 1.4 382 265 13.2 
66.10D Big Butte Creek NF Fourbit Cr Reach 2 0.6 155 265 12.7 
66.10D Big Butte Creek NF Fourbit Cr Reach 3 3.4 998 292 11.8 
66.10D Big Butte Creek SF Fourbit Cr. 2.8 742 265 12.9 
66.10D Big Butte Creek SF trib not on 1:24K map 1.2 B    

66.10D Big Butte Creek Beaver Fork 1.1 330 293 13.2 
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Table 7.  continued 
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Subbasin # Subbasin name Stream / Reach Length (Km) Smolt Capacity Smolts/km Average ºC 

66.10D Big Butte Creek Unnamed Beaver Fork trib 1.7 B, E     
66.10E Big Butte Creek Unnamed on 1:24K map 4.3 B    
66.10F Big Butte Creek Clarks Fork Cr. R1 below NF 4.3 1,592 370 13.8 
66.10F Big Butte Creek Clarks Fork Cr. R2 above NF 0.9 253 293 12.7 
66.10F Big Butte Creek NF Clarks Fork 2.3 662 293 10.0 
66.10F Big Butte Creek SF Clarks Fork 3.2 930 293 15.0 
66.10G Big Butte Creek Unnamed on 1:24K map 2.4 B    
66.10H Big Butte Creek Unnamed on 1:24K map 3.5 B    
66.10I Big Butte Creek Rancheria Cr. Reach 1 5.0 1,850 370 16.6 
66.10I Big Butte Creek Rancheria Cr. Reach 2 3.7 1,381 370 14.7 
66.10I Big Butte Creek Titanic Cr. 5.5 2,047 370 14.3 
66.10I Big Butte Creek Fireline Cr. Reach 1 3.1 1,159 370 14.8 
66.10I Big Butte Creek Fireline Cr. Reach 2 0.7 270 370 14.0 
66.10I Big Butte Creek Deception Cr. 2.5 719 292 13.6 
66.10J Big Butte Creek Twincheria Cr. R1 0.7 14 21 20.8 
66.10J Big Butte Creek Twincheria Cr. R2 1.8 51 29 20.3 
66.10J Big Butte Creek Twincheria Cr. R3 1.2 74 59 19.6 
66.10J Big Butte Creek Twincheria Cr. R4 2.9 734 249 18.7 
66.10J Big Butte Creek Twincheria Cr. R6 above Misfit Cr 1.8 524 293 17.7 

66.10J Big Butte Creek Misfit Cr. 1.7 603 362 16.9 
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Figure 16.  Estimated MWAT by reach for the Upper Rogue Independent Population.  Stream 

numbers correspond to subbasin codes in Table 7.
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COHO SALMON IN SOUTHERN OREGON 
 
Southern Oregon lies near the southern boundary of the range of coho salmon in North America, 
which extends from Point Hope, Alaska to Monterey Bay, California.  Coho salmon in southern 
Oregon watersheds south of Cape Blanco are listed as threatened under the Endangered Species 
Act.   
 

Background 
 
Coho Salmon Life History 
Adult coho salmon migrate into fresh water in the fall to spawn.  Spawning of wild coho salmon 
usually occurs from mid-November through February.  Adult spawning coho salmon are 
typically 3 years old and they are often accompanied by 2-year-old jacks (precocious males) 
from the next brood.  Over the period of 1994-2006, jacks averaged 13% of the brood returns to 
the Rogue River.  The abundance of jacks is an indicator of brood strength.  For example, the 
number of hatchery jacks is used to predict abundance of 3-year-old adults the following year 
within the Oregon Production Index (Sharr et al. 2000).  However, while this general trend 
appears to hold for numbers of spawning wild fish, a similar predictor has yet to be developed, 
probably because of the error associated with counting jacks on the spawning grounds. 
 
Spawning occurs primarily in small tributaries located throughout coastal basins.  The parents 
normally exhibit strong homing to their natal stream.  The female digs a nest (redd) in the gravel 
and lays her eggs, which are immediately fertilized by accompanying adult males or jacks.  The 
eggs are covered by digging and displacing gravel from the upstream edge of the nest.  Each 
female lays about 2,500 eggs.  The adults die soon after spawning.  Sex ratios of spawning adults 
tend to average around 50:50. 
 
The eggs hatch in about 35-50 days, depending upon water temperature (warm temperature 
speeds hatching).  The alevins remain in the gravel two or three weeks until the yolk is absorbed 
and emerge as fry to actively feed in the spring.  Most juvenile coho salmon spend one summer 
and one winter in fresh water (ODFW 1991).  The following spring, approximately 1 year after 
emergence, they undergo physiological changes that allow them to survive in seawater.  They 
then migrate to the ocean as silvery smolts about 11-13 cm in length (ODFW 1991).  
 
The smolts undergo rapid growth in the ocean, reaching about 40-50 cm by fall.  Little is known 
of the ocean migrations of juvenile coho salmon from Oregon coastal streams, however based on 
what is known, it appears migrations are mostly limited to coastal waters.  Initial ocean 
migration appears to be to the north of their natal stream (Fisher and Pearcy 1985; Hartt and Dell 
1986).  After the first summer in the ocean, a small proportion of the males attain sexual maturity 
and return to spawn as jacks.  Migration patterns during the fall and winter are unknown.  Those 
fish remaining at sea grow little during winter but feed voraciously during the next spring and 
summer, growing to about 60-80 cm in length.  Prior to the early 1990s, a substantial percentage 
of these maturing adults were caught in ocean troll and sport fisheries during this second summer 
in the ocean, usually to the south of their natal stream (Lewis 2000).  The survivors return to 
their home streams or neighboring streams where they spawn and die to complete the life cycle.  
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Habitat Use and Freshwater Distribution  
Spawning and rearing of juvenile coho salmon generally take place in small low gradient 
(generally <3%) tributary streams, although rearing may also take place in lakes where available.  
Coho salmon require clean gravel for spawning and cool water temperatures for rearing [12-
14°C preferred, (Reiser and Bjornn 1979)].  Maximum water temperatures in natural 
environments are more difficult to get a handle on.  Welsh et al. (2001) found juvenile coho 
salmon in the Mattole River basin only in tributaries where the maximum weekly maximum 
temperature, (MWMT) was less than 18°C.  Frissell (1992) found that streams in Sixes River, 
Oregon that exceeded 21°C typically devoid of coho salmon, while Eaton et al. (1995) estimated 
that coho could not tolerate temperatures above 23.4°C  
 
Fry emerge from February to early June (Moring and Lantz 1975) and occupy backwater pools 
and the stream margins (Mundie 1969; Lister and Genoe 1970; Nickelson et al. 1992a).  During 
summer, coho prefer pools in small streams, whereas during winter, they prefer off-channel 
alcoves, beaver ponds, and dam pools with complex cover (Nickelson et al. 1992a, 1992b).  
Complexity, primarily in the form of large and small wood is an important element of productive 
coho salmon streams (Nickelson et al. 1992b; Rodgers et al. 1993).  Little is known about 
residence time or habitat use of estuaries during seaward migration.  It is usually assumed that 
coho salmon spend only a short time in the estuary before entering the ocean.  However, recent 
research is finding that rearing in the upper ends of tidal reaches can be extensive (Miller and 
Sadro 2003).  
 
The distribution of coho salmon within a basin is primarily determined by two factors: marine 
survival, and the distribution of freshwater habitat of different qualities.  When marine survival is 
very poor, as occurred during the 1990s, coho will be found in only the highest quality habitats.  
Nickelson (1998) estimated that these habitats comprise about 22% of the habitat of the 11 
largest coastal basins in Oregon and was only 3% in the Rogue Basin.  When marine survival 
increases, as occurred in 2000-2003, coho redistribute into freshwater habitats of lower quality.  
Thus coho salmon population dynamics function with a classic “source-sink” relationship among 
stream reaches. 
 
Marine Survival 
Marine survival of Oregon coho salmon has been shown to be related to conditions in the near-
shore ocean during the spring and summer of the year of ocean entrance.  Survival has been 
correlated to timing and volume of coastal upwelling and ocean temperature (Nickelson 1986; 
Loggerwell et al. 2003).  Figure 1 compares survival of coded-wire-tagged (CWT) coho salmon 
released from Cole M. Rivers Hatchery (CRH) with the Oregon Production Index (OPI) hatchery 
survival index that is dominated by hatchery coho salmon of Columbia River Basin origin.  Of 
note is that CRH survival doesn’t always track with the OPI survival.  For example, CRH and 
OPI survival declined during the early 1990s.  However, CRH survival bounced back during the 
mid 1990s while OPI survival continued at a very low level.  Survival of CRH coho salmon is 
correlated with volume of upwelling at 39 N latitude (p=0.016) (Figure 2). 
 
Survival of hatchery coho salmon should be viewed only as an index of the interannual 
variability in marine survival experienced by coho salmon populations.  Data from the 
Washington and Oregon coasts suggests that marine survival of wild fish is about twice that of 
hatchery fish (Seiler 1989; Jepsen et al. 2006; ODFW unpublished data).  
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Figure 1.  Survival trends of CWT coho salmon from Cole Rivers Hatchery and of Oregon 
Production Index hatchery coho salmon.  Data is from the CWT database of PFMC. 
 

Figure 2.  Relationship between survival of CRH coho salmon and upwelling volume at 39N. 
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Fisheries 
Harvest management framework 
Oregon coastal wild and hatchery coho salmon populations are part of a larger mix of coho 
populations and contribute to sport and commercial fisheries in the ocean off Oregon and the 
neighboring region.  The Pacific Fishery Management Council (PFMC), the National Marine 
Fisheries Service (NMFS) and the states of Washington, Oregon and California jointly regulate 
ocean fisheries within the Exclusive Economic Zone (EEZ) from 3-200 nautical miles offshore.  
Inside three miles and in estuaries and rivers, each state manages their salmon resources within 
the Council's Salmon Management Plan (FMP) objectives.  The PFMC is one of seven regional 
councils created by the Magnuson Fishery Conservation and Management Act (MFCMA) in 
1976.  The primary role of PFMC is developing, monitoring, and revising management plans for 
fisheries conducted within the EEZ of the U.S. Coast.  The PFMC annually evaluates the status 
of West Coast coho and Chinook salmon stocks, and sets ocean harvest regulations developed 
within the salmon FMP framework based on the MFCMA national standards and spawning 
escapement goals.  In the PFMC's management area south of Cape Falcon, the aggregate of wild 
coastal coho salmon populations known as Oregon Coastal Natural (OCN) coho salmon 
(including Southern Oregon populations) forms the major stock of concern that "drives" coho 
salmon management for ocean salmon fisheries.  Harvest rates for these fish are established 
based on a matrix in Amendment 13 to the Pacific Coast Salmon Plan (PFMC. 1999).  A revised 
version of that matrix is presented in Table 1.  Estimated historic ocean harvest rates for Oregon 
coho salmon are listed Table 2. 
 
Freshwater fisheries 
With the exception of the Rogue River, anglers catch few coho salmon within SONCC streams 
of Oregon.  During 1975-1991, when it was legal to harvest wild fish, harvest estimates averaged 
only 1-3 fish annually in the Winchuck River, Pistol River, and in Hunter Creek.  Harvest was 
somewhat higher in the larger basins, averaging 11 fish in Elk River, and 36 fish in the Chetco 
River and Bay.  These estimates were derived from salmon-steelhead cards volitionally returned 
to ODFW by anglers. 
 
Coho salmon were also caught incidental to fisheries directed to steelhead and chinook salmon in 
the Rogue River until the early 1990s (ODFW 1991).  Estimates of annual harvest rates averaged 
3% during 1979-1990, and subsequently increased to an average of 9% during 1991-2004.  
Development of a directed fishery in the Rogue River bay was primarily responsible for the 
increase in harvest rates.  From 1993-2004, harvest in the bay accounted for about two-thirds of 
the harvest of coho salmon in the Rogue River.  Few, if any, anglers targeted coho salmon in the 
bay during earlier years. 
 
The Rogue River has been closed to the harvest of wild coho salmon since 1994.  In addition, all 
other Oregon streams in the SONCC have been closed to the harvest of any coho salmon since 
1994. 
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Table 1.  Proposed revision of original harvest matrix in Amendment 13 of the Pacific Coast Salmon Plan (After Sharr et al. 2000). 

 
 

Parent 
Spawners

High E    < 8% J    < 15% O    < 30% T    < 45%

Medium D    < 8% I    < 15% N    < 20% S    < 38%

Low C    < 8% H    < 15% M    < 15% R    < 25%

Very Low B    < 8% G    < 11% L    < 11% Q    < 11%

Critical A    0- 8% F    0- 8% K    0- 8% P    0- 8%

Marine Survival Index
(based on return of jacks per hatchery smolt)

(<0.0008 jacks/sm.) (0.0008 to 0.0014 ) (0.0015 to 0.0039) (>0.0040 jacks/sm.)
Extremely Low Low Medium High
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Table 2.  Estimated harvest impacts to naturally produced coho in the Oregon Production Index 
Area from Table III-2 in PFMC (2006). 

Year 
Harvest 
rates   Year 

Harvest 
rates  Year 

Harvest 
rates  Year 

Harvest 
rates 

1950 0.62  1964 0.67 1978 0.79 1992 0.44 
1951 0.63  1965 0.65 1979 0.73 1993 0.32 
1952 0.45  1966 0.60 1980 0.68 1994 0.07 
1953 0.69  1967 0.70 1981 0.78 1995 0.12 
1954 0.64  1968 0.73 1982 0.58 1996 0.08 
1955 0.64  1969 0.67 1983 0.75 1997 0.12 
1956 0.66  1970 0.61 1984 0.27 1998 0.08 
1957 0.65  1971 0.77 1985 0.38 1999 0.09 
1958 0.72  1972 0.80 1986 0.31 2000 0.07 
1959 0.55  1973 0.78 1987 0.56 2001 0.07 
1960 0.57  1974 0.80 1988 0.52 2002 0.12 
1961 0.59  1975 0.76 1989 0.51 2003 0.14 
1962 0.57  1976 0.87 1990 0.62 2004 0.15 
1963 0.73   1977 0.85 1991 0.43 2005 0.11 

 
 

Status of Southern Oregon Coho Salmon Populations 
 
Population Units 
The first step in assessing the status of salmonid populations is to identify independent 
population units.  Population units can be viewed as a hierarchy of levels of complexity and 
geographic scope.  The highest level in the hierarchy of population units for coho salmon is the 
Evolutionarily Significant Unit (ESU) (Waples 1995), developed to help implement the 
Endangered Species Act for salmon.  Coho salmon in Southern Oregon are included in the 
Southern Oregon/Northern California Coasts Evolutionary Significant Unit (SONCC).  This 
ESU extends from the Elk River, just south of Cape Blanco in Oregon to the Mattole River, just 
north of Punta Gorda in California.  Within the Oregon portion of the SONCC, the SONCC 
Technical Recovery Team (TRT) has identified seven putative historically independent 
populations and 9 dependent populations (Williams et al. 2006) (Table 3).  McElhany et al. 
(2000) defines an independent population as “...any collection of one or more local breeding 
units whose population dynamics or extinction risk over a 100-year time period is not 
substantially altered by exchanges of individuals with other populations.” 
 
Table 3.  Putative historical populations of coho salmon in the Oregon portion of the SONCC. 
Independent or Potentially   Dependent or Ephemeral
 Northern Coast Stratum
Elk River   Mill Creek
Lower Rogue River   Hubbard Creek 
Chetco River   Brush Creek 
Winchuck River   Mussel Creek 
  Euchre Creek 
  Greggs Creek  
  Hunter Creek  
  Myers Creek 
  Pistol River  
 Interior Rogue Stratum  
Illinois River   
Mid Rogue & Applegate rivers  
Upper Rogue River    
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Population Abundance 
The status of coho salmon populations in the Oregon portion of the SONCC ESU has been 
examined by four sampling methods: fish counts at Gold Ray Dam, seining at Huntley Park, 
spawning surveys, and juvenile snorkel surveys.  However, until recent years, sampling efforts 
directed at coho salmon were concentrated primarily on the Rogue Basin.  Estimates of the 
abundance of adult coho salmon that passed Gold Ray Dam (RM 120) originated in 1942.  
Estimates of the abundance of adult coho salmon that passed Huntley Park (RM 6) originated in 
1979.  Spawning surveys for coho salmon were conducted for randomly selected sites in the 
Rogue River Basin from 1996 to 2004.  Random surveys to assess the distribution and 
abundance of juvenile coho salmon have been conducted annually in the Rogue River Basin 
since 1998.   
 
Data from seining at Huntley Park on the lower Rogue River have been used to make a mark-
recapture, or ratio, estimate of abundance.  This estimate is made by expanding the number of 
wild coho salmon captured at Huntley Park by the number of hatchery coho returning to Cole 
Rivers Hatchery at the base of Lost Creek Dam and the proportion of hatchery and wild coho in 
the catch at Huntley Park.  Harvest occurring downstream of Huntley Park is then added in to 
generate an estimate at river entry.  Estimates of coho adult coho salmon abundance in the Rogue 
Basin range from 722 in 1991 to 27,025 in 2004 (Figure 3). 
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Figure 3.  Estimated number of adult coho salmon that entered the Rogue River, 1979-2006.  
 
 
Random surveys for spawning coho salmon were conducted annually in the Rogue River Basin 
from 1996 through 2004.  The SONCC TRT identified four populations in the Rogue Basin 
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(Table 3).  Estimates of coho spawning abundance can be made for each of these populations 
from the random survey data.  Unfortunately, these surveys were considered exploratory and as a 
result the sampling frame included only about 65% of estimated coho spawning habitat.  
Therefore these estimates should underestimate coho abundance, and in fact the annual estimates 
average only 37% of the river entry estimates (Table 4).  We have calculated an alternative set of 
population estimates from the random survey data based on the assumption that the samples from 
the abbreviated frame are still representative of the total estimated spawning miles in each 
population (Table 4).  These expanded estimates average 68% of the river entry estimates listed 
in Table 4. 
 
Results from spawning surveys conducted in areas upstream of Gold Ray Dam also strongly 
suggested that abundance estimates, developed from spawning surveys, significantly 
underestimated the actual numbers of adult coho salmon that spawned naturally.  On average, 
estimates of spawning escapement in upstream areas were 45% of the estimated passage of wild 
coho salmon at Gold Ray Dam (Table 4).  It should also be noted that there were some years 
when ODFW estimated that more wild coho salmon passed Gold Ray Dam than entered the 
Rogue River (Table 4).  Factors possibly responsible for these errors include (1) significant 
numbers of wild fish pass Huntley Park after termination of sampling and (2) significant 
numbers of wild fish fallback over Gold Ray Dam.  Note that all four estimates of the abundance 
of adult coho salmon reflect a similar pattern of interannual variation (Figure 4). 

Figure 4.  Interannual variation among four estimates of adult coho salmon abundance in the 
Rogue River Basin (data from Table 4). 
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Table 4.  Various estimates of the abundance of adult coho salmon in the Rogue River Basin.  
Estimate 1 represents spawning escapement (wild + hatchery), and is based on an abbreviated 
sampling frame.  Estimate 2 also represents spawning escapement (wild + hatchery), and is based 
on the assumption that the samples from the abbreviated frame are representative of the total 
estimated spawning miles in each population.  Gold Ray Dam represents the estimated number 
of wild fish that passed the counting station.  Elk Creek trap is located near the mouth of Elk 
Creek, a subbasin with about 10% of the coho habitat upstream of Gold Ray Dam.  River Entry 
represents freshwater escapement of wild fish as estimated from sampling at Huntley Park. 
 

Population 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Lower Rogue          

Sample size   3 4  3 4 3 1 

Estimate 1           0         0       130     132        0         0 

Estimate 2           0         0    1,165     125        0         0 

Illinois          

Sample size 22 22 11 13 10 11 14 11 8 

Estimate 1       317     283   1,467   3,553  1,333  1,354  3,162 

Estimate 2   1,916   2,024     474     560   3,251   8,160  2,239  2,971  9,080 

Mid Rogue & Applegate         

Sample size 8 8 24 24 24 21 16 18 24 

Estimate 1       590     155      519   1,653  1,000     340  3,157 

Estimate 2   1,975   2,139     702     203      212   1,418     774     188  3,249 

Upper Rogue          

Sample size 10 23 17 17 18 24 18 21 17 

Estimate 1       133       90      897   2,116   3,084   1,438  2,616 

Estimate 2     226   9,758     317     158      188   3,464   5,117   2,241   4,664 

Elk Creek trap     319      982     404     288      698   1,426   1,371      723   2,712 

Gold Ray Dam  2,572   4,587  1,325  1,417 15,460 12,577 11,335   6,644 11,918 

          

Entire Basin          

Estimate 1     1,040      528   2,883   7,452   5,549   3,132   8,935 

Estimate 2   4,117 13,921   1,334      873   3,651 13,074   8,255   5,400 16,993 

River Entry   6,984 10,086   2,734   1,837 14,770 16,047   9,523   8,379 27,025 
 
 
Random snorkel surveys of juvenile coho distribution and abundance have been conducted 
annually in the Rogue Basin since 1998.  In 2002, these surveys were expanded to other South 
Coast basins.  Table 5 displays a summary of the coho juvenile data available for each 
population.  One important point to note is that very few juvenile coho salmon were found in 
streams outside of the Rogue River Basin.  These findings are commensurate with electrofishing 
surveys that were conducted at randomly selected sites during 1999-2001 (Satterthwaite 2004), 
and with catches of smolts that migrated from three small coastal streams (Table 6).   
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Table 5.  Average density of juvenile coho salmon by population estimated by snorkeling randomly selected one kilometer reaches in 
tributary streams.  Independent populations are in shown in bold. 
Population 1998 1999 2000 2001 2002 2003 2004 2005 2006 Average 
Elk River           0.000 0.007 0.070 0.014 0.023 
Mill Creek                     
Hubbard Creek             0.052   0.000 0.026 
Brush Creek         0.000 0.036   0.150 0.006 0.048 
Mussel Creek         0.000 0.000 0.000 0.010 0.000 0.002 

Euchre Creek           0.080 0.000   0.006 0.029 

Greggs Creek           

Lower Rogue River 0.000 0.000 0.001 0.000 0.081 0.028 0.024 0.003 0.009 0.016 
Illinois River 0.034 0.256 0.540 0.845 1.918 0.980 0.160 0.266 0.194 0.577 
Middle Rogue & Applegate Rivers 0.013 0.270 0.059 0.072 0.861 0.242 0.146 0.660 0.087 0.268 
Upper Rogue River 0.304 0.365 0.176 0.910 0.730 1.168 0.260 0.561 0.116 0.510 
Hunter Creek         0.019 0.031 0.000 0.001 0.000 0.010 
Myers Creek                     
Pistol River         0.000 0.000 0.000 0.000 0.000 0.000 
Chetco River           0.000 0.000 0.054 0.000 0.013 
Winchuck River           0.037 0.000 0.002 0.000 0.010 
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Table 6.  Summary statistics related to abundance estimates of coho salmon smolts that migrated 
from three small coastal streams in Curry County.  
______________________________________________________________________________________ 

Coho population  1999   2000   2001   2002   2003   2004   2005   2006   2007 ______________________________________________________________________________________  

SMOLTS CAUGHT  

Brush Creek       --     --     --     --     --      99    332     27      9 
Euchre Creek        1      3      2      1    473    300     29    362     20 
Hunter Creek        0      0      2      0     34      0      0      1      1 
 

SMOLT YIELD ESTIMATESa  

Brush Creek       --     --     --     --     --     292    749     82     41 
Euchre Creek        3      9      6      3  1,433    909     88    983     61 
Hunter Creek        0      0      6      0    103      0      0      3      3 
 

SMOLTS/KM OF POTENTIAL HABITAT  

Brush Creek       --     --     --     --     --    11.7   30.0    3.3    1.6 
Euchre Creek      0.1    0.4    0.2    0.1   57.3   36.4    3.5   39.3    2.4 
Hunter Creek      0.0    0.0    0.2    0.0    4.1    0.0    0.0    0.1    0.1 
 

STEELHEAD/COHO RATIO AMONG SMOLTS  

Brush Creek       --     --     --     --     --     4.5    2.2   12.2   27.9 
Euchre Creek     >500   >500   >500   >500    2.3    3.0    111    5.0   63.9 
Hunter Creek     >500   >500   >500   >500   26.4   >500   >500   >500   >500 ______________________________________________________________________________________ 
a Catch efficiency of traps assumed to be 33% (bold entries represent empirical estimates). 
 
 
Note the increased smolt production, after 2002, in Euchre Creek and that each stream produced 
many more steelhead smolts than coho smolts (Table 6).  In contrast, steelhead/coho smolt ratios 
were lower in two creeks considered to be “steelhead streams” on the central Oregon coast.  
Median values were 1.2 steelhead/coho in Cummins Creek, and were 2.5 steelhead/coho in 
Tenmile Creek, during 1999-2007 (David Jepsen, ODFW, January 8, 2008). 
 
Finally, there is a clear indication that the coho population in the upper portion of the Rogue 
River rebounded from near record low returns in the 1970s to record high returns in the 2000s 
(Figure 5).  Factors primarily responsible for the increase likely include increases in spawning 
escapement associated with decreases in ocean harvest rates. 
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Figure 5.  Estimated number of adult coho salmon that passed Gold Ray Dam, 1942-2006.  
 
 

Status of Coho Salmon Habitat 
 
Accessibility 
On a simple linear basis, more than 80% of the habitat accessible to migrating adult coho salmon 
in the Oregon portion of the SONCC appears to be located in the Rogue River Basin.  Within the 
Rogue River Basin, ODFW estimates that more than 600 km of stream habitat is accessible 
within three coho population areas: upper Rogue, middle Rogue, and the Illinois (Table 7).  
Estimates developed by NMFS suggest that, within these three population areas, roughly 120% 
more habitat was historically available below the high dams than currently estimated by ODFW 
(Table 7).  Known partial, or complete, barriers to the upstream migration of adult salmonids 
total more than 800 sites in the Rogue River Basin alone (Rogue Basin Fish Access Team 2001).  
Most of these barriers appear to be culverts located at road crossings of relatively small streams. 

3/7/2011 Public Notice - Additional Team Documents 000624



ODFW final draft of May 21, 2008 

 13

Table 7.  Comparison two estimates of the kilometers of habitat accessible to migrating adult 
coho salmon, organized by historic coho populations identified by the SONCC TRT.  The 
ODFW km category represents the ODFW projected kilometers of stream habitat accessible to 
adult steelhead in the coho population area, and accounts for known impassable barriers (i.e. 
USACE dams).  The NMFS category represents the NMFS projected kilometers of stream 
habitat historically accessible to adult coho salmon with a 21.5°C temperature mask and also 
accounts for known impassable barriers. 
_______________________________________________________________________________ 
                Coho population    ODFW km    NMFS km         _______________________________________________________________________________  

INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS 
 

                Upper Roguea         627       1,640 
                Middle Rogueb        654       1,459 
                Lower Roguec          94         158 
                Illinois River       605       1,059 
                Elk River             92          90 
                Chetco River         266         300 
                Winchuck River        80         136  

DEPENDENT POPULATIONS  

                Mill Creek            --          10 
                Brush Creek           14          11 
                Mussel Creek          10          12 
                Greggs Creek          --           6 
                Hunter Creek          25          28 
                Myers Creek            3           9 
                Pistol River          57          57  

EPHEMERAL POPULATIONS  

                Hubbard Creek          8          28 
                Euchre Creek          30          63 
_______________________________________________________________________________ 

a Area upstream of Savage Rapids Dam (below mouth of Evans Creek).    
b Area between mouth of Illinois River and Savage Rapids Dam.    
c Area between mouth of the Rogue River and mouth of the Illinois River. 
 
Water Quantity 
The production of coho salmon is obviously limited to some extent by the lack of water in some 
SONCC streams.  There are numerous instances where streams in the Rogue River Basin stop 
flowing, or even dry up, during the summer months.  Water diversions contribute to the situation, 
but there are a significant number of seasonal streams without diversions or a consumptive use of 
surface water or nearby groundwater.  In almost all instances, SONNC streams within Oregon 
are closed to the further appropriation of surface water during July-September (Table 8). 
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Table 8.  Summary of water availability in Oregon streams during summer, organized by historic 
coho populations identified by the SONCC TRT.  Flow (cfs) estimates are relevant to the mouth 
of each stream, unless otherwise noted.  Natural flows represent the estimated 50% exceedance 
level.  Instream flows represent water rights held by the state of Oregon.  Use represents an 
estimate of current use, and does not include water rights held in reserve.  Streams inhabited by 
all coho populations are closed to the appropriation of additional surface water, with the 
exception of the streams inhabited by ephemeral populations and the Winchuck River population 
(stream remains open for appropriation in July). 
_______________________________________________________________________________ 

                       July                 August               September                ___________________   ___________________    ___________________ 

Coho population   Natural  Instream   Use     Natural  Instream   Use     Natural  Instream   Use _______________________________________________________________________________  

INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS 
 

Upper Roguea     1,560   1,200   546     1,290   1,200   500     1,290   1,200   432 
Middle Rogueb    1,920   2,000   683     1,460   2,400   624     1,490   2,400   605 
Lower Roguec     2,690   2,000   715     1,980   2,400   653     1,930   2,400   557 
Elk River           94      93     8        61      60     5        52      51     2 
Chetco River       214     213    29       130     129    29       102     101    27 
Winchuck Riverd     38      20     2        22      20     1        13      20     1  

DEPENDENT POPULATIONS  

Mill Creek       ----------------- no information available ------------------- 
Brush Creek       14.1    14.1   0.1       9.2     9.2   0.1       6.8     6.8   0.1 
Mussel Creek      13.6    13.0   0.0       8.5     8.5   0.0       5.6     5.6   0.0 
Greggs Creek       2.5     0.0   0.4       1.5     0.0   0.3       0.9     0.0   0.3 
 
Hunter Creek      27.1    27.0   0.3      17.2    17.1   0.2      14.2    14.1   0.2 
Myers Creek        6.7     6.6   0.1       4.7     4.7   0.1       3.1     3.1   0.1 
Pistol River      65.8    65.8   0.6      40.4    40.4   0.5      32.8    32.8   0.3  

EPHEMERAL POPULATIONS  

Hubbard Creek      8.0     8.0   1.5       5.3     5.2   1.4       3.5     3.5   1.3 
Euchre Creek      46.2    45.8   1.1      29.3    28.9   0.9      19.9    19.6   0.4 
_______________________________________________________________________________ 

a As measured upstream of Savage Rapids Dam.    
b As measured upstream of Shasta Costa Creek (near mouth of Illinois River).    
c As measured at the mouth. 
d As measured upstream of the California border.    
 
 

Water Quality 
Low flows during the summer months contribute to water quality concerns in SONCC streams.  
Water quality concerns related to pollutants are probably more pronounced in the low gradient 
areas of the interior valleys as compared to streams in the coastal portion of Curry County.  
However, water temperature during the summer months is likely of greater general concern as 
compared to pollutants. 
 
Welsh et al. (2001) found juvenile coho salmon in the Mattole River Basin of northern California 
only in those tributary streams where mean maximum water temperatures did not exceed 18°C 
over the course of any week.  In most low-elevation SONCC streams, water temperatures 
commonly exceed 20°C during the summer, regardless of the type of land use observed in the 
surrounding area.  For example, water temperature in July 2003 exceeded 20°C in all fourteen 
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tributaries that entered the Rogue River between the Applegate River and Lobster Creek.  
Included in this total were five tributaries located within the Wild Rogue Wilderness.  Similarly, 
water temperature of the Chetco River at river mile 30 can exceed 24°C.  Upstream of this point, 
the Chetco River Basin lies entirely within the Kalamiopsis Wilderness Area.  A rough idea of 
the extent of high water temperatures can be found in Table 9.  
 
Table 9.  Relative occurrence of high water temperatures during summer, organized by historic 
coho populations identified by the SONCC TRT.  Accessible km represents the ODFW projected 
kilometers of stream habitat accessible to adult steelhead in the coho population area.  TMDL km 
represents the kilometers of stream habitat where water temperatures are projected to exceed 
18°C over the course of any seven day period.  TMDL estimates were generated from ODEQ list 
of 303(d) streams.  As such, kilometers of high water temperature are overestimated within some 
individual streams.  Similarly, many streams are not included in the ODEQ list of streams.   
_______________________________________________________________________________ 

       Coho population    Accessible km    TMDL km      % of Total   _______________________________________________________________________________  

INDEPENDENT OR POTENTIALLY INDEPENDENT POPULATIONS 
 

       Upper Roguea             627          531            85% 
       Middle Rogueb            654          592            91% 
       Lower Roguec              94           89            94% 
       Illinois River           605          446            74%      
       Elk River                 92           52            57% 
       Chetco River             266          114            43% 
       Winchuck River            80           30            38%  

DEPENDENT POPULATIONS  

       Mill Creek                --           --            -- 
       Brush Creek               14           --            -- 
       Mussel Creek              10           --            -- 
       Greggs Creek              --           --            -- 
       Hunter Creek              25           38          >100% 
       Myers Creek                3           --            -- 
       Pistol River              57           36            63%  

EPHEMERAL POPULATIONS  

       Hubbard Creek              8           --            -- 
       Euchre Creek              30           28            93% 
_______________________________________________________________________________ 

a Area upstream of Savage Rapids Dam (below mouth of Evans Creek).    
b Area between mouth of Illinois River and Savage Rapids Dam.    
c Area between mouth of the Rogue River and mouth of the Illinois River. 
 
Stream Morphology and Complexity 
Intensive basin level aquatic inventories have been conducted in the Oregon portion of the 
SONCC coho salmon ESU since the early 1990s.  Beginning in 1998, 3-12 random 1 km reaches 
have been surveyed each year.  This data has been used to develop indices of habitat quality for 
coho salmon based on stream morphology and complexity.  Two approaches have been used: the 
Habitat Limiting Factors Model and HabRate. 
 
The Habitat Limiting Factors Model (HLFM version 7.0) estimates the potential carrying 
capacity of stream habitat (number of parr per km) and identifies the limiting factors for coho 
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salmon production (Nickelson et al 1992, Nickelson 1998).  We used this model to quantify 
critical habitat factors for juvenile coho salmon during the summer, and highlight relative 
differences between reaches and populations.  Summer habitat capacity is a function of the 
amount of pool habitat, and winter habitat is governed by the amount beaver and off-channel 
pool habitat as well as the amount of large wood.  ODFW has yet to conduct surveys of winter 
habitat in SONCC streams, so it is not possible to estimate winter parr capacity at this time.  
 
HabRate (Burke et al. 2001) describes the quality of aquatic habitat in relation to survival of 
coho salmon at a particular life stage.  HabRate was based on our interpretations of the published 
literature.  Habitat requirements for discrete early life history stages (i.e. spawning, egg survival, 
emergence, summer rearing, and winter rearing) were summarized and used to rate the quality of 
reaches as poor, fair, or good, based on attributes relating to stream substrate, habitat unit type, 
cover and structure (large wood, undercut banks), and gradient.  Reach level summaries of 
stream habitat were entered into a computer spreadsheet, and interpreted by logical statements to 
provide a limiting factor assessment of potential egg-to-fry and fry-to-parr survival for each 
reach.  The model is a decision making tool that is intended only to provide a qualitative 
assessment of the habitat potential of stream reaches within a basin context.  Information not 
common to standard stream survey designs, such as seasonal flow or temperature extremes were 
excluded from this analysis.  Model output ranks habitat quality from 1 to 3: poor, fair, and good. 
 
Estimates of parr and smolt potential for stream reaches within the SONCC have been estimated 
and will be provided under separate cover. 
 
Hydropower 
Within the Oregon portion of the SONCC, hydropower facilities are currently only in the area 
inhabited by the Upper Rogue population of coho salmon.  No coho salmon pass any of the 
facilities, so current impacts are limited only to downstream areas.  Hydropower operations 
affect flow, or changes in flow, in the following streams:  Rogue River, Big Butte Creek, Little 
Butte Creek, and Bear Creek.  Most of the operations result in increased flow during the summer 
months, with the exception of Big Butte Creek.  Ramping rates (rates of flow changes) are 
currently formalized only for Lost Creek Dam; which is located on the Rogue River. 
 
Disease, Competitors, and Predators 
Disease-related losses of adult coho salmon appear to be low in SONCC streams.  Small 
numbers of adults died in 1980, when a disease killed large number of fall chinook salmon in the 
Rogue River (ODFW 1992).  The primary pathogen isolated from diseased fish was the 
bacterium Flexibacter columnaris.  Disease outbreaks among adult salmonids continue in the 
Rogue River, but are primarily limited to periods when no adult coho salmon are present in 
freshwater.  In contrast, disease-related losses of juvenile coho salmon are likely much greater 
because of high water temperatures in rearing streams during the summer months (see Water 
Quality). 
 
Few introduced competitors or predators are found in Oregon SONCC streams.  Most of the 
introduced predators are species of fish which tend to inhabit warmer water as compared to 
juvenile coho salmon, or tend to have relatively low metabolic rates when habitat preferences 
may overlap in areas of lower water temperature.   
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Water temperature also affects the distribution of potential competitors.  Introduced species that 
appear to inhabit habitat similar to that preferred by juvenile coho salmon include redside shiners 
and Umpqua pikeminnows.  Both of these species are currently present only in the Rogue River 
Basin.  Spatial differences in species distribution likely limit the degree of competition with 
juvenile coho salmon. 
 
Hatcheries 
Within the Oregon portion of the SONCC, coho salmon of hatchery origin are currently released 
only in the Rogue River Basin.  All hatchery fish originate solely from Cole Rivers Hatchery; 
which is located immediately downstream from Lost Creek Dam (mile 157 on the Rogue River).  
The broodstock was originally developed from coho salmon that volitionally entered the 
hatchery during the 1970s and 1980s.  In contrast to the Rogue River Basin, few coho salmon of 
hatchery origin were ever released in other SONCC coastal river basins of Oregon. 
 
Three life history stages of coho salmon are released from Cole Rivers Hatchery.  The annual 
goal for mitigation releases is 200,000 smolts; which has remained unchanged since the early 
1980s.  These mitigation releases are intended to compensate for the blockage of spawning 
habitat upstream of Lost Creek and Applegate dams.  Some adult fish, excess to broodstock 
needs at the hatchery, are released in nearby tributary streams to spawn naturally.  Broodstock 
and fry, excess to mitigation needs, were commonly released in streams of Jackson and 
Josephine counties during the 1980s and early 1990s.  In addition, some juvenile coho salmon 
are released in local reservoirs for the purpose of providing angling opportunities for resident 
fish in those standing water bodies. 
 
Surveys of spawning coho salmon, coupled with data from trap catches at Elk Creek Dam, 
indicate that hatchery fish compose only a small proportion of the coho salmon that naturally 
spawn in SONCC streams.  Spawning surveys conducted in areas classified as coho spawning 
habitat (Rogue River and Elk River basins only) indicated that hatchery fish composed an 
average of 5% of the natural spawners during 1998-2004. 
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BRIEF DESCRIPTIONS OF SONCC BASINS 
 

COASTAL BASINS 
(from watershed council documents) 

 
WINCHUCK RIVER 
The Winchuck River watershed drains approximately 45,631 acres or 71.4 square miles of land.  
This coastal river is among the smaller watersheds on the southern Oregon coast.  The Winchuck 
River is situated primarily within Curry County with some sub watersheds extending into 
California’s Del Norte County, including the South Fork, Middle Winchuck Mainstem, and Bear 
Creek.  Flowing in a westerly direction the Winchuck River crosses Highway 101 and drains into 
the Pacific Ocean about a half-mile north of the Oregon-California border and approximately 
five miles south of Brookings Oregon.  Elevations in the watershed range from sea level to 
approximately 2,925 feet on Mount Emily.  Major tributaries include Fourth of July Creek, East 
Fork, Wheeler Creek, Bear Creek, and the South Fork.  The upper portion of the basin is 
characterized by steeply sloped forested areas with narrow valleys and tributary streams that 
have moderately steep to very steep gradient.  Grazing, rural residential development and other 
agricultural uses are dominant in the lower portion of the basin.  Approximately 71% of the 
watershed is in public ownership. 
 
CHETCO RIVER 
The Chetco River, located almost entirely within Curry County, drains approximately 225,000 
acres 3 or 52 square miles.  The Chetco River is the largest coastal watershed (excluding the 
Rogue River) in Oregon south of the Coquille.  The Chetco River mainstem is about 56 miles 
long with its headwaters and the first 28 miles of the mainstem located within the Kalmiopsis 
Wilderness.  Flowing in a westerly direction the Chetco empties into the Pacific Ocean at Chetco 
Cove located about 6 miles north of the Oregon-California border between the towns of 
Brookings and Harbor.  Elevations in the watershed range from sea level to approximately 5,098 
feet on Pearsoll Peak.  Major tributaries include Box Canyon Creek, Tincup Creek, Boulder 
Creek, Mislatnah Creek, Eagle Creek, South Fork, Emily Creek, North Fork and Jacks Creek. 
The upper portion of the watershed is characterized by steeply sloped forested areas with narrow 
valleys and tributary streams that have moderately steep to very steep gradients.  The lowest 11 
miles of the river is bordered by private land. Rural residential development, forestry, and urban 
areas are the dominant land uses in this lower portion of the watershed.  The Chetco estuary, 
estimated at 1.7 miles in length, has been substantially altered from its natural state. 
 
PISTOL RIVER 
The Pistol River watershed drains approximately 67,275 acres or 105 square miles of land.  
Pistol River, situated entirely within Curry County, is an average size watershed on the southern 
Oregon coast.  Flowing in a westerly direction Pistol River crosses Highway 101 and drains into 
the Pacific Ocean about ten miles south of the community of Gold Beach.  Elevations in the 
watershed range from sea level to approximately 4,220 feet on Snow Camp Mountain.  Major 
tributaries include the North Fork, East Fork, and South Fork.  The upper portion of the basin is 
characterized by steeply sloped forested areas with narrow valleys and tributary streams that 
have moderately steep to very steep gradient.  Grazing, rural residential development and other 
agricultural uses are dominant in the lower portion of the basin.  Over 55% of the watershed is in 
public ownership. 
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HUNTER CREEK 
The Hunter Creek watershed drains approximately 28,405 acres or 44.4 square miles of land.  
Hunter Creek is situated entirely within Curry County and is among the smaller watersheds on 
the southern Oregon coast.  Flowing in a westerly direction Hunter Creek crosses Highway 101 
and drains into the Pacific Ocean just south of the community of Gold Beach.  Elevations in the 
watershed range from sea level to approximately 3,558 feet on Sugarloaf Mountain.  Major 
tributaries include the North Fork and Big South Fork.  The upper portion of the basin is 
characterized by steeply sloped forested areas with narrow valleys and tributary streams that 
have moderately steep to very steep gradient.  Grazing, rural residential development and other 
agricultural uses are dominant in the lower portion of the basin.  About 40% of the watershed is 
in public ownership. 
 
EUCHRE CREEK 
The Euchre Creek watershed is among the smallest coastal rivers in southern Oregon.  Euchre 
Creek is approximately 14 miles long and drains about 23,831 acres or 37 square miles.  Flowing 
in a southwesterly direction, the Euchre mainstem empties into the Pacific Ocean at Ophir, 
Oregon.  Elevations in the watershed range from sea level to approximately 3,080 feet.  Major 
tributaries include Cedar Creek and Boulder Creek.  The lower few miles of the river lie on a 
relatively low gradient coastal floodplain.  The upper portion of the basin is characterized by 
steeply sloped forested areas with narrow valleys and tributary streams that have moderately 
steep to very steep gradient.  Rural residential development, grazing and other agricultural uses 
are the dominant land uses in the lower portion of the basin.  About 22% of the watershed is in 
public ownership. 
 
BRUSH CREEK 
The Brush Creek subwatershed drains approximately 7,053 acres or 11 square miles.  The creek 
is contained within the Coastal Uplands (43%) and Southern Oregon Coastal Mountains (57%) 
ecoregions.  Landuse is forestry, with a very small percentage of agricultural/rural use.  Two 
wetlands are identified, both with rural buffers and little alteration.  Humbug State Park occupies 
the lower portion of the subwatershed.  A hydrologic shunt for deflecting water in high stream 
flow events is present in the central subwatershed.  Channel habitat typing of 16 miles of stream 
showed more than 2 miles in highly responsive/sensitive reaches and just over 2 miles in low 
gradient confined reaches.  About 30% of the watershed is in public ownership. 
 
HUBBARD CREEK 
The Hubbard Creek subwatershed drains approximately 4,276 acres or 6.7 square miles.  The 
watershed is contained in the Southern Oregon Coastal Mountains (48%), the Coastal Lowlands 
(38%), and the Coastal Uplands (14%) ecoregions.  Land use is mostly forestry, with less than 
ten percent in rural or agricultural use.  Two wetlands are identified, both with rural surroundings 
and moderate levels of alteration.  Channel habitat typing of ten miles of stream showed nearly 
four miles of highly responsive/sensitive stream reaches and less than one mile of low gradient 
confined channel.  About 7% of the watershed is in public ownership. 
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ELK RIVER 
The Elk River, located primarily in Curry County, drains approximately 58,678 acres or 92 
square miles. A small portion of the North Fork extends into Coos County.  The Elk is slightly 
less than 40 miles in length and is among the larger coastal watersheds in southern Oregon.  
Flowing in a westerly direction the Elk empties into the Pacific Ocean just north of the town of 
Port Orford.  Elevations in the watershed range from sea level to approximately 4,080 feet in 
Iron Mountain. Major tributaries include the North Fork, South Fork, Blackberry Creek, Panther 
Creek, Butler Creek, and Bald Mountain Creek.  The upper portion of the basin is characterized 
by steeply sloped forested areas with narrow valleys and tributary streams that have moderately 
steep to very steep gradient.  Grazing, rural residential development and other agricultural uses 
are the dominant land uses in the lower portion of the basin.  Over one half of the Elk River 
basin is situated in a designated wilderness area.  About 78% of the watershed is in public 
ownership. 
 
 

ROGUE RIVER BASIN 
(mostly from watershed council documents) 

 
Note: With the exception of the Upper Rogue and Illinois, these basins are not synonymous 
with the putative historic coho salmon populations as identified by Williams (2006). 
 
LOWER ROGUE  
The Lower Rogue watershed is defined herein as the Rogue River and its tributaries downstream 
from river mile 55, at the Curry County/Josephine County Line in Southwest Oregon.  The 
Lower Rogue basin is 226,668 acres and empties into the Pacific Ocean at Gold Beach, Oregon.  
The basin lies entirely within the Klamath Mountains Physiographic province, an area noted for 
steep, rugged terrain, narrow valleys, and sharp divides.  Due to the geologic substrates present, 
most of the region is subject to varying degrees of instability.  The topography of the basin 
reflects long-term erosion of a slowly rising upland; the result being a ridge system of roughly 
uniform elevation.  Land use within the basin is primarily forestry related.  No major urban 
areas, industrial centers, or agricultural operations are present in the lower Rogue basin.  Within 
the Lower Rogue assessment area, 75 percent of the watershed is in public ownership. 
 
ILLINOIS RIVER 
The Illinois River watershed drains approximately 628,500 acres and composes about 20% of the 
Rogue River Basin.  The basin drains all of southwestern Josephine County and small portions of 
Curry and Del Norte counties.  Steep slopes, sharp divides and rugged terrain are typical, with 
the exception of one broad alluvial plain near the city of Cave Junction and a smaller alluvial 
plain near the town of Selma.  Small streams within the alluvial plains are commonly ephemeral.  
The Interior Valley Vegetation Zone accounts for about 14% of the watershed.  About 82% of 
the watershed is in public ownership. 
 
APPLEGATE RIVER 
The Applegate River watershed drains approximately 493,000 acres and composes about 10% of 
the Rogue River Basin.  The basin drains portions of Jackson and Josephine counties.  Steep 
slopes, sharp divides and rugged terrain are typical, with the exception of one long broad alluvial 

3/7/2011 Public Notice - Additional Team Documents 000635



ODFW final draft of May 21, 2008 

 24

plain and a smaller alluvial plain near the town of Williams.  Small streams within the alluvial 
plains are commonly ephemeral.  More than 70% of the watershed is in public ownership. 
 
MIDDLE ROGUE  
The Middle Rogue watershed is defined herein as the Rogue River and it’s tributaries upstream  
from river mile 55 (Curry County/Josephine County Line) to the confluence of Evans Creek near 
the city of Rogue River; except for the Applegate River Basin.  The Middle Rogue watershed is 
388,205 acres and composes about 7% of the Rogue River Basin.  Upstream of Hellgate Canyon, 
small streams (including tributaries of the Rogue River) tend to be ephemeral in areas of alluvial 
deposits.  About 60% of the watershed is in public ownership. 
 
UPPER ROGUE  
The Upper Rogue watershed is defined herein as the Rogue River and its tributaries upstream 
from immediately downstream of the mouth of Evans Creek upstream to William Jess Dam (also 
known as Lost Creek Dam).  Within the watershed, small streams (including tributaries of the 
Rogue River) tend to be ephemeral in areas of alluvial deposits.  About 40% of the watershed is 
in public ownership. 
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From: Joe_Zisa@fws.gov
To: Cathy Tortorici
Cc: CYRIL Alex; Linton, Judy L NWP; MOYNAHAN Kevin; Evans, Lawrence C NWP; WARNER-DICKASON Lori;

Monty_Knudsen@fws.gov; PUENT Sally
Subject: Re: NMFS changes to Regional Gravel Initiative
Date: Tuesday, July 08, 2008 11:07:27 AM
Attachments: Gravel Initiative Process Document_July08 (NMFS edits).doc

Cathy,

My understanding is that a non-tech OCAPA rep would be allowed to be an observer-only status
participant on the technical team, with any supra-observer involvement of that rep to be dictated by the
remainder of the technical team on an as-needed basis.  Your changes indicate that a non-tech OCAPA
rep would not participate or be present at all unless desired by the team on an as-needed basis.  Not
sure which interpretation is correct.  Other than clarifying that issue, we're ok with this version of the
document.    

Cathy Tortorici <Cathy.Tortorici@noaa.gov>

07/07/2008 03:39 PM To
CYRIL Alex <Cyril.Alex@deq.state.or.us>, "Evans, Lawrence C NWP"
<Lawrence.C.Evans@usace.army.mil>, "Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>,
Monty_Knudsen@fws.gov, MOYNAHAN Kevin <Kevin.Moynahan@state.or.us>, WARNER-DICKASON Lori
<Lori.Warner-Dickason@state.or.us>, PUENT Sally <Sally.Puent@state.or.us>, joe_zisa@fws.gov
cc
Subject
NMFS changes to Regional Gravel Initiative

       

Hello!

I edited a bit of what Alex did (with hope, my comments are in Blue) and then added in the changes
you asked to make.  I also broke up a couple of the paragraphs into smaller ones to make the
document a bit easier to read.

Just let me know if this is working for you -

Cathy Tortorici
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Regional Gravel Initiative

Cathy Tortorici’s edits in Blue

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have been established in an effort to strategically evaluate, on a watershed basis, whether the mining of gravel from Oregon rivers can be supported.  As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) act as co-chairs of both the Executive and Technical Teams (Teams). 


In addition to the Corps and DSL, the Teams consists of representatives from the following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of Environmental Quality (ODEQ); Oregon Department of Land Conservation and Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); participating county planning departments; and current and prospective commercial mining permitting proponents based on the watershed being evaluated.  Both the Executive and Technical Teams will be made up of    at least   one representative of the agencies/organizations listed above .   Technical Team discussions will be restricted to technical issues and may include invitations to individuals with specific technical expertise on an as needed basis.  The gravel industry  will be represented on the Technical Team by a general technical representative/consultant  . 



The overall goal of this regional gravel initiative is for the Corps and DSL to consider developing regional general permits (RGP) and general permits (GP), respectively, for commercial gravel mining activities in various watersheds throughout Oregon.  It is the role of the Executive Team to ensure progress continues, and to provide support and direction to the Technical Team.  

It is the role of the Technical Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Executive Team for the particular watershed being evaluated.  The Technical Team will also seek advice from an OCAPA representative or an operator from the watershed being evaluated to offer input on operational experience on an as needed basis, along with other appropriate expertise depending upon the issue being discussed by the team.

While this regional gravel initiative moves forward, it is understood the Corps and DSL must continue to process individual applications for gravel mining throughout the state.  Although certain Technical Team representatives may also be responsible for evaluating these individual applications as part of their agency duties, the RGP specific Technical Team meeting times will not be used to discuss these projects.

In working through the regional gravel initiative, it is understood the criteria for permit and related decision making processes come from federal, state and local statutes, regulations, and codes.  For example, there may be federal Endangered Species Act (ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required as part of the permitting process.  All appropriate laws, regulations, and codes will be followed. 


River Specific Evaluations:

The Chetco River was chosen as the first study river for the regional gravel initiative.  Phase 1 study efforts focused on evaluating existing information to determine vertical stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 study efforts will evaluate sediment transport and biological data requirements.  A scope of work (SOW) for investigation of the Chetco River system has been completed by USGS and is expected to be implemented during the summer/fall of 2008 with a preliminary report available in January 2009 and a final report anticipated in April 2009.

I. Chetco River Operations


A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors authorizing gravel extraction through the 2008 in-water work period on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11.  In support of these permitting decisions, NMFS issued a biological opinion, ODEQ issued Water Quality Certification, and ODLCD concurred the projects were consistent with the Oregon Coastal Management Program.


B.  The Corps and DSL will work to develop a RGP and GP respectively, as the vehicle for authorizing continued mining on the Chetco River beyond 2008.  The goal is to make a final decision on the respective permits by June 30, 2009.  The Technical Team will provide scientific and technical input to the Executive Team and the Corps/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.


C.  The agencies will continue to gather relevant information  during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the Corps and DSL may exercise the options listed below.  

1.  Permit applications may be placed on hold or denied pending data collection and information gathering, 


2.  Individual short-term permits may be granted, but with limited gravel volumes or other conditions to minimize impacts. This option includes all relevant permitting requirements being met, including  re-initiation of ESA consultation with NMFS and evaluation for 401 Water Quality Certification by DEQ.  

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other relevant information will be used to determine final permitting decisions for gravel mining in the Chetco River system.  The Technical Team will develop a document for presentation to the Executive Team summarizing their analyses and any recommendations regarding project permitting.  The Corps and DSL will use this document as part of their respective agency decision making related to consideration of any future request for commercial gravel mining in the Chetco River. 


E.  Lower Tidewater project:  The Tidewater location below head of tide will be included in the development of the RGP/GP for commercial gravel mining activities in the Chetco system.  The Technical Team will continue to work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 

II.  Operations on other river systems

A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a model for evaluating other river systems.  The Technical Team, in coordination with the gravel industry, will recommend the priority of future river systems to be studied.  Presently, the Umpqua, Rogue, Coquille and Tillamook systems have been identified as the next systems to be studied in the order listed.

B.  The Technical Team will develop a list of information needs and recommend a process for obtaining and evaluating the information.  This may involve an evaluation of existing data and a recommendation for additional data collection to fill information gaps.

C.  The Executive Team will approve or revise recommendations made by the Technical Team, and will develop strategies to distribute informational materials to potential operators and to fund necessary studies and data collection in support of the development of the watershed specific RGP/GP.

This process is agreed to by the following members of the Executive Team:

_________________________

_________________________

U.S. Army Corps of Engineers

OR Department of State Lands


_________________________

_________________________

National Marine Fisheries Service
OR Department of Environmental Quality

_________________________

_________________________

U.S. Fish and Wildlife Service

OR Department of Fish and Wildlife

_________________________

_________________________

Environmental Protection Agency
OR Dept of Land Conservation & Develop

_________________________



OCAPA
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; Cathy Tortorici; "Monty Knudsen"; "Rich Angstrom"; "Ron Anglin"; "Sally Puent"; Jon P Germond;
"Patty Snow"

Subject: Regional Gravel Initiative (aka "Expectations Document")
Date: Wednesday, July 09, 2008 3:32:59 PM
Attachments: Gravel Initiative Process Document_July08 (final version).doc

Attached is the final version of the Regional Gravel Initiative document which will be discussed at
tomorrow’s Executive Team meeting.  Main changes to first section of the document.
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Regional Gravel Initiative

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have been established in an effort to strategically evaluate, on a watershed basis, whether the mining of gravel from Oregon rivers can be supported.  As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) act as co-chairs of both the Executive and Technical Teams (Teams). 


In addition to the Corps and DSL, the Teams consist of representatives from the following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of Environmental Quality (ODEQ); Oregon Department of Land Conservation and Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon Concrete and Aggregate Producers Association (OCAPA); participating county planning departments; and current/prospective commercial mining  operators based on the watershed being evaluated.  Both the Executive and Technical Teams will be made up of one representative of the agencies/organizations listed above.  The gravel industry will be represented on the Technical Team by a general technical representative/consultant.  There can also be one OCAPA representative or operator from the watershed to attend Technical Team meetings as an “observer”.  That person will be present to listen only. They can provide information on gravel operations only at the request of the Technical Team.  The Technical Team may also seek other appropriate expertise depending upon the issue being discussed by them.

The overall goal of this regional gravel initiative is for the Corps and DSL to consider developing regional general permits (RGP) and general permits (GP), respectively, for commercial gravel mining activities in various watersheds throughout Oregon.  It is the role of the Executive Team to ensure progress continues, and to provide support and direction to the Technical Team.  

It is the role of the Technical Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Executive Team for the particular watershed being evaluated.  Technical Team discussions will be restricted to technical issues and may include invitations to individuals with specific technical expertise on an as needed basis.  

While this regional gravel initiative moves forward, it is understood the Corps and DSL must continue to process individual applications for gravel mining throughout the state.  Although certain Technical Team representatives may also be responsible for evaluating these individual applications as part of their agency duties, the RGP specific Technical Team meeting times will not be used to discuss these projects.

In working through the regional gravel initiative, it is understood the criteria for permit and related decision making processes come from federal, state and local statutes, regulations, and codes.  For example, there may be federal Endangered Species Act (ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required as part of the permitting process.  All appropriate laws, regulations, and codes will be followed. 


River Specific Evaluations:

The Chetco River was chosen as the first study river for the regional gravel initiative.  Phase 1 study efforts focused on evaluating existing information to determine vertical stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 study efforts will evaluate sediment transport and biological data requirements.  A scope of work (SOW) for investigation of the Chetco River system has been completed by USGS and is expected to be implemented during the summer/fall of 2008 with a preliminary report available in January 2009 and a final report anticipated in April 2009.

I. Chetco River Operations


A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors authorizing gravel extraction through the 2008 in-water work period on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11.  In support of these permitting decisions, NMFS issued a biological opinion, ODEQ issued Water Quality Certification, and ODLCD concurred the projects were consistent with the Oregon Coastal Management Program.


B.  The Corps and DSL will work to develop a RGP and GP respectively, as the vehicle for authorizing continued mining on the Chetco River beyond 2008.  The goal is to make a final decision on the respective permits by June 30, 2009.  The Technical Team will provide scientific and technical input to the Executive Team and the Corps/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.


C.  The agencies will continue to gather relevant information during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the Corps and DSL may exercise the options listed below.  


1.  Permit applications may be placed on hold or denied pending data collection and information gathering, 


2.  Individual short-term permits may be granted, but with limited gravel volumes or other conditions to minimize impacts. This option includes all relevant permitting requirements being met, including  re-initiation of ESA consultation with NMFS and evaluation for 401 Water Quality Certification by DEQ.  

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other relevant information will be used to determine final permitting decisions for gravel mining in the Chetco River system.  The Technical Team will develop a document for presentation to the Executive Team summarizing their analyses and any recommendations regarding project permitting.  The Corps and DSL will use this document as part of their respective agency decision making related to consideration of any future request for commercial gravel mining in the Chetco River. 


E.  Lower Tidewater project:  The Tidewater location below head of tide will be included in the development of the RGP/GP for commercial gravel mining activities in the Chetco system.  The Technical Team will continue to work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 

II.  Operations on other river systems

A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a model for evaluating other river systems.  The Technical Team, in coordination with the gravel industry, will recommend the priority of future river systems to be studied.  Presently, the Umpqua, Rogue, Coquille and Tillamook systems have been identified as the next systems to be studied in the order listed.

B.  The Technical Team will develop a list of information needs and recommend a process for obtaining and evaluating the information.  This may involve an evaluation of existing data and a recommendation for additional data collection to fill information gaps.

C.  The Executive Team will approve or revise recommendations made by the Technical Team, and will develop strategies to distribute informational materials to potential operators and to fund necessary studies and data collection in support of the development of the watershed specific RGP/GP.

This process is agreed to by the following members of the Executive Team:

_________________________

_________________________

U.S. Army Corps of Engineers

OR Department of State Lands


_________________________

_________________________

National Marine Fisheries Service
OR Department of Environmental Quality

_________________________

_________________________

U.S. Fish and Wildlife Service

OR Department of Fish and Wildlife

_________________________

_________________________

Environmental Protection Agency
OR Dept of Land Conservation & Develop

_________________________



OCAPA
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Regional Gravel Initiative 
 
 

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of 
Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations 

 
 

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have 
been established in an effort to strategically evaluate, on a watershed basis, whether the 
mining of gravel from Oregon rivers can be supported.  As permitting agencies charged 
under state and federal law with review and decision making related to applications for 
in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of 
Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) 
act as co-chairs of both the Executive and Technical Teams (Teams).  
 
In addition to the Corps and DSL, the Teams consist of representatives from the 
following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of 
Environmental Quality (ODEQ); Oregon Department of Land Conservation and 
Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine 
Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon 
Concrete and Aggregate Producers Association (OCAPA); participating county planning 
departments; and current/prospective commercial mining  operators based on the 
watershed being evaluated.  Both the Executive and Technical Teams will be made up 
of one representative of the agencies/organizations listed above.  The gravel 
industry will be represented on the Technical Team by a general technical 
representative/consultant.  There can also be one OCAPA representative or operator 
from the watershed to attend Technical Team meetings as an “observer”.  That person 
will be present to listen only. They can provide information on gravel operations only at 
the request of the Technical Team.  The Technical Team may also seek other 
appropriate expertise depending upon the issue being discussed by them. 
 
The overall goal of this regional gravel initiative is for the Corps and DSL to consider 
developing regional general permits (RGP) and general permits (GP), respectively, for 
commercial gravel mining activities in various watersheds throughout Oregon.  It is the 
role of the Executive Team to ensure progress continues, and to provide support and 
direction to the Technical Team.   
 
It is the role of the Technical Team to scope, collect, review and analyze data and other 
information to present recommendations in a coordinated fashion to the Executive Team 
for the particular watershed being evaluated.  Technical Team discussions will be 
restricted to technical issues and may include invitations to individuals with 
specific technical expertise on an as needed basis.   
 
While this regional gravel initiative moves forward, it is understood the Corps and DSL 
must continue to process individual applications for gravel mining throughout the state.  
Although certain Technical Team representatives may also be responsible for evaluating 
these individual applications as part of their agency duties, the RGP specific Technical 
Team meeting times will not be used to discuss these projects. 
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In working through the regional gravel initiative, it is understood the criteria for permit 
and related decision making processes come from federal, state and local statutes, 
regulations, and codes.  For example, there may be federal Endangered Species Act 
(ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required 
as part of the permitting process.  All appropriate laws, regulations, and codes will be 
followed.  
 
River Specific Evaluations: 
 
The Chetco River was chosen as the first study river for the regional gravel initiative.  
Phase 1 study efforts focused on evaluating existing information to determine vertical 
stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 
study efforts will evaluate sediment transport and biological data requirements.  A scope 
of work (SOW) for investigation of the Chetco River system has been completed by 
USGS and is expected to be implemented during the summer/fall of 2008 with a 
preliminary report available in January 2009 and a final report anticipated in April 2009. 
 

I. Chetco River Operations 
 
A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors 

authorizing gravel extraction through the 2008 in-water work period on the 
portion of the Chetco from head of tide to just past the second bridge at 
approximately river mile 11.  In support of these permitting decisions, NMFS 
issued a biological opinion, ODEQ issued Water Quality Certification, and 
ODLCD concurred the projects were consistent with the Oregon Coastal 
Management Program. 

B.  The Corps and DSL will work to develop a RGP and GP respectively, as the 
vehicle for authorizing continued mining on the Chetco River beyond 2008.  The 
goal is to make a final decision on the respective permits by June 30, 2009.  The 
Technical Team will provide scientific and technical input to the Executive Team 
and the Corps/DSL to develop the anticipated RGP/GP and inform the agency 
decision-making on these permits. 

C.  The agencies will continue to gather relevant information during development of 
the RGP/GP for the Chetco operations.   In the event issues cannot be 
adequately addressed and more studies are needed to complete the RGP/GP 
process, the Corps and DSL may exercise the options listed below.   

1.  Permit applications may be placed on hold or denied pending data 
collection and information gathering,  
2.  Individual short-term permits may be granted, but with limited gravel 
volumes or other conditions to minimize impacts. This option includes all 
relevant permitting requirements being met, including  re-initiation of ESA 
consultation with NMFS and evaluation for 401 Water Quality Certification 
by DEQ.   

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other 
relevant information will be used to determine final permitting decisions for gravel 
mining in the Chetco River system.  The Technical Team will develop a 
document for presentation to the Executive Team summarizing their analyses 
and any recommendations regarding project permitting.  The Corps and DSL will 
use this document as part of their respective agency decision making related to 
consideration of any future request for commercial gravel mining in the Chetco 
River.  
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E.  Lower Tidewater project:  The Tidewater location below head of tide will be 
included in the development of the RGP/GP for commercial gravel mining 
activities in the Chetco system.  The Technical Team will continue to work with 
USGS in identifying and synthesizing any data gaps required to be addressed 
below head of tide on the Chetco to inform RGP/GP permitting decisions.  

 
II.  Operations on other river systems 
 
A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a 

model for evaluating other river systems.  The Technical Team, in coordination 
with the gravel industry, will recommend the priority of future river systems to be 
studied.  Presently, the Umpqua, Rogue, Coquille and Tillamook systems have 
been identified as the next systems to be studied in the order listed. 

B.  The Technical Team will develop a list of information needs and recommend a 
process for obtaining and evaluating the information.  This may involve an 
evaluation of existing data and a recommendation for additional data collection to 
fill information gaps. 

C.  The Executive Team will approve or revise recommendations made by the 
Technical Team, and will develop strategies to distribute informational materials 
to potential operators and to fund necessary studies and data collection in 
support of the development of the watershed specific RGP/GP. 

 
 

This process is agreed to by the following members of the Executive Team: 
 
 
 
 

_________________________  _________________________ 
U.S. Army Corps of Engineers  OR Department of State Lands 
 
 
 
_________________________  _________________________ 
National Marine Fisheries Service OR Department of Environmental Quality 
 
 
 
_________________________  _________________________ 
U.S. Fish and Wildlife Service  OR Department of Fish and Wildlife 
 
 
 
_________________________  _________________________ 
Environmental Protection Agency OR Dept of Land Conservation & Develop 
 
 
 
_________________________   
OCAPA      
 

3/7/2011 Public Notice - Additional Team Documents 000641



From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; "Monty Knudsen"; "Rich Angstrom"; "Sally Puent"; Jon P Germond; "Jay Charland"; "Ted
Freeman"; Cathy Tortorici

Subject: Regional Gravel Initiative document
Date: Thursday, July 10, 2008 2:41:30 PM
Attachments: Gravel Initiative Process Document_July08 (final version).doc

As requested at the Executive Team meeting, here is the final version of “Expectations Document” for
one last look.  This will be on the agenda at the next Executive Team meeting August 20th (noon-2) at
DSL offices in Salem.
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Regional Gravel Initiative

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have been established in an effort to strategically evaluate, on a watershed basis, whether the mining of gravel from Oregon rivers can be supported.  As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) act as co-chairs of both the Executive and Technical Teams (Teams). 


In addition to the Corps and DSL, the Teams consist of representatives from the following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of Environmental Quality (ODEQ); Oregon Department of Land Conservation and Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon Concrete and Aggregate Producers Association (OCAPA); participating county planning departments; and current/prospective commercial mining  operators based on the watershed being evaluated.  Both the Executive and Technical Teams will be made up of one representative of the agencies/organizations listed above.  The gravel industry will be represented on the Technical Team by a general technical representative/consultant.  There can also be one OCAPA representative or operator from the watershed to attend Technical Team meetings as an “observer”.  That person will be present to listen only. They can provide information on gravel operations only at the request of the Technical Team.  The Technical Team may also seek other appropriate expertise depending upon the issue being discussed by them.

The overall goal of this regional gravel initiative is for the Corps and DSL to consider developing regional general permits (RGP) and general permits (GP), respectively, for commercial gravel mining activities in various watersheds throughout Oregon.  It is the role of the Executive Team to ensure progress continues, and to provide support and direction to the Technical Team.  

It is the role of the Technical Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Executive Team for the particular watershed being evaluated.  Technical Team discussions will be restricted to technical issues and may include invitations to individuals with specific technical expertise on an as needed basis.  

While this regional gravel initiative moves forward, it is understood the Corps and DSL must continue to process individual applications for gravel mining throughout the state.  Although certain Technical Team representatives may also be responsible for evaluating these individual applications as part of their agency duties, the RGP specific Technical Team meeting times will not be used to discuss these projects.

In working through the regional gravel initiative, it is understood the criteria for permit and related decision making processes come from federal, state and local statutes, regulations, and codes.  For example, there may be federal Endangered Species Act (ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required as part of the permitting process.  All appropriate laws, regulations, and codes will be followed. 


River Specific Evaluations:

The Chetco River was chosen as the first study river for the regional gravel initiative.  Phase 1 study efforts focused on evaluating existing information to determine vertical stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 study efforts will evaluate sediment transport and biological data requirements.  A scope of work (SOW) for investigation of the Chetco River system has been completed by USGS and is expected to be implemented during the summer/fall of 2008 with a preliminary report available in January 2009 and a final report anticipated in April 2009.

I. Chetco River Operations


A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors authorizing gravel extraction through the 2008 in-water work period on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11.  In support of these permitting decisions, NMFS issued a biological opinion, ODEQ issued Water Quality Certification, and ODLCD concurred the projects were consistent with the Oregon Coastal Management Program.


B.  The Corps and DSL will work to develop a RGP and GP respectively, as the vehicle for authorizing continued mining on the Chetco River beyond 2008.  The goal is to make a final decision on the respective permits by June 30, 2009.  The Technical Team will provide scientific and technical input to the Executive Team and the Corps/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.


C.  The agencies will continue to gather relevant information during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the Corps and DSL may exercise the options listed below.  


1.  Permit applications may be placed on hold or denied pending data collection and information gathering, 


2.  Individual short-term permits may be granted, but with limited gravel volumes or other conditions to minimize impacts. This option includes all relevant permitting requirements being met, including  re-initiation of ESA consultation with NMFS and evaluation for 401 Water Quality Certification by DEQ.  

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other relevant information will be used to determine final permitting decisions for gravel mining in the Chetco River system.  The Technical Team will develop a document for presentation to the Executive Team summarizing their analyses and any recommendations regarding project permitting.  The Corps and DSL will use this document as part of their respective agency decision making related to consideration of any future request for commercial gravel mining in the Chetco River. 


E.  Lower Tidewater project:  The Tidewater location below head of tide will be included in the development of the RGP/GP for commercial gravel mining activities in the Chetco system.  The Technical Team will continue to work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 

II.  Operations on other river systems

A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a model for evaluating other river systems.  The Technical Team, in coordination with the gravel industry, will recommend the priority of future river systems to be studied.  Presently, the Umpqua, Rogue, Tillamook, and Coquille systems have been identified as the next systems to be studied in the order listed.

B.  The Technical Team will develop a list of information needs and recommend a process for obtaining and evaluating the information.  This may involve an evaluation of existing data and a recommendation for additional data collection to fill information gaps.

C.  The Executive Team will approve or revise recommendations made by the Technical Team, and will develop strategies to distribute informational materials to potential operators and to fund necessary studies and data collection in support of the development of the watershed specific RGP/GP.

This process is agreed to by the following members of the Executive Team:

_________________________

_________________________

U.S. Army Corps of Engineers

OR Department of State Lands


_________________________

_________________________

National Marine Fisheries Service
OR Department of Environmental Quality

_________________________

_________________________

U.S. Fish and Wildlife Service

OR Department of Fish and Wildlife

_________________________

_________________________

Environmental Protection Agency
OR Dept of Land Conservation & Develop

_________________________



OCAPA
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Regional Gravel Initiative 
 
 

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of 
Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations 

 
 

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have 
been established in an effort to strategically evaluate, on a watershed basis, whether the 
mining of gravel from Oregon rivers can be supported.  As permitting agencies charged 
under state and federal law with review and decision making related to applications for 
in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of 
Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) 
act as co-chairs of both the Executive and Technical Teams (Teams).  
 
In addition to the Corps and DSL, the Teams consist of representatives from the 
following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of 
Environmental Quality (ODEQ); Oregon Department of Land Conservation and 
Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine 
Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon 
Concrete and Aggregate Producers Association (OCAPA); participating county planning 
departments; and current/prospective commercial mining  operators based on the 
watershed being evaluated.  Both the Executive and Technical Teams will be made up 
of one representative of the agencies/organizations listed above.  The gravel 
industry will be represented on the Technical Team by a general technical 
representative/consultant.  There can also be one OCAPA representative or operator 
from the watershed to attend Technical Team meetings as an “observer”.  That person 
will be present to listen only. They can provide information on gravel operations only at 
the request of the Technical Team.  The Technical Team may also seek other 
appropriate expertise depending upon the issue being discussed by them. 
 
The overall goal of this regional gravel initiative is for the Corps and DSL to consider 
developing regional general permits (RGP) and general permits (GP), respectively, for 
commercial gravel mining activities in various watersheds throughout Oregon.  It is the 
role of the Executive Team to ensure progress continues, and to provide support and 
direction to the Technical Team.   
 
It is the role of the Technical Team to scope, collect, review and analyze data and other 
information to present recommendations in a coordinated fashion to the Executive Team 
for the particular watershed being evaluated.  Technical Team discussions will be 
restricted to technical issues and may include invitations to individuals with 
specific technical expertise on an as needed basis.   
 
While this regional gravel initiative moves forward, it is understood the Corps and DSL 
must continue to process individual applications for gravel mining throughout the state.  
Although certain Technical Team representatives may also be responsible for evaluating 
these individual applications as part of their agency duties, the RGP specific Technical 
Team meeting times will not be used to discuss these projects. 
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In working through the regional gravel initiative, it is understood the criteria for permit 
and related decision making processes come from federal, state and local statutes, 
regulations, and codes.  For example, there may be federal Endangered Species Act 
(ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required 
as part of the permitting process.  All appropriate laws, regulations, and codes will be 
followed.  
 
River Specific Evaluations: 
 
The Chetco River was chosen as the first study river for the regional gravel initiative.  
Phase 1 study efforts focused on evaluating existing information to determine vertical 
stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 
study efforts will evaluate sediment transport and biological data requirements.  A scope 
of work (SOW) for investigation of the Chetco River system has been completed by 
USGS and is expected to be implemented during the summer/fall of 2008 with a 
preliminary report available in January 2009 and a final report anticipated in April 2009. 
 

I. Chetco River Operations 
 
A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors 

authorizing gravel extraction through the 2008 in-water work period on the 
portion of the Chetco from head of tide to just past the second bridge at 
approximately river mile 11.  In support of these permitting decisions, NMFS 
issued a biological opinion, ODEQ issued Water Quality Certification, and 
ODLCD concurred the projects were consistent with the Oregon Coastal 
Management Program. 

B.  The Corps and DSL will work to develop a RGP and GP respectively, as the 
vehicle for authorizing continued mining on the Chetco River beyond 2008.  The 
goal is to make a final decision on the respective permits by June 30, 2009.  The 
Technical Team will provide scientific and technical input to the Executive Team 
and the Corps/DSL to develop the anticipated RGP/GP and inform the agency 
decision-making on these permits. 

C.  The agencies will continue to gather relevant information during development of 
the RGP/GP for the Chetco operations.   In the event issues cannot be 
adequately addressed and more studies are needed to complete the RGP/GP 
process, the Corps and DSL may exercise the options listed below.   

1.  Permit applications may be placed on hold or denied pending data 
collection and information gathering,  
2.  Individual short-term permits may be granted, but with limited gravel 
volumes or other conditions to minimize impacts. This option includes all 
relevant permitting requirements being met, including  re-initiation of ESA 
consultation with NMFS and evaluation for 401 Water Quality Certification 
by DEQ.   

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other 
relevant information will be used to determine final permitting decisions for gravel 
mining in the Chetco River system.  The Technical Team will develop a 
document for presentation to the Executive Team summarizing their analyses 
and any recommendations regarding project permitting.  The Corps and DSL will 
use this document as part of their respective agency decision making related to 
consideration of any future request for commercial gravel mining in the Chetco 
River.  
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E.  Lower Tidewater project:  The Tidewater location below head of tide will be 
included in the development of the RGP/GP for commercial gravel mining 
activities in the Chetco system.  The Technical Team will continue to work with 
USGS in identifying and synthesizing any data gaps required to be addressed 
below head of tide on the Chetco to inform RGP/GP permitting decisions.  

 
II.  Operations on other river systems 
 
A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a 

model for evaluating other river systems.  The Technical Team, in coordination 
with the gravel industry, will recommend the priority of future river systems to be 
studied.  Presently, the Umpqua, Rogue, Tillamook, and Coquille systems have 
been identified as the next systems to be studied in the order listed. 

B.  The Technical Team will develop a list of information needs and recommend a 
process for obtaining and evaluating the information.  This may involve an 
evaluation of existing data and a recommendation for additional data collection to 
fill information gaps. 

C.  The Executive Team will approve or revise recommendations made by the 
Technical Team, and will develop strategies to distribute informational materials 
to potential operators and to fund necessary studies and data collection in 
support of the development of the watershed specific RGP/GP. 

 
 

This process is agreed to by the following members of the Executive Team: 
 
 
 
 

_________________________  _________________________ 
U.S. Army Corps of Engineers  OR Department of State Lands 
 
 
 
_________________________  _________________________ 
National Marine Fisheries Service OR Department of Environmental Quality 
 
 
 
_________________________  _________________________ 
U.S. Fish and Wildlife Service  OR Department of Fish and Wildlife 
 
 
 
_________________________  _________________________ 
Environmental Protection Agency OR Dept of Land Conservation & Develop 
 
 
 
_________________________   
OCAPA      
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From: Linton, Judy L NWP
To: "Chuck Wheeler"
Subject: RE: Tech Team meeting - July 15
Date: Friday, July 11, 2008 9:47:19 AM
Attachments: SUmpqua_Phase1&2_barebones_scope.pdf

I just found out both Jim O'Connor and Rose will be attending the meeting Tuesday so they can talk
about scope updates.  I will provide folks the updated scope so all can see what changes were made
and what did not get incorporated.

The Umpqua scope is pretty bare-bones given the time we had to get a request to HQ.  I have attached
the scope for both the Phase 1 and Phase 2 effort with schedule.  As you will see for Phase 2 there will
be discussions with the tech team on approaches for sediment transport analysis once USGS has made
progress on the Phase 1 effort.  Also will be coordination with tech team during the Phase 1 effort.

-----Original Message-----
From: Chuck Wheeler [mailto:Chuck.Wheeler@noaa.gov]
Sent: Friday, July 11, 2008 9:00 AM
To: Linton, Judy L NWP
Subject: Re: Tech Team meeting - July 15

I will be calling in.  Is Rose giving us an update on incorporation of biological parameters during topic
#1?  Is the scope of work document for the Umpqua available to read prior to the meeting?

Chuck Wheeler
Fishery Biologist
National Marine Fisheries Service
2900 NW Stewart Parkway
Roseburg, Oregon 97470

Ph. 541.957.3379

Linton, Judy L NWP wrote:

        Hi, folks:  a reminder that we have a tech team meeting scheduled for July 15 at the Corps offices
(8th floor, Regulatory Branch conference room); time is 1-3.  A call in number is: 503-808-5198;
Password – 3295.  Please let me know if you will attend in person.  See you soon.  Judy

        Agenda items:

        1) Chetco River Phase 2 scope of work – update on tasks included in the sediment transport study
and schedule.

        2) Umpqua River Phase 1 and 2 studies:

                - At the request of the Corps, USGS provided scope for Phase 1/Phase 2 effort which covers
South Umpqua (RM 110 to 175)

                - Corps HQ has provided funds to cover this effort

        Discussion items:

                -    What this scope covers/schedule

        -       What biological information do we need? (i.e. veg mapping, mapping of bank materials,
other items)
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        -       Are there other ongoing studies that may benefit our efforts?

        -       How can we tie S. Umpqua evaluation into remainder of river system particularly the estuary

        -       Other items?

       

        3) General discussion of CHERT process

                -  Presentation of process given at the Executive Team meeting July 10.  I have created a
folder on our public ftp site called Regional Gravel Initiative, Regulatory.  The powerpoint presentation is
in this folder.  Here is the link:  ftp://ftp.usace.army.mil/pub/nwp/ <ftp://ftp.usace.army.mil/pub/nwp/> 

        -       Can we use anything from this process?

       

        4) Other items
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From: Robert Elayer
To: Linton, Judy L NWP
Subject: RE: Tech Team meeting - July 15
Date: Monday, July 14, 2008 2:18:07 PM

Judy,
The end of the second paragraph is what I thought I heard and I did hear it
correctly.  I interpret Chris as the "general technical
representative/consultant" and myself as operator rep, who is now an
"observer".  I am able to observe just fine via phone so I will not be
attending in person as planned.
Robert 

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: July 14, 2008 10:37
To: Robert Elayer
Subject: RE: Tech Team meeting - July 15

Shoot!  Too much on my mind I guess!  Here it is...

-----Original Message-----
From: Robert Elayer [mailto:relayer@twcontractors.com]
Sent: Monday, July 14, 2008 10:35 AM
To: Linton, Judy L NWP
Subject: RE: Tech Team meeting - July 15

Oops! Did you forget to attaché the charter?

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: July 14, 2008 09:59
To: Robert Elayer
Subject: RE: Tech Team meeting - July 15

Robert: here is the charter that describes how the tech team is made up,
etc.
I don't know if you have seen yet or not.  The intent is to have it signed
at
the next Executive Team meeting in August.  Take a look at it and then give
me a call and we can discuss.

Sorry about the phone connection last week.

-----Original Message-----
From: Robert Elayer [mailto:relayer@twcontractors.com]
Sent: Friday, July 11, 2008 10:50 AM
To: Linton, Judy L NWP
Subject: RE: Tech Team meeting - July 15

Hi Judy,

I am hoping to attend the meeting next Tuesday if I can successfully
rearrange some other commitments.  If I am not successful, then I will be
there on conference call.  The connection yesterday for the Exec Committee
meeting was terrible!  The Powerpoint presentation you made available would
have been useful to have before the meeting.  It helped explain a lot of
things.  Wish I could have been there.  One question I did have towards the
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end maybe you can answer for me.  I had an emergency to take care of right
at
the last so had to bow out.  I believe Larry was talking about the role of
the industry rep on the Tech Committee.  Can you please give me a quick
synopsis of what he was saying?  I could hear most of it but had to hang up
before he was done.  Thanks.....

Robert 

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: July 11, 2008 08:37
To: Alex Cyril; Bill Yocum; Chip Andrus; Chris Lidstone; Chuck Wheeler; Don
Anglin; Frank Schnitzer; Glen Hess; Janine Castro; Jay Charland; Jim
O'Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty Snow;
Robert Elayer; Rose Wallick; Todd Confer; Yvonne Vallette
Subject: Tech Team meeting - July 15

Hi, folks:  a reminder that we have a tech team meeting scheduled for July
15
at the Corps offices (8th floor, Regulatory Branch conference room); time is
1-3.  A call in number is: 503-808-5198; Password - 3295.  Please let me
know
if you will attend in person.  See you soon.  Judy

Agenda items:

1) Chetco River Phase 2 scope of work - update on tasks included in the
sediment transport study and schedule.

2) Umpqua River Phase 1 and 2 studies:

        - At the request of the Corps, USGS provided scope for Phase 1/Phase
2 effort which covers South Umpqua (RM 110 to 175)

        - Corps HQ has provided funds to cover this effort

Discussion items:

        -    What this scope covers/schedule

-       What biological information do we need? (i.e. veg mapping, mapping
of
bank materials, other items)

-       Are there other ongoing studies that may benefit our efforts?

-       How can we tie S. Umpqua evaluation into remainder of river system
particularly the estuary

-       Other items?

3) General discussion of CHERT process
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        -  Presentation of process given at the Executive Team meeting July
10.  I have created a folder on our public ftp site called Regional Gravel
Initiative, Regulatory.  The powerpoint presentation is in this folder.
Here
is the link:  ftp://ftp.usace.army.mil/pub/nwp/

-       Can we use anything from this process?

4) Other items
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Glen Hess"; "Janine Castro"; "Jay

Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow"; "Robert
Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Subject: FW: Updated Scope of Work for Chetco sediment studies
Date: Tuesday, July 15, 2008 3:45:51 PM
Attachments: Chetco_Proposal_2008_0630.pdf

Phase I Channel Assessment-15Jul08.doc

As discussed in today's tech team meeting, here is the revised scope of work for the Chetco Phase 2
evaluation.  The email message from Rose Wallick (below) gives a good understanding of what was
incorporated and why certain tasks were not included in this particular scope.

Also attached is the revised Phase 1 Approach document with Chris' comments incorporated.  Judy

-----Original Message-----
From: J. Rose Wallick [mailto:rosewall@usgs.gov]
Sent: Monday, June 30, 2008 1:21 PM
To: Linton, Judy L NWP
Cc: James E O'connor; Glen Hess; William D McFarland; Dennis D Lynch; J. Rose Wallick
Subject: Updated Scope of Work for Chetco sediment studies

Hi Judy,

Attached to this email is an updated proposal for sediment transport studies and development of
sediment budgets for the lower Chetco River.  Please note that this proposal is still considered a 'draft'
document which we hope to finalize in the very near future.  The proposal includes an updated Scope of
Work and corresponding budgets reflecting some of the additional scope items requested by the
Technical Team.  Please note that this Scope of Work is focused on addressing the sediment budgets
and related geomorphic tasks.  At this point in time, we feel that it is necessary to focus on getting an
approved scope of work for the sediment budget tasks, so that we can begin work on August 1 to meet
the fast-approach deadlines mandated by this project.  
Regarding some of the additional tasks requested by the Technical and Executive Teams, such as
mapping aquatic vegetation and extensive temperature and water-quality analysis, we have already had
discussions with the Corps of Engineers, NOAA Fisheries, Watershed Council, Trout Unlimited and
biologists on our USGS staff, and have collected some of the basic information that could be used to
develop a proposal on these items. But considerable more background work and discussion, as well as
involvement by USGS biologists and water-quality experts, would be required before we could put
forward a Scope of Work that would meet most of the project needs and also meet USGS requirements.
We are willing to do this, but feel in the meantime that we need to start on the very ambitious
sediment budget component of the project. So for now, we think the best course of action would be to
finalize the agreement for  the sediment budget and geomorphic mapping components (plus bathymetry
and terrestrial vegetation mapping) so that we can get started on this. We can, if desired, in the next
several weeks develop a proposal for these other components that could perhaps be an amendment to
sediment budget/geomorphic mapping project, or perhaps a separate agreement.

In the attached proposal you’ll find that we have included the following scope items as requested by
members of the Technical and Executive Teams:
* * * * *Task 1.d – Describe sediment characteristics.  Includes language regarding the collection of
sediment particles sizes for both armor and subarmor layer.
* * * * *Task 4 - Reconnaissance level description of sediment sources in Chetco River Basin
* * * * *Optional Task 6 – Mapping of riparian vegetation for different time periods
* * * * *Optional Task 7 – Mapping of bank materials
* * * * *Amendment to Task  2 – Language to include ‘wet’ and ‘dry’ simulations in SIAM model. 
Additional language stating USGS will provide channel geometry information to Technical Team for the
purpose of calculating width to depth ratios.
* * * * *Report and Products – inclusion of language regarding the distribution of draft report
* * * * *Presentation of Results – inclusion of language regarding monthly progress report updates to
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SUMMARY 
 


Problem/Background 
The Chetco River in southern Oregon drains a 352 mi2 coastal watershed and provides 


spawning and rearing habitat for two species of Pacific Salmon: coho salmon (Oncorhyncus 
kisutch) and Chinook salmon (O. tshawytscha). Although the basin has historically supported a 
wide range of landuses, including logging and in-stream gravel mining, recent concerns regarding 
gravel extraction on fish habitat have highlighted the need for information regarding the impact of 
gravel extraction on channel processes along the Chetco River and other rivers throughout Oregon.   
 


An interagency team, chaired by the U.S. Army Corps of Engineers, Portland District and 
the Oregon Department of State Lands, has been convened to address in-stream gravel mining 
issues across the state of Oregon.  Evaluating sediment transport within the Chetco River system 
has been determined to be a critical piece of the overall study.  The Technical Team recommended 
the use of two approaches, specifically the morphological approach and the Sediment Impact 
Analysis Model (SIAM).  These methods were chosen because they have similarities and can be 
run concurrently, which is important given the short timeframe to complete the studies.  This 
proposal presents a multi-pronged strategy for evaluating sediment transport through the 
development of sediment budgets and through the application of bedload transport equations. In the 
course of this work, the USGS will develop geospatial database of historic and current channel and 
floodplain conditions enabling evaluation of long-term trends pertaining to aquatic habitat 
conditions. The approach proposed herein is applicable not only to the Chetco River, but is also 
potentially transferable to other river basins in Oregon where there are similar issues of sediment 
storage and landuse planning. 


 


Objectives 
1. Develop a sediment budget for lower 11 miles of the Chetco River which will entail identifying 


and characterizing sources and sinks of bed-material sediment throughout the study area and 
determining bed-material fluxes entering and exiting the lower Chetco River via natural and 
anthropogenic processes.  The sediment budget will be determined through two independent 
methods;  (1) a morphology-based approach allowing estimation of decadal scale sediment 
fluxes and (2) a modeling based approach (the ACOE SIAM model) which will allow a reach-
by-reach prediction of transport conditions for specified flow conditons.   


 
2. Independently evaluate the sediment budgets determined in Objective 1 by applying bedload 


transport equations to evaluate sediment flux on the basis of flow records, channel hydraulics 
and sediment characteristics.  The bedload equations will be applied at the USGS gage located 
at River Mile 10.7 on the Chetco River. 


Approach 
Objective 1 will be achieved by determining sediment budgets using two separate 


methodologies, a morphology-based approach and the Sediment Impact Analysis Model (SIAM).  
In addition to producing a sediment budget (Objective 1), the morphology-based approach will also 
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involve a series of sub-tasks, several of which will yield products that will also be useful for long-
term monitoring as well as quantifying historical channel change and linking historical channel 
change with a variety of natural and anthropogenic controls on channel change.   


 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 


budgets determined using the morphology-based approach and SIAM.   
 


Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 


will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing and permitting 
in-stream gravel mining issues on the Chetco River.   
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FULL PROPOSAL 


 


Evaluating sediment transport and gravel storage in the 
Lower Chetco River, Oregon 
 


Problem/Background 
The Chetco River is like many western U.S. rivers where issues of fish habitat, water 


quality, climate change and changing land use values have set in motion new efforts to manage 
rivers and floodplains for multiple resource values.   


The Chetco River, drains a 342 mi2 coastal watershed in southern Oregon and historically 
provided important spawning and rearing habitat for two species of Pacific Salmon: coho salmon 
(Oncorhyncus kisutch) and Chinook salmon (O. tshawytscha).  Southern Oregon/Northern 
California (SONC) coho salmon are listed as threatened under the Endangered Species Act and 
SONC critical habitat includes one of the gravel mining sites presently operating on the lower 
Chetco River.  Additionally, stream temperature in the lower Chetco River does not meet Oregon 
water quality standards.  Like other southern Oregon coastal streams, the lower 20 miles of the 
Chetco River is an alluvial reach characterized by extensive gravel bars (Figure 1).  Some of these 
bars, particularly in the lower 11 miles of the river, have been utilized for in-stream gravel 
extraction since the early 20th century.  Until recently, gravel extraction on the Chetco River and 
other southern Oregon coastal streams was primarily regulated by the Oregon Department of State 
Lands and Curry County, but in 2006 the U.S. Army Corps of Engineers, Portland District 
determined that gravel mining may also fall under jurisdiction of the Corps, because mining 
activities may result in the discharge of dredged material (hence requiring a Corps issued 404 
permit).   


These factors have motivated an interagency team, chaired by the U.S. Army Corps of 
Engineers, Portland District and the Oregon Department of State Lands to address in-stream gravel 
mining across the State of Oregon.  This larger team is further divided into an Executive Team, 
made up of management level representatives, and a Technical Team, made up of technical level 
staff.  The first river system to be addressed is the Chetco River near Brookings, Curry County, 
Oregon.  A determination must be made by June 2009 to develop the permitting conditions 
necessary for continued gravel extraction.  Evaluating sediment transport within the Chetco River 
system has been determined to be a critical piece of the overall study and will provide a scientific 
basis from which the permitting agencies can evaluate gravel mining activities.   
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Objectives  
 


The overall goal of the project is to provide an understanding of sediment transport in the 
Chetco River, with a primary goal of developing a sediment budget for the lower Chetco River.  
Because the bed substrate of the lower Chetco River is dominated by gravel and cobble sized clasts, 
and because this bed material composes the predominant size range utilized by the gravel mining 
companies, this project will focus on understanding the bedload component of the sediment budget.  
This project will also provide information on how the Chetco River channel, floodplain and related 
water features interact, and how changes in these features relate to landuse practices such as 
channel stabilization and gravel extraction.  This broad understanding will be accomplished 
through the following objectives:   


 
1. Develop a sediment budget for lower 11 miles of the Chetco River. This will entail identifying 


and characterizing sources and sinks of sediment throughout the study area and determining 
sediment flux entering and exiting the lower Chetco River via natural and anthropogenic 
processes.  The sediment budget will be determined through two different methods (a 
morpholology-based approach and the Sediment Impact Assessment Method) which will 
provide a more robust determination of sediment storage trends in the lower Chetco River. 


 
2. Independently verify the sediment budgets determined in Objective 1 by applying empirical 


bedload transport equations to evaluate sediment flux on the basis of flow records, channel 
hydraulics and sediment characteristics.  The bedload equations will be applied for flow 
conditions measured at the USGS gage located at River Mile 10.7 on the Chetco River. 


 
 


Approach  
This project will consist of a series related but specific tasks aimed at the understanding the 
sediment budget of the Chetco River and the relationships between sediment storage, channel 
morphology floodplain processes and landuse practices.  In addition, several optional tasks are 
presented which will provide critical data to support the project objectives. 


 
Objectives 1 will be achieved by determining sediment budgets using two separate methodologies 
as outlined in Tasks 1 and 2.  In addition to producing a sediment budget (Objective 1), Task 1 will 
also involve a series of sub-tasks, which will support a more comprehensive understanding of 
channel and floodplain processes along the lower Chetco River. 
 
Task 1:  Develop sediment budget for the Lower Chetco River using a morphology-based approach 
 


In this task, sediment budget will be developed for the lower 11 miles of the Chetco River 
using a morphology-based approach.  This approach will not only provide a means of quantifying 
sediment fluxes throughout the lower Chetco River, but it will also provide a geomorphic 
framework for understanding temporal and spatial changes in channel morphology over the past 70 
years and will thus offer insight into the role of gravel movement and removal on channel evolution 
and floodplain processes. 
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The morphology-based sediment budgets are estimated with repeat (historic) topographic 
surveys and areal photo analyses documenting volumetric changes of bed and bar sediment (e.g., 
Ham and Church, 2000).  As such, this task will rely heavily upon historic datasets and will involve 
developing sediment budgets from historical data for several different time periods in order to track 
temporal changes in sediment storage.  In order to calculate volumetric fluxes of sediment, we will 
develop a geospatial database composed of GIS maps of the channel and related features such as 
gravel bars, secondary channels and floodplain for several different time periods.  Comparing GIS 
maps between two time periods will allow us to compute the area eroded or deposited within a 
particular reach.   These planview (e.g., 2D) representations of channel and active floodplain will 
be paired with historic survey data and recent field measurements in order to estimate the depth of 
the mobile sediment layer for each time period, and hence provide a means of computing the 
volumetric sediment flux for each time period (Martin and Church, 1995; McLean and Church, 
1999; Ham and Church, 2000; Gaueman et al., 2003).   


We will aim to develop sediment budgets for a minimum of four key points in time utilizing 
historical and modern channel maps (see Table 1 for information on map sources). 
  


• 1930’s-1940’s:  The Army Corps of Engineers aerial photographs from 1939 represents the 
earliest known aerial photographs for the Chetco River.  There was also bathymetric 
mapping conducted for the lower Chetco River as part of the 1939 mapping effort which 
will be used to compare long-term changes in sediment storage at the mouth of the Chetco 
River.  Aerial photographs from 1940 flown by the BLM and South Coast Lumber 
Company will be reviewed and potentially utilized in order to obtain a sediment budget for 
this period.  Although gravel extraction did occur prior to the 1930’s, extraction practices 
during this period are not well documented and it is presumed that extraction during this 
period was less than occurred in subsequent decades.  


• 1960’s-1970’s: This period captures the 1964 flood, which was the largest flood of record, 
triggering channel changes on the Chetco River and other rivers throughout the Pacific 
Northwest.  The 1960’s-1970’s also represents a period of increased gravel extraction which 
was used to supply the construction of Highway 101.  Aerial photographs are available from 
the BLM and South Coast Lumber Company for this period, from which we will select a 
pair of photos that bracket the 1964 flood while also providing representative coverage and 
resolution to support our mapping endeavors. 


• Present (1990’s-2000’s):   This most recent period provides multiple high-resolution aerial 
photo datasets and well documented gravel extraction practices.  By developing several 
sediment budgets for shorter time intervals within this period, we aim to characterize the 
variability in sediment flux occurring on the modern Chetco River under the influence of 
modern landuse and recent climatic patterns.  We plan to use the high resolution, digital 
orthophotographs from 1995, 2000, 2005 and 2008 (see Table 1 for data sources) which will 
provide three sets of data from which to compute changes in sediment storage along the 
lower Chetco River.  The aerial photo mapping will be paired with survey data provided by 
the gravel operators, field measurements conducted during the summer of 2008 and LiDAR 
data (to be flown in 2008) to estimate the volumetric sediment flux and three-dimensional 
changes in channel geometry for each of the three time-periods 1995-2000, 2000-2005 and 
2005-2008.   


 
Development of sediment budgets using a morphology-based approach involves a number 


of sub-tasks, several of which will yield useful products helpful for understanding historical 
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channel change relative to a variety of landuse practices that may have impacted the channel (e.g., 
gravel extraction, construction of revetments etc).  Task 1 Sub-Tasks include: 


 
Task 1.a:  Development of historical channel maps 


In order to create sediment budgets for several different time periods, we will create digital 
channel maps from a minimum of six different time periods spanning the interval 1939-2008.   The 
set of six channel maps will be used to calculate sediment budgets from four different time 
intervals.   We will aim to create a set of four digital maps from the period (1990-2008) in order to 
develop three sediment budgets representing recent landuse patterns and hydrology.  We will also 
aim to create two additional channel maps from historical aerial photos for use in developing a 
fourth sediment budget from the early-mid 20th century.  Although we will aim to create six digital 
channel maps, the exact number of channel maps created, and sediment budgets developed using 
the morphological approach, will be determined once all datasets have been reviewed for data 
quality and coverage.    


The digital channel maps will be created by first scanning the historical aerial photos into a 
digital format (e.g., TIFF format), and then georectifying the images using standard techniques 
(e.g., ERDAS Imagine ® and ESRI ArcMap®).  Once the images are georectified, we will digitize 
key fluvial features for the entire study area for each time period.  Digitizing units will be explicitly 
defined and the digitizing line work will be proof-read by a second experienced team member.  For 
this project, we will digitize the following kinds of units: 


 
• Active channel boundary (left and right banks): This includes the wetted 


(low flow) channel plus dry but vegetated bars and other surfaces.  It 
represents approximately the bankfull channel (Rapp and Abbe, 2003). 


• Channel bars and islands: this includes all bars and islands, vegetated and 
bare that lay within the active channel. 


• Other water features on the floodplain: this includes springs, ponds and 
secondary channels. 


• In-stream structures:  this includes revetments, bridges and other structures 
located within, or adjacent to, the active channel boundary. 


• Land-use practices:  Where we can reasonably identify gravel extraction and 
other in-stream landuse practices from the aerial photos, we will include such 
features in our digitization. 


 
Task 1.b:  Determine planimetric changes in channel and bar geometry over time  


In this task, we will calculate planimetric (e.g., 2D) changes in channel morphology by 
overlaying the historical channel maps created in Task 1.a (e.g., O’Connor and others, 2003b; Rapp 
and Abbe, 2003, Wallick and others, 2007).  For each time-period, we will calculate rates of bank 
erosion and deposition, as well as aerial changes in bar and island morphology.  Our analysis will 
be completed using standard methodologies in ESRI ARCMap®. 


Although quantification of planimetric changes in channel morphology is a key component 
to determining the sediment budget using the morphology-based approach, these analyses also 
provide a basis for quantitative analysis of channel migration and their spatial and temporal 
variation (e.g., O’Connor and others, 2003b).  While a detailed analysis of channel migration is 
beyond the scope of this project, the channel maps and the quantification of planimetric change will 
allow us to identify key channel and floodplain formation processes and may also allow us to make 
generalized statements regarding historical changes to these processes.  More importantly, the 
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channel maps provide a platform for future studies that seek to establish linkages between spatial 
and temporal patterns of channel change and controlling factors such as flood discharge, landuse 
practices and valley geomorphology. 


 
Task 1.c:  Determine depth of the mobile bed layer 
 While planimetric changes in channel features can be measured from aerial photographs, 


the depth of sediment stored in these eroded (or deposited) features, must be measured in the field or 
determined from historical survey data.  In this task, we will determine the reach-average depth of 
the mobile bed layer through a combination of field measurements, analysis of historical surveys 
and by reviewing previous reports documenting vertical changes in the bed profile of the lower 
Chetco River. 


During the summer of 2008, we plan to measure the height of channel banks, gravel bars 
and islands in order to determine the difference in elevation between these surfaces and the bottom 
of the channel thalweg.  By measuring multiple surfaces along the entire study area, we hope to 
characterize the spatial variability in bank and bar height in order to determine reach-average values 
for each of the key types of features present.  Although the precise methodology for determining 
bank and bar heights will be determined during an initial reconnaissance visit and will depend upon 
flow conditions, site access and other variables, we anticipate that the measurements will be made 
by surveying cross-sections across key channel/bar features and the adjacent channel.  The LiDAR 
survey (flown spring of 2008, expected to be available by fall 2008) will complement our field 
reconnaissance by providing a mechanism for rapidly and remotely measuring bank and bar heights 
above the water surface.  Such measurements can be combined with field measurements 
characterizing the bank/bar height below the water surface, to provide a more comprehensive dataset 
of bank and bar heights.   


Finally, we will augment our bank and bar height dataset by reviewing gage data and 
channel measurements as collected by the USGS for the stream flow gage at River Mile 10.7.  
Beginning in 1969, there have been repeat cross-section surveys at this location, which will provide 
an indication of the magnitude of vertical bed changes at the upstream end of our study reach. 


 
Task 1.d:  Describe sediment characteristics 
As part of our summer 2008 field campaign, we will measure particle size by conducting pebble 


counts and will also describe other characteristics such as lithology, rounding and other 
characteristics that are relevant to the development of the sediment budgets.  In particular, we will 
conduct particle size analysis for both armor and sub-armor layers on gravel bars and, where 
feasible, along the channel bed.  We will develop a sampling scheme that will allow us to track 
longitudinal changes in grainsize, to determine the degree of downstream fining that occurs along 
the Chetco River.  Although a formal analysis of sedimentologic characterics (e.g., particle density, 
ablation rates etc) is beyond the scope of this project, the reconnaissance level characterization 
proposed herein will provide data required for the sediment budgets and will also provide bed 
substrate data that will be useful to other disciplines examining habitat and biological processes 
along the lower Chetco River. 


 
Task 1.e:  Determine sediment budget for lower Chetco River 


Here, we will quantify changes in sediment storage, identify sources and sinks of sediment 
and calculate the sediment budget for the lower Chetco River.  We anticipate developing sediment 
budgets for a minimum of four different time periods, including three sediment budgets spanning 
the relatively short time intervals from the period 1990-2008 for which there are high resolution, 
digital orthophotos available (Table 1).  We will also aim to develop at least one sediment budget 
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from a historical time period utilizing historical aerial photographs and survey data.  However, the 
actual number time periods we will evaluate will depend upon data quality and coverage.   Our 
analysis will draw upon the systematic measurements of channel change completed in Tasks 1.a-1.c 
to compute reach-average trends in sediment flux over time (e.g., McLean and Church, 1999; Ham 
and Church, 2000).  We will calculate volumetric changes in bed-material storage as the product of 
planimetric change (as computed in Task 1.b) and the average depth of the mobile bed layer (as 
determined in Task 1.c).   


In determining the sediment budget, we aim to examine a variety of natural and 
anthropogenic influences that may have impacted sediment storage in the lower Chetco River over 
the past 70 years.  In particular, we will rely upon the aerial photos, survey data and previous 
reports to identify both discrete sources/sinks of sediment (e.g., tributary influences, instream 
gravel mining, dredging in the Chetco River Estuary), as well as diffuse sources/sinks of sediment 
(e.g., factors that influence longer reaches such as channel erosion).  We also aim to determine the 
flux of sediment entering and exiting the lower Chetco River (e.g., net influx of sediment entering 
the lower Chetco River from the upper watershed, net efflux of sediment from lower reach into the 
estuary). 


 
Task 2:  Development of sediment budget using the Sediment Impact Assessment Model (SIAM) 
  
 In this task, we will develop a sediment budget for the lower Chetco River using the SIAM 
method.  SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment 
management activities and determine trends in sedimentation.  The tool has been incorporated in 
the latest version of the U.S. Army Corps of Engineers HEC-RAS model (vsn. 4.0) as a design 
module.  The SIAM model is similar to a simplified 1D hydraulic model whereby the channel is 
represented by a series of geomorphically similar reaches (e.g., the channel centerline is divided 
into several reaches on the basis of planform and physiography).  We will then define local 
sediment sources/sinks (e.g., tributary inputs, landuse practices) as well as the upstream and 
downstream boundary conditions.  The hydraulics and bed sediment characteristics of each reach 
will be characterized using a representative data determined from field surveys and hydraulic 
analyses.  Although much of the information needed for the SIAM model (e.g., channel geometry, 
sediment inputs from tributaries) will be determined during Task 1, we will verify each of the 
SIAM inputs during Task 2.   


 We will develop three sediment budgets using the SIAM model to represent ‘wet’ years, 
‘dry’ years and ‘average’ conditions.  These scenarios will be developed by assembling flow and 
sediment data for a representative time period (typically several decades) and then defining the 
thresholds for ‘wet’ and ‘dry’ years and categorizing the data accordingly.    We will then 
annualizing the data across the entire time period, (to create the boundary conditions for the 
‘average year’).  Data from each of the ‘wet’ and ‘dry’’ subsets will also be annualized to create 
boundary conditions representing those conditions.  The product for Task 2 will be three sediment 
budgets for each of the SIAM reaches defined in the lower Chetco River. 


An additional outcome of the SIAM model development will be hydraulic characteristics 
for various reaches of the lower Chetco, which can be formally presented in the Final Report and 
made publically available.  For example, the SIAM model will require channel geometry which we 
will extract from the 2008 LiDAR data and from surveys conducted in the summer of 2008.  Such 
data can be provided to the U.S. Army Corps of Engineers, so that biologists may develop width-
to-depth ratios or other metrics that are useful for evaluation of habitat characteristics 
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Objective 2 will be achieved by applying bedload transport equations to verify the sediment 
budgets determined in Tasks 1 and 2.  The methodology for applying the equations is described in 
Task 3.  
 
Task 3  Independent bedload transport equations to verify sediment budgets 
 
 In this task, we will apply empirical to semi-empirical bedload transport formulae to 
estimate bedload transport.  Bedload transport equations are widely applied due to their relative 
ease of use in comparison with other methodologies (e.g., direct measurement) for estimating 
sediment transport (e.g., Gomez and Church, 1989; Wilcock, 2001)   The formulae are typically 
based upon the assumption that upstream supply is unlimited, hence the bedload transport is limited 
solely by flow conditions.  However, several recent applications have been developed which partly 
account for the supply limitation by considering the bed-material particles size distributions.  We 
will draw upon recent applications of this approach including work by Ned Andrews (USGS) for 
several coastal California streams (Andrews, 2007; Andrews, 2008 in prep) and work by J. Barry 
for several Idaho gravel-bed streams (Barry et al., 2004).  Because this approach requires 
streamflow information, we will apply the bedload transport equations at the site of the USGS gage 
at mile 10.7 of the Chetco River.  This approach requires field measurements to characterize 
particle size distribution and local flow conditions which will be conducted during the summer of 
2008, and will also draw upon the GIS analyses and channel metrics completed in Task 1.    


We will evaluate several different bedload transport formulas and will select a minimum of 
two equations for use on the lower Chetco River.  Our selection will be made by evaluating several 
equations and selecting equations that are suitable for the Chetco River (in terms of its hydraulic, 
sedimentologic and geomorphic characteristics) and have data requirements that can be satisfied 
through existing datasets, proposed surveys and the fieldwork proposed for the summer of 2008.   


By applying the bedload transport equations, we aim to independently verify the sediment 
fluxes determined through the morphology-based approach and the SIAM model (e.g., Martin and 
Ham, 2005).  Bedload transport equations typically provide an indication of sediment flux for a 
particular discharge, whereas sediment budgets estimated from the morphology-based approach 
and SIAM provide average annual sediment fluxes.   


We will use instantaneous measurements of discharge as collected at the USGS gaging 
station at 15-minute intervals in order to estimate sediment fluxes over the course of actual 
hydrographs.  Because the Chetco River typically experiences very rapid rise and fall of peak 
flows, the 15-minute data will allow for greater resolution of the hydrograph than might be gained 
by using daily average values which would tend to reduce the peak discharges that are likely 
responsible for transporting a majority of the bed material.  The 15-minute data is available from 
1988 to present, which corresponds with our goal of creating three sediment budgets using the 
morphology-based approach for the period 1990-2008.  By using the bedload formulas to calculate 
sediment flux over the same periods for which we are developing the sediment budgets, we aim to 
develop directly comparable estimates of volumetric sediment flux for the lower Chetco River. 
 
Objectives 1 and 2 will be supported through the following tasks, which will provide important 
data to substantiate our findings from Tasks 1-3. 
 
Task 4  Reconnaissance level description of sediment sources in Chetco River Basin 
 
 In this task, we will conduct a reconnaissance level examination of sediment sources in the 
upper Chetco River Basin.  In particular,  we will examine aerial photographs and conduct a site 
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visit to determine the primary sources of sediment to the Chetco River and will identify key storage 
sites (such as fans or debris flows) that may be releasing sediment to the lower Chetco.  We will 
also conduct a literature review to assess the primary processes and rates of sediment generation 
and delivery in other coastal basins in Oregon and Northern California.  The goal of this task is to 
provide a brief, qualitative assessment of sediment sources in the Chetco Basin and provide the 
rates of sediment yield that have been published for other coastal basins.    
 
Task 5  Conduct Bedload Measurements to Determine Initiation of Bedload Transport 
 
 In this Task, we will take direct measurements of bedload transport from the bridge located 
at River Mile 10.7 on the lower Chetco River near the USGS streamflow gage.  The goal of the 
bedload sampling is to determine the discharge at which bedload transport is initiated, as this 
information will help us refine our estimates of sediment flux as calculated from the bedload 
transport equations (e.g., Task 3), as well the sediment budgets determined in Tasks 1 and 2.  
Furthermore, when combined with the other analyses and data collection proposed for this project, 
the bedload measurements provide critical information that helps us to better characterize and 
quantify sediment transport on the lower Chetco River. 


For example, we may determine that a discharge of 5,000 cfs is necessary to get substantial 
bedload transport.  By comparing this critical discharge against flow records, we can gain a better 
understanding a) the total number of days that bedload transport likely occurred during a particular 
year; and b) the magnitude of sediment transport and the degree of re-working of the channel bed 
that may have occurred in a particular year.  For example, if the threshold discharge for initiating 
bedload transport is determined to be 5,000 cfs, and if a particular time-period from our aerial 
photo analysis has multiple flow events exceeding 20,000 cfs, we will be able to combine our 
sediment budgets for that period (as determined through the morphology-based approach) with 
calculated rates of sediment flux (as determined from the bedload transport equations) to make 
inferences regarding the degree of re-working and re-mobilization of channel and bar deposits that 
occurred during that time-period.  Such an analysis will allow us to ultimately refine and enhance 
our understanding of sediment fluxes throughout the lower Chetco River and will substantiate the 
sediment budgets determined through both the morphological approach and SIAM.    


To determine the initiation of bedload transport in a timely and economic manner, we 
propose making two site visits during the winter of 2008-2009 for the purpose of making a 
minimum of one, and possibly two measurements of bedload transport per visit.  The site visits will 
be strategically timed on the basis of flow and weather conditions so as to  capture the initiation of 
motion.  However, measuring the initiation of bedload transport can be extremely difficult, 
particularly on a flashy system such as the Chetco River which can experience rapid rise and fall of 
the hydrograph, so there is some chance that we may not obtain meaningful measurements with this 
effort.  To measure bedload transport, USGS staff will draw upon both standard techniques (e.g., 
Edwards and Glysson, 1999) that can help define when the bed is mobile.  The USGS field crews in 
the Medford and Portland offices have ample experience collecting and analyzing bedload transport 
data, and have recently been directly involved with extensive bedload sampling efforts on the both 
the Sandy and Deschutes rivers.   


 
Objectives 1 and 2 will also be supported through the following optional tasks, which while not 
required, will provide information to better understand the channel processes and habitat 
characteristics along the lower Chetco River.    
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Optional Task 6  Mapping of temporal trends in riparian vegetation from historical aerial photos  
  


In this Task, we will develop GIS layers of streamside vegetation in the historical channel 
migration zone.  From the temporal sequence of aerial photos used to map and channel and gravel 
bar conditons, we will map major vegetation classes (such as non-woody vegetation, shrubs, open 
trees, closed canopy trees) for each of the six different time periods mapped in Task 1.    The 
vegetation mapping will be done by 1) determining the appropriate spatial resolution for the 
mapping effort 2) determining the categories of vegetation to be mapped 3) field verification 
vegetation types to ensure good correlation between air photos and ground-based surveys and, 4) 
digitizing riparian vegetation from air photos.  We will consult with U.S. Army Corps of Engineers 
and USGS biologists in determining the final mapped vegetation classes. 


 The vegetation maps will be developed in coordination with our geomorphic mapping of 
the channel and floodplain features, with an overall goal of providing a comprehensive geospatial 
database that can be used to relate fluvial and biological processes.  Each of the vegetation GIS 
layers will undergo an internal QAQC process and will be publically available at the conclusion of 
the project.  The main product for this task will be GIS datasets depicting major types of vegetation 
for different time periods for the lower 11 miles of the Chetco River.  We will provide a description 
of the vegetation mapping methods and a brief overview of the findings from the mapping efforts 
as part of the Final Report.  We will also provide basic metrics describing the spatial and temporal 
trends in vegetation over time.  However, a formal quantitative analysis of vegetation changes and 
discussion of the underlying biological/geomorphic processes is beyond the scope of this project. 
 
Optional Task 7  Mapping of bank materials through field surveys and aerial photo analysis 
  
 In this task, we will develop GIS layers depicting the distribution of resistant bank materials 
along the lower 11 miles of the Chetco River.  We will develop these datasets by utilizing field 
surveys and existing datasets (e.g., soils and geology maps) to determine the primary types of bank 
materials bordering the active channel.  These bank materials will be defined during the field 
survey, and will likely consist of four major categories: erodible alluvium (e.g., loose sands and 
gravels), resistant alluvium (e.g., cohesive clays or indurated gravels), highly resistant bedrock and 
highly resistant anthropogenic materials (e.g., revetments). 


In addition to creating GIS files showing the distribution of resistant bank materials, we will  
use the bank lines of the active channel (as mapped in Task 1)and separate these bank lines into 
discrete sections according to the bank material bordering the channel in that location.  We will 
also separate the channel centerline into bend-sized reaches and classify each section according to 
the bank material that each bend is actively eroding into.   The spatial unit for our discretization 
scheme will probably be on the order of one bend, because the goal of this task is characterize the 
dominant bank materials that are determining channel change. 


From these layers we will calculate the percentage of the right and left bank that are bordered 
by different types of bank materials (e.g., highly erosive alluvium, resistant alluvium, bedrock, 
highly resistant man-made feature).  We will also calculate the length of channel (in terms of 
centerline distance) that is bordered by resistant bank materials.  We will provide a description of 
the mapping methods in the Final Report, along with a brief overview of the findings.  In addition, 
all GIS layers and related datasets will become publically available at the conclusion of the project. 
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Optional Task 8  Bathymetric survey of lower Chetco River 
  


In this task, USGS staff will prepare a bathymetric map of the lower 3.5 miles of the Chetco 
River, from the approximate head of tide to the mouth of the Chetco.  The bathymetric survey is 
performed by mounting an Acoustic Doppler current profiler (ADCP) to a moving boat and making 
multiple closely-spaced transects across the survey area.  The ADCP can simultaneously measure 
water velocity and depth, providing multiple datasets that will be of use in evaluating fluvial and 
biological processes along the lower Chetco River.  Depending on river levels at the time of the 
survey, the upper 1.5 miles of the survey area may be too shallow for an ADCP boat-based survey 
and may require an alternative survey methodology (e.g., cross-sections using total station).  If an 
alternative approach is necessary for this 1.5 miles, USGS staff will communicate the survey 
options with the U.S. Army Corps of Engineers to ensure that the survey methodology employed 
will meet the project needs. 
 The survey data will be processed by USGS staff to prepare a bathymetric map that utilizes 
the same horizontal and vertical datum as the 2008 LiDAR survey, and has a spatial extent that 
blends seamlessly with the 2008 LiDAR coverage.  This will allow us to create a single map of the 
lower Chetco that combines the terrestrial survey data (from LiDAR) with the channel bottom 
(from bathymetric survey).  This data will become publically available in multiple formats (e.g., 
paper maps, DEM raster format and xyz point data).  USGS staff will use the bathymetric data to 
compute volume changes in the lower Chetco River by comparing the recent survey data against 
the 1939 bathymetric survey completed by the Corps of Engineers.  The bathymetric survey will 
also useful for a variety of biological studies.  For example, the bathymetry can be combined with 
knowledge of tide elevations and turbidity to identify areas where aquatic vegetation is likely to be 
present or to determine habitat conditions in the estuary. 
 


Laboratory Quality Assurance and Error Estimation 
 
We aim to bolster our analyses, and ultimately minimize the uncertainty of our results, by 


applying multi-pronged strategy whereby the results from each individual analysis will serve to 
verify the results from the other components of the study.  In this project, the primary sources of 
uncertainty will arise from our usage of historical datasets that have different levels of resolution.  
For example, we will utilize aerial photographs from several different time periods which will each 
have varying degrees of resolution and may also have shadows obscuring portions of the channel.   
Potential sources of error will primarily arise from our data processing procedures which include 
georectification of aerial photographs and digitization of channel features. To address such issues, 
we will employ standardized methodologies so that a repeatable procedure is employed at each step 
of our analyses, and the digitization and georectification is verified by a reviewer.  To the extent 
feasible, we will document potential sources of uncertainty and error and will seek to quantify their 
impacts of on our results.  At the conclusion of our analyses, we will present a formal error analysis 
as part of the final report.   


 


Study Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 


will make an effort to “design study products that will be more useful and relevant to solving 
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problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing in-stream 
gravel mining issues on the Chetco River.   


Currently, there is uncertainty regarding the role of gravel extraction and other landuses on 
altering channel morphology and floodplain processes on the Chetco River.  However, in order to 
quantify impacts to the channel and its sediment budget from specific anthropogenic influences, we 
must first have a basic understanding of the channel and bar morphology along the Chetco River, as 
well as quantitative and qualitative characterization of the processes and rates of channel evolution.  
Inherent to this basic understanding of channel processes is knowledge of how variations in 
sediment supply and sediment transport capacity influences channel processes.  Once we have 
developed baseline datasets (e.g., historical channel maps, surveys, flow records) from which to 
characterize historical channel processes along the Chetco River, we can begin identifying natural 
and anthropogenic controls on channel change, and systematically assessing the role of these 
impacts in influencing sediment storage throughout the lower Chetco River.  Moreover, findings 
from the Chetco River will likely have relevance to nearby coastal watersheds and will provide a 
platform for developing specialized research strategies to tackle similar issues of sediment storage 
and landuse planning on adjacent basins. 


Finally, this study will result in the creation of numerous datasets which can be utilized for 
a wide range of future studies.  The digital historical maps which form a basis for the morphology-
based approach will be useful to a variety of future studies such as those evaluating historical 
changes in riparian habitat and water quality. Similarly, the SIAM model developed for this study 
can be used a planning tool to not only evaluate alternative gravel extraction scenarios, but it can 
also be used to determine the potential impacts to the sediment budget resulting from changes to the 
discharge regime, channel geometry or sediment supply.   


 


Reports and Products  
Study results will be published in a USGS Scientific Investigation Report (SIR) which will 


be digitally published in Fiscal Year 2009.  The SIR for the Chetco River will include historical 
channel maps (based on GIS layers developed in this study) of historical channel position, 
geomorphic map units and aerial photograph coverages.  The report will include all basic data, in 
tables or appendices of quantitative channel measurements (including both measurements which 
document adjustments to both horizontal and vertical channel position).  The report will include 
analyses of these data, including temporal and spatial trends in channel and floodplain 
characteristics and controlling variables such as gravel extraction volumes and flood volumes peak 
discharge.  The report will describe the sediment budget as determined from the morphology-based 
approach and will present the spatial and temporal trends within the sediment budgets developed 
for different time-periods.  The SIAM model will also be discussed, along with a description of the 
model development and model results.  In describing each of these approaches, we will provide 
detailed explanations of the assumptions applied in each methodology and descriptions of all 
supporting datasets used for each model.  Finally, the bedload transport equations will be described, 
along with descriptions of the underlying data and results gained from application of the equations.  
Within the report, these results from each of our analyses will be used to develop hypotheses 
describing the interaction of sediment load, channel processes and floodplain evolution along the 
lower Chetco River.   By digitally publishing the report, the full report, including all plates and 
tables, will be publically available from the USGS website. 
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A copy of the Draft SIR will be submitted to the U.S. Army Corps of Engineers at the same 


time that the report goes out for colleague review.  Once the SIR is published, supporting datasets 
including the geospatial database containing GIS layers developed during the project, will also be 
publically available and will be distributed to U.S. Army Corps of Engineers 


 


Presentation of Results 
Monthly project updates will be presented to the Technical Team for the duration of the 


project (e.g., August 2008-April, 2009).  During these monthly updates, USGS staff will provide a 
brief summary of activities and progress.  The Final Results from the study will be presented at a 
meeting to the U.S. Army Corps of Engineers near the completion of the project.  This final 
presentation will be scheduled well in advance of the meeting date (e.g., minimum of one month 
notice for planning purposes).  The presentation will include key staff members from the USGS 
study team and will allow ample time for discussion of the study methods and results.   
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Table 1.  Summary of aerial photos available for lower Chetco River.  Data for COE, BLM 
and South Coast Lumber Company photos provided by Janine Castro, USFWS. 


 


Photo Date Source Extent Digital 
format 


GeoRectified Notes 


1939 U.S. Army Corps of 
Engineers 


unknown unknown unknown  


1940 BLM unknown unknown unknown  
1955 BLM unknown unknown unknown  
1976 BLM unknown unknown unknown  
1986 BLM unknown unknown unknown  
1992 BLM unknown unknown unknown  
1997 BLM unknown unknown unknown  
2002 BLM unknown unknown unknown  
1940 South Coast Lumber Co. unknown unknown unknown  
1962 South Coast Lumber Co. unknown unknown unknown  
1972 South Coast Lumber Co. unknown unknown unknown  
1976 South Coast Lumber Co. unknown unknown unknown  
1981 South Coast Lumber Co. unknown unknown unknown  
1985 South Coast Lumber Co. unknown unknown unknown  
1990 South Coast Lumber Co. unknown unknown unknown  
1994 South Coast Lumber Co. unknown unknown unknown  
1998 South Coast Lumber Co. unknown unknown unknown  
2000 South Coast Lumber Co. unknown unknown unknown  
2002 South Coast Lumber Co. unknown unknown unknown  
2004 South Coast Lumber Co. unknown unknown unknown  
2006 South Coast Lumber Co. unknown unknown unknown  
1995 USGS/USFS full study area yes yes Flown 


8/5/1994  & 
5/27/1997  


2000 USGS/USFS full study area yes yes Flown 
July/August 
2000 


2005 NAIP full study area yes yes Flown July 
15-20, 2005 


2008 Watershed Sciences  full study area yes yes Expected 
8/2008 
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Figure 1.  Chetco River study area in southern Oregon.  Study area encompasses the lower, alluvial reaches 
of the Chetco River below the USGS gage located at River Mile 10.7.  Aerial photography is from the 2005 
NAIP digital orthophotos. 


Chetco River Watershed


Study area 


USGS Gage 
River Mile 


10.7
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Expenses/Funding 
The budget for this project assumes that project will be funded entirely by the U.S. Army 


Corps of Engineers.  The budget assumes that the project will commence in the summer of 2008 
(Fiscal Year 2008) and will continue through the spring of 2009 (Fiscal Year 2009).   


 


EXPENSES FOR SEDIMENT TRANSPORT STUDIES FY2008 FY2009 


Sediment transport studies & development of sediment budgets (Tasks 1-4)   
Salaries, benefits and indirect costs $45,144 $153,016 
Supplies and equipment 1,700 500 
Travel expenses 3,800 1,000 
Publication expenses 0 10,000 
Total cost for sediment transport studies  $50,644 $164,516 
   
Expenses for measurement of bedload transport  (Task 5)   
Salaries, benefits and indirect costs $0 $19,400 
Supplies, equipment & travel - 3,140 
Goods and services, other cost centers - 3,600 
Total cost for measurement of bedload transport   $0 $26,140 
   
Total Project Cost for Sediment Studies & Measurements (Tasks 1-5) $50,644 $190,656 


 
Total two-year cost for Sediment Studies & Measurements (Tasks 1-5) $241,300 


 
 


EXPENSES FOR OPTIONAL MAPPING TASKS FY2008 FY2009 


Mapping streamside vegetation from aerial photos  (Task 6)   
Salaries, travel expenses, equipment, benefits and indirect costs $6,030 $19,125 
   
Mapping bank materials from field mapping &  existing datasets (Task 7)   
Salaries, travel expenses, equipment, benefits and indirect costs $5,280 $14,420 
   
Total Optional Mapping Tasks   (Tasks 6 & 7) $11,310 $33,545 


 
Total two-year cost for Optional Mapping Tasks (Tasks 6 & 7) $44,855 


 


 


 


 
 


 


EXPENSES FOR BATHYMETRIC SURVEY OF ESTUARY FY2008 FY2009 


Bathymetric Survey of the lower 3.5 miles of Chetco River (Task 8)   
Salaries, benefits and indirect costs $22,380 $10,000 
Supplies, equipment & travel 3000 - 
Goods and services, other cost centers 1000 - 
Total cost for bathymetric survey (Task 8) $26,380 $10,000 


 
Total two-year cost for bathymetric survey (Task 8) $36,380 







 18


Personnel/Schedule 
The schedule for this project assumes that the project will be initated in the late summer 


(e.g., July or August) of 2008, with field work, data collection and aerial photo processing 
occurring within Fiscal Year 2008.  The remaining tasks, including data analysis and report 
preparation will be completed in Fiscal Year 2009.  This schedule is based upon the assumption 
that key datasets (such as the Chetco River LiDAR) will be available to the project team by 
September 1, 2008.  In order to meet the timelines requested by the U.S. Army Corps of Engineers, 
fieldwork must be completed during the low-water season (e.g., August-September, 2008), so that 
data analysis can begin by October of 2008.  The personnel presented below represent the staff 
needed to develop the sediment budgets (e.g., Tasks 1-4).  Additional staff from the USGS Central 
Point Field Office will conduct the bedload transport measurements during two site visits in the 
winter of 2008-2009.  If the Optional Tasks are implemented, then additional staff from the USGS 
Portland Field Office and Oregon Water Science Center will be utilized to meet the project 
deadlines specified below.  


 
PERSONNEL FOR SEDIMENT TRANSPORT 


STUDIES                                  
(OREGON WATER SCIENCE CENTER) 


FY2008 FY2009 


GS-15 Hydrologist 10 days 32 days 


GS-11 Hydrologist 29 days 127 days 


GS- 5  Hydrologist 25 days 45 days 


 


 


 


 


WORKPLAN SCHEDULE FY2008 FY2009 


Sediment transport studies 


Data acquisition& field work; begin processing aerial photos August-September  
Develop sediment budgets using morphology-based approach & 
SIAM; Apply equations for bedload transport   October-February 


Conduct measurements of bedload transport  October-January 


Prepare Scientific Investigation Report (SIR) 


Review literature, prepare background material, write up methods 
and approach, prepare base maps of study area. August-September October-January 


Table data and prepare draft graphics   October-January 
Interpret data and write up results and conclusions  December-January 
Submit draft for colleague review   February 
Submit final draft to USGS publishing center  April 
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Phase I: Assessment of Vertical Channel Stability


To determine the feasibility of continued aggregate extraction in Oregon rivers, a two-phase approach to stream assessment was developed by federal and state agencies through the coordinated Gravel Technical Team.  Phase I includes a reconnaissance level geomorphic investigation to determine if the stream reach of interest is aggrading, degrading, or in dynamic equilibrium.  Phase II is a more in-depth analysis of the actual sediment budget including areas of sediment recruitment and storage.  Following is a brief outline of a proposed method for Phase I studies.


Investigator Qualifications:  The investigator shall be knowledgeable of local scour versus general scour on the river system upon which the studies are being conducted. Similarly aggradation may occur on a local and/or regional level.  The investigator’s study should at all times consider the end product use of their document as well as a reasonable temporal framework for the study (10-25 years depending on the limitations of the data set).

The use of sediment budgets and the geomorphic approach are reasonable measures to determine how much and potentially where to mine aggregate, however, they do not specifically address if mining should occur based on the vertical stability of the stream system.  The vertical stability of the stream, whether the stream is aggrading or degrading, is a direct surrogate for the water/sediment balance.  Degrading streams are generally deficient in sediment relative to stream flow, while aggrading streams are generally replete with sediment.  Those streams that are neither aggrading nor degrading are considered to be in “dynamic equilibrium”.

Determination of whether a stream system is aggrading, degrading, or is in a dynamic equilibrium is essential for determining whether in-stream mining is a viable option.  Mining should not occur in degrading stream systems because the degradation indicates that the stream is not in balance with its water/sediment supply and is sediment deficient.  On the other hand, aggrading streams may provide a reasonable source of aggregate if the material can be removed in a way that maintains natural fluvial processes and hence aquatic habitat.  Streams in dynamic equilibrium should be very carefully evaluated because any increased removal of sediment may initiate channel degradation. 


The river system should be carefully evaluated to address bed and bank composition and conditions. For example bedrock controlled channels may respond to gravel removal in a different fashion than an alluvial system or may not respond within the temporal confines of the study.  Similarly a channel may respond to gravel removal differently should the banks be composed of bedrock. The fluvial system should be addressed in a comprehensive fashion and the investigator should note not only the physical composition of the bed and banks but also certain extrinsic variables including other land development conditions which may affect channel response.

A variety of assessment tools are available to determine if a stream is aggrading or degrading that range from a reconnaissance level to an in-depth sediment budget approach. It is advisable to start with a reconnaissance level approach (Phase I) to determine the general trends of a stream system.  If the stream is determined to be aggrading, then a detailed sediment budget analysis can be performed to determine approximate quantities of sediment moving through the system and the primary sources of the sediment.  Following is a list of reconnaissance level, Phase I, techniques (from most rapid and least expensive, to more intensive) that will help to answer the broad question of aggradation or degradation (this list includes common techniques, but should not be considered a complete list).  The maximum number of techniques listed should be employed depending on feasibility and appropriateness to a given site.  This is a weight of evidence argument, so conclusions should not be drawn from a single approach.


· Analysis of stream gauge records, especially long-term comparison of individual flow measurements and rating curve shifts (the number of rating tables will give an indication of channel cross-sectional stability and a trend of aggradation and degradation).


· Comparative longitudinal profile analysis. This may incorporate FEMA data, recent and historic mapping, buried pipeline as-built data and bathymetric surveys.


· Analysis of bathymetry from bridge scour evaluations and/or analysis of bridge as-built conditions with current conditions. The reviewer should determine whether the constructed bridge is an actual constriction to the river or if it is a free spanning structure, which has limited affect on the river flood flows.

· Review of bridge maintenance records, specifically additional scour protection or dredging.  The reviewer should be consider local scour, pier scour and the effect of revetment works on bridge maintenance issues.  This may require initial site review and contact with the local city or county engineer.

· Review of maintenance records associated with pipeline crossings.


· Review of permits issued by state and federal agencies for in-water work.  Permits for bank stabilization projects and repair are particularly useful.


· Review of survey data provided by the mining operators. As part of the permitting process, the operators are required to complete , pre-removal and post-removal topographic surveys of each bar.


· Examination of in-channel or channel-adjacent cultural features for evidence of scour, deposition or influences on local and regional channel stability (i.e. rip rap, levees, irrigation diversions, boat launches, pipelines, culverts).


· Examination of tributary confluences to see if there is an aggradation or degradational condition where the tributary enters the mainstem.


· Analysis of peak flow hydrology, including shifts in magnitude of index floods or flood patterns (extensive gravel exposure after flooding is often interpreted as aggradation, when in actuality it may just reflect a redistribution of the sediment).


· Review of dike/levee elevations, breaching, and flooding history.


· Evidence for cross-sectional change in shape and area, especially widening and shallowing of the cross-section, which can be evaluated even where cross-sections cannot be precisely re-located.


· Review of historical aerial photographs to address changes in plan form.


· Review of bar patterns and the number of bars following a review of historical aerial photographs.  Under this analysis the reviewer should address the charateristics and the population of medial bars, point bars, longitudinal bars and bars located at the outside of meander bends. The size and shape of the bars should be addressed over time recognizing that the the air photos may reflect different water levels or river stage heights.

· Examination of streambank heights and relationship with geomorphic bankfull (the elevation of the depositional surface corresponding with the currently active floodplain, which may not be the same as the historic floodplain).


· Examination of floodplain and bank areas to determine if there is a buried soil horizon.


· Review of changes in points of diversion, any known saltwater intrusion (in tidal areas), and change in groundwater elevation.

· Review of aerial photos with ground truthing  to determine if riparian vegetation has been lost due to prolonged saturation, or if there has been a shift from drought tolerant to saturation tolerant species (or vice versa).


· Field investigation to characterize geomorphic features including tributary junctions, alluvial fans, floodplains, and exposed bedrock.


· Semi-quantitative field examination of streambed sediment patterns.  This may include textural analysis of the armor (pavement) and sub-armor (sub-pavement) layer.  Appropriate statistics may include Grain Size Distribution Curves, Sorting Indices, Measurements of Skewness or Assymetry etc.  The field examination may include, but are not necessarily limited to  the following:


· pavement to sub-pavement size relationships (lack of a coarsened surface layer may indicate heavy sediment load and inability to transport this load or may be influenced by recent historical flows., 

· matrix supported sub-pavement (i.e. the coarse grains do not touch each other, which may indicate a heavy sediment load),.  

· evidence for pool infilling (bars encroaching on pools, or buried pavement in pools), 


· buried pavement layers, 


· bi-modal pavement layers, 


· bimodal sediment distributions (i.e. peak in both the sand and gravel fractions, which can be an indication of heavy local sources such as eroding banks, as opposed to distal watershed sources).


None of these study elements alone is sufficient to conclude that a stream is aggrading or degrading, but taken together, they provide a strong basis for determining the trend in vertical stability and channel response to the removal of aggregate. The reviewer should also note other influences within the watershed that might influence channel behavior including channel straightening, dam construction, construction of levees, subdivision development, civil works etc. 



the Technical Team

We are excited about this project and are looking forward to project initiation.   Please let us know if
you have questions regarding this proposal.

Best regards,
-
Rose Wallick

*******************************************************
Rose Wallick
Hydrologist
US Geological Survey
Oregon Water Science Center
2130 SW 5th Avenue
Portland, OR 97201
rosewall@usgs.gov
phone: 503-251-3219       
fax: 503-251-3470
******************************************************
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SUMMARY 
 

Problem/Background 
The Chetco River in southern Oregon drains a 352 mi2 coastal watershed and provides 

spawning and rearing habitat for two species of Pacific Salmon: coho salmon (Oncorhyncus 
kisutch) and Chinook salmon (O. tshawytscha). Although the basin has historically supported a 
wide range of landuses, including logging and in-stream gravel mining, recent concerns regarding 
gravel extraction on fish habitat have highlighted the need for information regarding the impact of 
gravel extraction on channel processes along the Chetco River and other rivers throughout Oregon.   
 

An interagency team, chaired by the U.S. Army Corps of Engineers, Portland District and 
the Oregon Department of State Lands, has been convened to address in-stream gravel mining 
issues across the state of Oregon.  Evaluating sediment transport within the Chetco River system 
has been determined to be a critical piece of the overall study.  The Technical Team recommended 
the use of two approaches, specifically the morphological approach and the Sediment Impact 
Analysis Model (SIAM).  These methods were chosen because they have similarities and can be 
run concurrently, which is important given the short timeframe to complete the studies.  This 
proposal presents a multi-pronged strategy for evaluating sediment transport through the 
development of sediment budgets and through the application of bedload transport equations. In the 
course of this work, the USGS will develop geospatial database of historic and current channel and 
floodplain conditions enabling evaluation of long-term trends pertaining to aquatic habitat 
conditions. The approach proposed herein is applicable not only to the Chetco River, but is also 
potentially transferable to other river basins in Oregon where there are similar issues of sediment 
storage and landuse planning. 

 

Objectives 
1. Develop a sediment budget for lower 11 miles of the Chetco River which will entail identifying 

and characterizing sources and sinks of bed-material sediment throughout the study area and 
determining bed-material fluxes entering and exiting the lower Chetco River via natural and 
anthropogenic processes.  The sediment budget will be determined through two independent 
methods;  (1) a morphology-based approach allowing estimation of decadal scale sediment 
fluxes and (2) a modeling based approach (the ACOE SIAM model) which will allow a reach-
by-reach prediction of transport conditions for specified flow conditons.   

 
2. Independently evaluate the sediment budgets determined in Objective 1 by applying bedload 

transport equations to evaluate sediment flux on the basis of flow records, channel hydraulics 
and sediment characteristics.  The bedload equations will be applied at the USGS gage located 
at River Mile 10.7 on the Chetco River. 

Approach 
Objective 1 will be achieved by determining sediment budgets using two separate 

methodologies, a morphology-based approach and the Sediment Impact Analysis Model (SIAM).  
In addition to producing a sediment budget (Objective 1), the morphology-based approach will also 
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involve a series of sub-tasks, several of which will yield products that will also be useful for long-
term monitoring as well as quantifying historical channel change and linking historical channel 
change with a variety of natural and anthropogenic controls on channel change.   

 
Objective 2 will be achieved by applying bedload transport equations to verify the sediment 

budgets determined using the morphology-based approach and SIAM.   
 

Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 

will make an effort to “design study products that will be more useful and relevant to solving 
problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing and permitting 
in-stream gravel mining issues on the Chetco River.   
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FULL PROPOSAL 

 

Evaluating sediment transport and gravel storage in the 
Lower Chetco River, Oregon 
 

Problem/Background 
The Chetco River is like many western U.S. rivers where issues of fish habitat, water 

quality, climate change and changing land use values have set in motion new efforts to manage 
rivers and floodplains for multiple resource values.   

The Chetco River, drains a 342 mi2 coastal watershed in southern Oregon and historically 
provided important spawning and rearing habitat for two species of Pacific Salmon: coho salmon 
(Oncorhyncus kisutch) and Chinook salmon (O. tshawytscha).  Southern Oregon/Northern 
California (SONC) coho salmon are listed as threatened under the Endangered Species Act and 
SONC critical habitat includes one of the gravel mining sites presently operating on the lower 
Chetco River.  Additionally, stream temperature in the lower Chetco River does not meet Oregon 
water quality standards.  Like other southern Oregon coastal streams, the lower 20 miles of the 
Chetco River is an alluvial reach characterized by extensive gravel bars (Figure 1).  Some of these 
bars, particularly in the lower 11 miles of the river, have been utilized for in-stream gravel 
extraction since the early 20th century.  Until recently, gravel extraction on the Chetco River and 
other southern Oregon coastal streams was primarily regulated by the Oregon Department of State 
Lands and Curry County, but in 2006 the U.S. Army Corps of Engineers, Portland District 
determined that gravel mining may also fall under jurisdiction of the Corps, because mining 
activities may result in the discharge of dredged material (hence requiring a Corps issued 404 
permit).   

These factors have motivated an interagency team, chaired by the U.S. Army Corps of 
Engineers, Portland District and the Oregon Department of State Lands to address in-stream gravel 
mining across the State of Oregon.  This larger team is further divided into an Executive Team, 
made up of management level representatives, and a Technical Team, made up of technical level 
staff.  The first river system to be addressed is the Chetco River near Brookings, Curry County, 
Oregon.  A determination must be made by June 2009 to develop the permitting conditions 
necessary for continued gravel extraction.  Evaluating sediment transport within the Chetco River 
system has been determined to be a critical piece of the overall study and will provide a scientific 
basis from which the permitting agencies can evaluate gravel mining activities.   
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Objectives  
 

The overall goal of the project is to provide an understanding of sediment transport in the 
Chetco River, with a primary goal of developing a sediment budget for the lower Chetco River.  
Because the bed substrate of the lower Chetco River is dominated by gravel and cobble sized clasts, 
and because this bed material composes the predominant size range utilized by the gravel mining 
companies, this project will focus on understanding the bedload component of the sediment budget.  
This project will also provide information on how the Chetco River channel, floodplain and related 
water features interact, and how changes in these features relate to landuse practices such as 
channel stabilization and gravel extraction.  This broad understanding will be accomplished 
through the following objectives:   

 
1. Develop a sediment budget for lower 11 miles of the Chetco River. This will entail identifying 

and characterizing sources and sinks of sediment throughout the study area and determining 
sediment flux entering and exiting the lower Chetco River via natural and anthropogenic 
processes.  The sediment budget will be determined through two different methods (a 
morpholology-based approach and the Sediment Impact Assessment Method) which will 
provide a more robust determination of sediment storage trends in the lower Chetco River. 

 
2. Independently verify the sediment budgets determined in Objective 1 by applying empirical 

bedload transport equations to evaluate sediment flux on the basis of flow records, channel 
hydraulics and sediment characteristics.  The bedload equations will be applied for flow 
conditions measured at the USGS gage located at River Mile 10.7 on the Chetco River. 

 
 

Approach  
This project will consist of a series related but specific tasks aimed at the understanding the 
sediment budget of the Chetco River and the relationships between sediment storage, channel 
morphology floodplain processes and landuse practices.  In addition, several optional tasks are 
presented which will provide critical data to support the project objectives. 

 
Objectives 1 will be achieved by determining sediment budgets using two separate methodologies 
as outlined in Tasks 1 and 2.  In addition to producing a sediment budget (Objective 1), Task 1 will 
also involve a series of sub-tasks, which will support a more comprehensive understanding of 
channel and floodplain processes along the lower Chetco River. 
 
Task 1:  Develop sediment budget for the Lower Chetco River using a morphology-based approach 
 

In this task, sediment budget will be developed for the lower 11 miles of the Chetco River 
using a morphology-based approach.  This approach will not only provide a means of quantifying 
sediment fluxes throughout the lower Chetco River, but it will also provide a geomorphic 
framework for understanding temporal and spatial changes in channel morphology over the past 70 
years and will thus offer insight into the role of gravel movement and removal on channel evolution 
and floodplain processes. 
 

3/7/2011 Public Notice - Additional Team Documents 000660



 5

The morphology-based sediment budgets are estimated with repeat (historic) topographic 
surveys and areal photo analyses documenting volumetric changes of bed and bar sediment (e.g., 
Ham and Church, 2000).  As such, this task will rely heavily upon historic datasets and will involve 
developing sediment budgets from historical data for several different time periods in order to track 
temporal changes in sediment storage.  In order to calculate volumetric fluxes of sediment, we will 
develop a geospatial database composed of GIS maps of the channel and related features such as 
gravel bars, secondary channels and floodplain for several different time periods.  Comparing GIS 
maps between two time periods will allow us to compute the area eroded or deposited within a 
particular reach.   These planview (e.g., 2D) representations of channel and active floodplain will 
be paired with historic survey data and recent field measurements in order to estimate the depth of 
the mobile sediment layer for each time period, and hence provide a means of computing the 
volumetric sediment flux for each time period (Martin and Church, 1995; McLean and Church, 
1999; Ham and Church, 2000; Gaueman et al., 2003).   

We will aim to develop sediment budgets for a minimum of four key points in time utilizing 
historical and modern channel maps (see Table 1 for information on map sources). 
  

• 1930’s-1940’s:  The Army Corps of Engineers aerial photographs from 1939 represents the 
earliest known aerial photographs for the Chetco River.  There was also bathymetric 
mapping conducted for the lower Chetco River as part of the 1939 mapping effort which 
will be used to compare long-term changes in sediment storage at the mouth of the Chetco 
River.  Aerial photographs from 1940 flown by the BLM and South Coast Lumber 
Company will be reviewed and potentially utilized in order to obtain a sediment budget for 
this period.  Although gravel extraction did occur prior to the 1930’s, extraction practices 
during this period are not well documented and it is presumed that extraction during this 
period was less than occurred in subsequent decades.  

• 1960’s-1970’s: This period captures the 1964 flood, which was the largest flood of record, 
triggering channel changes on the Chetco River and other rivers throughout the Pacific 
Northwest.  The 1960’s-1970’s also represents a period of increased gravel extraction which 
was used to supply the construction of Highway 101.  Aerial photographs are available from 
the BLM and South Coast Lumber Company for this period, from which we will select a 
pair of photos that bracket the 1964 flood while also providing representative coverage and 
resolution to support our mapping endeavors. 

• Present (1990’s-2000’s):   This most recent period provides multiple high-resolution aerial 
photo datasets and well documented gravel extraction practices.  By developing several 
sediment budgets for shorter time intervals within this period, we aim to characterize the 
variability in sediment flux occurring on the modern Chetco River under the influence of 
modern landuse and recent climatic patterns.  We plan to use the high resolution, digital 
orthophotographs from 1995, 2000, 2005 and 2008 (see Table 1 for data sources) which will 
provide three sets of data from which to compute changes in sediment storage along the 
lower Chetco River.  The aerial photo mapping will be paired with survey data provided by 
the gravel operators, field measurements conducted during the summer of 2008 and LiDAR 
data (to be flown in 2008) to estimate the volumetric sediment flux and three-dimensional 
changes in channel geometry for each of the three time-periods 1995-2000, 2000-2005 and 
2005-2008.   

 
Development of sediment budgets using a morphology-based approach involves a number 

of sub-tasks, several of which will yield useful products helpful for understanding historical 
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channel change relative to a variety of landuse practices that may have impacted the channel (e.g., 
gravel extraction, construction of revetments etc).  Task 1 Sub-Tasks include: 

 
Task 1.a:  Development of historical channel maps 

In order to create sediment budgets for several different time periods, we will create digital 
channel maps from a minimum of six different time periods spanning the interval 1939-2008.   The 
set of six channel maps will be used to calculate sediment budgets from four different time 
intervals.   We will aim to create a set of four digital maps from the period (1990-2008) in order to 
develop three sediment budgets representing recent landuse patterns and hydrology.  We will also 
aim to create two additional channel maps from historical aerial photos for use in developing a 
fourth sediment budget from the early-mid 20th century.  Although we will aim to create six digital 
channel maps, the exact number of channel maps created, and sediment budgets developed using 
the morphological approach, will be determined once all datasets have been reviewed for data 
quality and coverage.    

The digital channel maps will be created by first scanning the historical aerial photos into a 
digital format (e.g., TIFF format), and then georectifying the images using standard techniques 
(e.g., ERDAS Imagine ® and ESRI ArcMap®).  Once the images are georectified, we will digitize 
key fluvial features for the entire study area for each time period.  Digitizing units will be explicitly 
defined and the digitizing line work will be proof-read by a second experienced team member.  For 
this project, we will digitize the following kinds of units: 

 
• Active channel boundary (left and right banks): This includes the wetted 

(low flow) channel plus dry but vegetated bars and other surfaces.  It 
represents approximately the bankfull channel (Rapp and Abbe, 2003). 

• Channel bars and islands: this includes all bars and islands, vegetated and 
bare that lay within the active channel. 

• Other water features on the floodplain: this includes springs, ponds and 
secondary channels. 

• In-stream structures:  this includes revetments, bridges and other structures 
located within, or adjacent to, the active channel boundary. 

• Land-use practices:  Where we can reasonably identify gravel extraction and 
other in-stream landuse practices from the aerial photos, we will include such 
features in our digitization. 

 
Task 1.b:  Determine planimetric changes in channel and bar geometry over time  

In this task, we will calculate planimetric (e.g., 2D) changes in channel morphology by 
overlaying the historical channel maps created in Task 1.a (e.g., O’Connor and others, 2003b; Rapp 
and Abbe, 2003, Wallick and others, 2007).  For each time-period, we will calculate rates of bank 
erosion and deposition, as well as aerial changes in bar and island morphology.  Our analysis will 
be completed using standard methodologies in ESRI ARCMap®. 

Although quantification of planimetric changes in channel morphology is a key component 
to determining the sediment budget using the morphology-based approach, these analyses also 
provide a basis for quantitative analysis of channel migration and their spatial and temporal 
variation (e.g., O’Connor and others, 2003b).  While a detailed analysis of channel migration is 
beyond the scope of this project, the channel maps and the quantification of planimetric change will 
allow us to identify key channel and floodplain formation processes and may also allow us to make 
generalized statements regarding historical changes to these processes.  More importantly, the 
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channel maps provide a platform for future studies that seek to establish linkages between spatial 
and temporal patterns of channel change and controlling factors such as flood discharge, landuse 
practices and valley geomorphology. 

 
Task 1.c:  Determine depth of the mobile bed layer 
 While planimetric changes in channel features can be measured from aerial photographs, 

the depth of sediment stored in these eroded (or deposited) features, must be measured in the field or 
determined from historical survey data.  In this task, we will determine the reach-average depth of 
the mobile bed layer through a combination of field measurements, analysis of historical surveys 
and by reviewing previous reports documenting vertical changes in the bed profile of the lower 
Chetco River. 

During the summer of 2008, we plan to measure the height of channel banks, gravel bars 
and islands in order to determine the difference in elevation between these surfaces and the bottom 
of the channel thalweg.  By measuring multiple surfaces along the entire study area, we hope to 
characterize the spatial variability in bank and bar height in order to determine reach-average values 
for each of the key types of features present.  Although the precise methodology for determining 
bank and bar heights will be determined during an initial reconnaissance visit and will depend upon 
flow conditions, site access and other variables, we anticipate that the measurements will be made 
by surveying cross-sections across key channel/bar features and the adjacent channel.  The LiDAR 
survey (flown spring of 2008, expected to be available by fall 2008) will complement our field 
reconnaissance by providing a mechanism for rapidly and remotely measuring bank and bar heights 
above the water surface.  Such measurements can be combined with field measurements 
characterizing the bank/bar height below the water surface, to provide a more comprehensive dataset 
of bank and bar heights.   

Finally, we will augment our bank and bar height dataset by reviewing gage data and 
channel measurements as collected by the USGS for the stream flow gage at River Mile 10.7.  
Beginning in 1969, there have been repeat cross-section surveys at this location, which will provide 
an indication of the magnitude of vertical bed changes at the upstream end of our study reach. 

 
Task 1.d:  Describe sediment characteristics 
As part of our summer 2008 field campaign, we will measure particle size by conducting pebble 

counts and will also describe other characteristics such as lithology, rounding and other 
characteristics that are relevant to the development of the sediment budgets.  In particular, we will 
conduct particle size analysis for both armor and sub-armor layers on gravel bars and, where 
feasible, along the channel bed.  We will develop a sampling scheme that will allow us to track 
longitudinal changes in grainsize, to determine the degree of downstream fining that occurs along 
the Chetco River.  Although a formal analysis of sedimentologic characterics (e.g., particle density, 
ablation rates etc) is beyond the scope of this project, the reconnaissance level characterization 
proposed herein will provide data required for the sediment budgets and will also provide bed 
substrate data that will be useful to other disciplines examining habitat and biological processes 
along the lower Chetco River. 

 
Task 1.e:  Determine sediment budget for lower Chetco River 

Here, we will quantify changes in sediment storage, identify sources and sinks of sediment 
and calculate the sediment budget for the lower Chetco River.  We anticipate developing sediment 
budgets for a minimum of four different time periods, including three sediment budgets spanning 
the relatively short time intervals from the period 1990-2008 for which there are high resolution, 
digital orthophotos available (Table 1).  We will also aim to develop at least one sediment budget 
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from a historical time period utilizing historical aerial photographs and survey data.  However, the 
actual number time periods we will evaluate will depend upon data quality and coverage.   Our 
analysis will draw upon the systematic measurements of channel change completed in Tasks 1.a-1.c 
to compute reach-average trends in sediment flux over time (e.g., McLean and Church, 1999; Ham 
and Church, 2000).  We will calculate volumetric changes in bed-material storage as the product of 
planimetric change (as computed in Task 1.b) and the average depth of the mobile bed layer (as 
determined in Task 1.c).   

In determining the sediment budget, we aim to examine a variety of natural and 
anthropogenic influences that may have impacted sediment storage in the lower Chetco River over 
the past 70 years.  In particular, we will rely upon the aerial photos, survey data and previous 
reports to identify both discrete sources/sinks of sediment (e.g., tributary influences, instream 
gravel mining, dredging in the Chetco River Estuary), as well as diffuse sources/sinks of sediment 
(e.g., factors that influence longer reaches such as channel erosion).  We also aim to determine the 
flux of sediment entering and exiting the lower Chetco River (e.g., net influx of sediment entering 
the lower Chetco River from the upper watershed, net efflux of sediment from lower reach into the 
estuary). 

 
Task 2:  Development of sediment budget using the Sediment Impact Assessment Model (SIAM) 
  
 In this task, we will develop a sediment budget for the lower Chetco River using the SIAM 
method.  SIAM is a rapid assessment screening tool used to evaluate the impacts of sediment 
management activities and determine trends in sedimentation.  The tool has been incorporated in 
the latest version of the U.S. Army Corps of Engineers HEC-RAS model (vsn. 4.0) as a design 
module.  The SIAM model is similar to a simplified 1D hydraulic model whereby the channel is 
represented by a series of geomorphically similar reaches (e.g., the channel centerline is divided 
into several reaches on the basis of planform and physiography).  We will then define local 
sediment sources/sinks (e.g., tributary inputs, landuse practices) as well as the upstream and 
downstream boundary conditions.  The hydraulics and bed sediment characteristics of each reach 
will be characterized using a representative data determined from field surveys and hydraulic 
analyses.  Although much of the information needed for the SIAM model (e.g., channel geometry, 
sediment inputs from tributaries) will be determined during Task 1, we will verify each of the 
SIAM inputs during Task 2.   

 We will develop three sediment budgets using the SIAM model to represent ‘wet’ years, 
‘dry’ years and ‘average’ conditions.  These scenarios will be developed by assembling flow and 
sediment data for a representative time period (typically several decades) and then defining the 
thresholds for ‘wet’ and ‘dry’ years and categorizing the data accordingly.    We will then 
annualizing the data across the entire time period, (to create the boundary conditions for the 
‘average year’).  Data from each of the ‘wet’ and ‘dry’’ subsets will also be annualized to create 
boundary conditions representing those conditions.  The product for Task 2 will be three sediment 
budgets for each of the SIAM reaches defined in the lower Chetco River. 

An additional outcome of the SIAM model development will be hydraulic characteristics 
for various reaches of the lower Chetco, which can be formally presented in the Final Report and 
made publically available.  For example, the SIAM model will require channel geometry which we 
will extract from the 2008 LiDAR data and from surveys conducted in the summer of 2008.  Such 
data can be provided to the U.S. Army Corps of Engineers, so that biologists may develop width-
to-depth ratios or other metrics that are useful for evaluation of habitat characteristics 
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Objective 2 will be achieved by applying bedload transport equations to verify the sediment 
budgets determined in Tasks 1 and 2.  The methodology for applying the equations is described in 
Task 3.  
 
Task 3  Independent bedload transport equations to verify sediment budgets 
 
 In this task, we will apply empirical to semi-empirical bedload transport formulae to 
estimate bedload transport.  Bedload transport equations are widely applied due to their relative 
ease of use in comparison with other methodologies (e.g., direct measurement) for estimating 
sediment transport (e.g., Gomez and Church, 1989; Wilcock, 2001)   The formulae are typically 
based upon the assumption that upstream supply is unlimited, hence the bedload transport is limited 
solely by flow conditions.  However, several recent applications have been developed which partly 
account for the supply limitation by considering the bed-material particles size distributions.  We 
will draw upon recent applications of this approach including work by Ned Andrews (USGS) for 
several coastal California streams (Andrews, 2007; Andrews, 2008 in prep) and work by J. Barry 
for several Idaho gravel-bed streams (Barry et al., 2004).  Because this approach requires 
streamflow information, we will apply the bedload transport equations at the site of the USGS gage 
at mile 10.7 of the Chetco River.  This approach requires field measurements to characterize 
particle size distribution and local flow conditions which will be conducted during the summer of 
2008, and will also draw upon the GIS analyses and channel metrics completed in Task 1.    

We will evaluate several different bedload transport formulas and will select a minimum of 
two equations for use on the lower Chetco River.  Our selection will be made by evaluating several 
equations and selecting equations that are suitable for the Chetco River (in terms of its hydraulic, 
sedimentologic and geomorphic characteristics) and have data requirements that can be satisfied 
through existing datasets, proposed surveys and the fieldwork proposed for the summer of 2008.   

By applying the bedload transport equations, we aim to independently verify the sediment 
fluxes determined through the morphology-based approach and the SIAM model (e.g., Martin and 
Ham, 2005).  Bedload transport equations typically provide an indication of sediment flux for a 
particular discharge, whereas sediment budgets estimated from the morphology-based approach 
and SIAM provide average annual sediment fluxes.   

We will use instantaneous measurements of discharge as collected at the USGS gaging 
station at 15-minute intervals in order to estimate sediment fluxes over the course of actual 
hydrographs.  Because the Chetco River typically experiences very rapid rise and fall of peak 
flows, the 15-minute data will allow for greater resolution of the hydrograph than might be gained 
by using daily average values which would tend to reduce the peak discharges that are likely 
responsible for transporting a majority of the bed material.  The 15-minute data is available from 
1988 to present, which corresponds with our goal of creating three sediment budgets using the 
morphology-based approach for the period 1990-2008.  By using the bedload formulas to calculate 
sediment flux over the same periods for which we are developing the sediment budgets, we aim to 
develop directly comparable estimates of volumetric sediment flux for the lower Chetco River. 
 
Objectives 1 and 2 will be supported through the following tasks, which will provide important 
data to substantiate our findings from Tasks 1-3. 
 
Task 4  Reconnaissance level description of sediment sources in Chetco River Basin 
 
 In this task, we will conduct a reconnaissance level examination of sediment sources in the 
upper Chetco River Basin.  In particular,  we will examine aerial photographs and conduct a site 
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visit to determine the primary sources of sediment to the Chetco River and will identify key storage 
sites (such as fans or debris flows) that may be releasing sediment to the lower Chetco.  We will 
also conduct a literature review to assess the primary processes and rates of sediment generation 
and delivery in other coastal basins in Oregon and Northern California.  The goal of this task is to 
provide a brief, qualitative assessment of sediment sources in the Chetco Basin and provide the 
rates of sediment yield that have been published for other coastal basins.    
 
Task 5  Conduct Bedload Measurements to Determine Initiation of Bedload Transport 
 
 In this Task, we will take direct measurements of bedload transport from the bridge located 
at River Mile 10.7 on the lower Chetco River near the USGS streamflow gage.  The goal of the 
bedload sampling is to determine the discharge at which bedload transport is initiated, as this 
information will help us refine our estimates of sediment flux as calculated from the bedload 
transport equations (e.g., Task 3), as well the sediment budgets determined in Tasks 1 and 2.  
Furthermore, when combined with the other analyses and data collection proposed for this project, 
the bedload measurements provide critical information that helps us to better characterize and 
quantify sediment transport on the lower Chetco River. 

For example, we may determine that a discharge of 5,000 cfs is necessary to get substantial 
bedload transport.  By comparing this critical discharge against flow records, we can gain a better 
understanding a) the total number of days that bedload transport likely occurred during a particular 
year; and b) the magnitude of sediment transport and the degree of re-working of the channel bed 
that may have occurred in a particular year.  For example, if the threshold discharge for initiating 
bedload transport is determined to be 5,000 cfs, and if a particular time-period from our aerial 
photo analysis has multiple flow events exceeding 20,000 cfs, we will be able to combine our 
sediment budgets for that period (as determined through the morphology-based approach) with 
calculated rates of sediment flux (as determined from the bedload transport equations) to make 
inferences regarding the degree of re-working and re-mobilization of channel and bar deposits that 
occurred during that time-period.  Such an analysis will allow us to ultimately refine and enhance 
our understanding of sediment fluxes throughout the lower Chetco River and will substantiate the 
sediment budgets determined through both the morphological approach and SIAM.    

To determine the initiation of bedload transport in a timely and economic manner, we 
propose making two site visits during the winter of 2008-2009 for the purpose of making a 
minimum of one, and possibly two measurements of bedload transport per visit.  The site visits will 
be strategically timed on the basis of flow and weather conditions so as to  capture the initiation of 
motion.  However, measuring the initiation of bedload transport can be extremely difficult, 
particularly on a flashy system such as the Chetco River which can experience rapid rise and fall of 
the hydrograph, so there is some chance that we may not obtain meaningful measurements with this 
effort.  To measure bedload transport, USGS staff will draw upon both standard techniques (e.g., 
Edwards and Glysson, 1999) that can help define when the bed is mobile.  The USGS field crews in 
the Medford and Portland offices have ample experience collecting and analyzing bedload transport 
data, and have recently been directly involved with extensive bedload sampling efforts on the both 
the Sandy and Deschutes rivers.   

 
Objectives 1 and 2 will also be supported through the following optional tasks, which while not 
required, will provide information to better understand the channel processes and habitat 
characteristics along the lower Chetco River.    
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Optional Task 6  Mapping of temporal trends in riparian vegetation from historical aerial photos  
  

In this Task, we will develop GIS layers of streamside vegetation in the historical channel 
migration zone.  From the temporal sequence of aerial photos used to map and channel and gravel 
bar conditons, we will map major vegetation classes (such as non-woody vegetation, shrubs, open 
trees, closed canopy trees) for each of the six different time periods mapped in Task 1.    The 
vegetation mapping will be done by 1) determining the appropriate spatial resolution for the 
mapping effort 2) determining the categories of vegetation to be mapped 3) field verification 
vegetation types to ensure good correlation between air photos and ground-based surveys and, 4) 
digitizing riparian vegetation from air photos.  We will consult with U.S. Army Corps of Engineers 
and USGS biologists in determining the final mapped vegetation classes. 

 The vegetation maps will be developed in coordination with our geomorphic mapping of 
the channel and floodplain features, with an overall goal of providing a comprehensive geospatial 
database that can be used to relate fluvial and biological processes.  Each of the vegetation GIS 
layers will undergo an internal QAQC process and will be publically available at the conclusion of 
the project.  The main product for this task will be GIS datasets depicting major types of vegetation 
for different time periods for the lower 11 miles of the Chetco River.  We will provide a description 
of the vegetation mapping methods and a brief overview of the findings from the mapping efforts 
as part of the Final Report.  We will also provide basic metrics describing the spatial and temporal 
trends in vegetation over time.  However, a formal quantitative analysis of vegetation changes and 
discussion of the underlying biological/geomorphic processes is beyond the scope of this project. 
 
Optional Task 7  Mapping of bank materials through field surveys and aerial photo analysis 
  
 In this task, we will develop GIS layers depicting the distribution of resistant bank materials 
along the lower 11 miles of the Chetco River.  We will develop these datasets by utilizing field 
surveys and existing datasets (e.g., soils and geology maps) to determine the primary types of bank 
materials bordering the active channel.  These bank materials will be defined during the field 
survey, and will likely consist of four major categories: erodible alluvium (e.g., loose sands and 
gravels), resistant alluvium (e.g., cohesive clays or indurated gravels), highly resistant bedrock and 
highly resistant anthropogenic materials (e.g., revetments). 

In addition to creating GIS files showing the distribution of resistant bank materials, we will  
use the bank lines of the active channel (as mapped in Task 1)and separate these bank lines into 
discrete sections according to the bank material bordering the channel in that location.  We will 
also separate the channel centerline into bend-sized reaches and classify each section according to 
the bank material that each bend is actively eroding into.   The spatial unit for our discretization 
scheme will probably be on the order of one bend, because the goal of this task is characterize the 
dominant bank materials that are determining channel change. 

From these layers we will calculate the percentage of the right and left bank that are bordered 
by different types of bank materials (e.g., highly erosive alluvium, resistant alluvium, bedrock, 
highly resistant man-made feature).  We will also calculate the length of channel (in terms of 
centerline distance) that is bordered by resistant bank materials.  We will provide a description of 
the mapping methods in the Final Report, along with a brief overview of the findings.  In addition, 
all GIS layers and related datasets will become publically available at the conclusion of the project. 
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Optional Task 8  Bathymetric survey of lower Chetco River 
  

In this task, USGS staff will prepare a bathymetric map of the lower 3.5 miles of the Chetco 
River, from the approximate head of tide to the mouth of the Chetco.  The bathymetric survey is 
performed by mounting an Acoustic Doppler current profiler (ADCP) to a moving boat and making 
multiple closely-spaced transects across the survey area.  The ADCP can simultaneously measure 
water velocity and depth, providing multiple datasets that will be of use in evaluating fluvial and 
biological processes along the lower Chetco River.  Depending on river levels at the time of the 
survey, the upper 1.5 miles of the survey area may be too shallow for an ADCP boat-based survey 
and may require an alternative survey methodology (e.g., cross-sections using total station).  If an 
alternative approach is necessary for this 1.5 miles, USGS staff will communicate the survey 
options with the U.S. Army Corps of Engineers to ensure that the survey methodology employed 
will meet the project needs. 
 The survey data will be processed by USGS staff to prepare a bathymetric map that utilizes 
the same horizontal and vertical datum as the 2008 LiDAR survey, and has a spatial extent that 
blends seamlessly with the 2008 LiDAR coverage.  This will allow us to create a single map of the 
lower Chetco that combines the terrestrial survey data (from LiDAR) with the channel bottom 
(from bathymetric survey).  This data will become publically available in multiple formats (e.g., 
paper maps, DEM raster format and xyz point data).  USGS staff will use the bathymetric data to 
compute volume changes in the lower Chetco River by comparing the recent survey data against 
the 1939 bathymetric survey completed by the Corps of Engineers.  The bathymetric survey will 
also useful for a variety of biological studies.  For example, the bathymetry can be combined with 
knowledge of tide elevations and turbidity to identify areas where aquatic vegetation is likely to be 
present or to determine habitat conditions in the estuary. 
 

Laboratory Quality Assurance and Error Estimation 
 
We aim to bolster our analyses, and ultimately minimize the uncertainty of our results, by 

applying multi-pronged strategy whereby the results from each individual analysis will serve to 
verify the results from the other components of the study.  In this project, the primary sources of 
uncertainty will arise from our usage of historical datasets that have different levels of resolution.  
For example, we will utilize aerial photographs from several different time periods which will each 
have varying degrees of resolution and may also have shadows obscuring portions of the channel.   
Potential sources of error will primarily arise from our data processing procedures which include 
georectification of aerial photographs and digitization of channel features. To address such issues, 
we will employ standardized methodologies so that a repeatable procedure is employed at each step 
of our analyses, and the digitization and georectification is verified by a reviewer.  To the extent 
feasible, we will document potential sources of uncertainty and error and will seek to quantify their 
impacts of on our results.  At the conclusion of our analyses, we will present a formal error analysis 
as part of the final report.   

 

Study Relevance and Benefits 
According to Strategic Directions for the Water Resources Division, 1998-2008, the WRD 

will make an effort to “design study products that will be more useful and relevant to solving 
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problems that are faced by water managers and other decisionmakers.”  The results from this study 
will be directly relevant to the U.S. Army Corps of Engineers, the Oregon Department of State 
Lands, USFWS, NOAA Fisheries, ODFW and other agencies that will be reviewing in-stream 
gravel mining issues on the Chetco River.   

Currently, there is uncertainty regarding the role of gravel extraction and other landuses on 
altering channel morphology and floodplain processes on the Chetco River.  However, in order to 
quantify impacts to the channel and its sediment budget from specific anthropogenic influences, we 
must first have a basic understanding of the channel and bar morphology along the Chetco River, as 
well as quantitative and qualitative characterization of the processes and rates of channel evolution.  
Inherent to this basic understanding of channel processes is knowledge of how variations in 
sediment supply and sediment transport capacity influences channel processes.  Once we have 
developed baseline datasets (e.g., historical channel maps, surveys, flow records) from which to 
characterize historical channel processes along the Chetco River, we can begin identifying natural 
and anthropogenic controls on channel change, and systematically assessing the role of these 
impacts in influencing sediment storage throughout the lower Chetco River.  Moreover, findings 
from the Chetco River will likely have relevance to nearby coastal watersheds and will provide a 
platform for developing specialized research strategies to tackle similar issues of sediment storage 
and landuse planning on adjacent basins. 

Finally, this study will result in the creation of numerous datasets which can be utilized for 
a wide range of future studies.  The digital historical maps which form a basis for the morphology-
based approach will be useful to a variety of future studies such as those evaluating historical 
changes in riparian habitat and water quality. Similarly, the SIAM model developed for this study 
can be used a planning tool to not only evaluate alternative gravel extraction scenarios, but it can 
also be used to determine the potential impacts to the sediment budget resulting from changes to the 
discharge regime, channel geometry or sediment supply.   

 

Reports and Products  
Study results will be published in a USGS Scientific Investigation Report (SIR) which will 

be digitally published in Fiscal Year 2009.  The SIR for the Chetco River will include historical 
channel maps (based on GIS layers developed in this study) of historical channel position, 
geomorphic map units and aerial photograph coverages.  The report will include all basic data, in 
tables or appendices of quantitative channel measurements (including both measurements which 
document adjustments to both horizontal and vertical channel position).  The report will include 
analyses of these data, including temporal and spatial trends in channel and floodplain 
characteristics and controlling variables such as gravel extraction volumes and flood volumes peak 
discharge.  The report will describe the sediment budget as determined from the morphology-based 
approach and will present the spatial and temporal trends within the sediment budgets developed 
for different time-periods.  The SIAM model will also be discussed, along with a description of the 
model development and model results.  In describing each of these approaches, we will provide 
detailed explanations of the assumptions applied in each methodology and descriptions of all 
supporting datasets used for each model.  Finally, the bedload transport equations will be described, 
along with descriptions of the underlying data and results gained from application of the equations.  
Within the report, these results from each of our analyses will be used to develop hypotheses 
describing the interaction of sediment load, channel processes and floodplain evolution along the 
lower Chetco River.   By digitally publishing the report, the full report, including all plates and 
tables, will be publically available from the USGS website. 
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A copy of the Draft SIR will be submitted to the U.S. Army Corps of Engineers at the same 

time that the report goes out for colleague review.  Once the SIR is published, supporting datasets 
including the geospatial database containing GIS layers developed during the project, will also be 
publically available and will be distributed to U.S. Army Corps of Engineers 

 

Presentation of Results 
Monthly project updates will be presented to the Technical Team for the duration of the 

project (e.g., August 2008-April, 2009).  During these monthly updates, USGS staff will provide a 
brief summary of activities and progress.  The Final Results from the study will be presented at a 
meeting to the U.S. Army Corps of Engineers near the completion of the project.  This final 
presentation will be scheduled well in advance of the meeting date (e.g., minimum of one month 
notice for planning purposes).  The presentation will include key staff members from the USGS 
study team and will allow ample time for discussion of the study methods and results.   
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Table 1.  Summary of aerial photos available for lower Chetco River.  Data for COE, BLM 
and South Coast Lumber Company photos provided by Janine Castro, USFWS. 

 

Photo Date Source Extent Digital 
format 

GeoRectified Notes 

1939 U.S. Army Corps of 
Engineers 

unknown unknown unknown  

1940 BLM unknown unknown unknown  
1955 BLM unknown unknown unknown  
1976 BLM unknown unknown unknown  
1986 BLM unknown unknown unknown  
1992 BLM unknown unknown unknown  
1997 BLM unknown unknown unknown  
2002 BLM unknown unknown unknown  
1940 South Coast Lumber Co. unknown unknown unknown  
1962 South Coast Lumber Co. unknown unknown unknown  
1972 South Coast Lumber Co. unknown unknown unknown  
1976 South Coast Lumber Co. unknown unknown unknown  
1981 South Coast Lumber Co. unknown unknown unknown  
1985 South Coast Lumber Co. unknown unknown unknown  
1990 South Coast Lumber Co. unknown unknown unknown  
1994 South Coast Lumber Co. unknown unknown unknown  
1998 South Coast Lumber Co. unknown unknown unknown  
2000 South Coast Lumber Co. unknown unknown unknown  
2002 South Coast Lumber Co. unknown unknown unknown  
2004 South Coast Lumber Co. unknown unknown unknown  
2006 South Coast Lumber Co. unknown unknown unknown  
1995 USGS/USFS full study area yes yes Flown 

8/5/1994  & 
5/27/1997  

2000 USGS/USFS full study area yes yes Flown 
July/August 
2000 

2005 NAIP full study area yes yes Flown July 
15-20, 2005 

2008 Watershed Sciences  full study area yes yes Expected 
8/2008 
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Figure 1.  Chetco River study area in southern Oregon.  Study area encompasses the lower, alluvial reaches 
of the Chetco River below the USGS gage located at River Mile 10.7.  Aerial photography is from the 2005 
NAIP digital orthophotos. 

Chetco River Watershed

Study area 

USGS Gage 
River Mile 

10.7
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Expenses/Funding 
The budget for this project assumes that project will be funded entirely by the U.S. Army 

Corps of Engineers.  The budget assumes that the project will commence in the summer of 2008 
(Fiscal Year 2008) and will continue through the spring of 2009 (Fiscal Year 2009).   

 

EXPENSES FOR SEDIMENT TRANSPORT STUDIES FY2008 FY2009 

Sediment transport studies & development of sediment budgets (Tasks 1-4)   
Salaries, benefits and indirect costs $45,144 $153,016 
Supplies and equipment 1,700 500 
Travel expenses 3,800 1,000 
Publication expenses 0 10,000 
Total cost for sediment transport studies  $50,644 $164,516 
   
Expenses for measurement of bedload transport  (Task 5)   
Salaries, benefits and indirect costs $0 $19,400 
Supplies, equipment & travel - 3,140 
Goods and services, other cost centers - 3,600 
Total cost for measurement of bedload transport   $0 $26,140 
   
Total Project Cost for Sediment Studies & Measurements (Tasks 1-5) $50,644 $190,656 

 
Total two-year cost for Sediment Studies & Measurements (Tasks 1-5) $241,300 

 
 

EXPENSES FOR OPTIONAL MAPPING TASKS FY2008 FY2009 

Mapping streamside vegetation from aerial photos  (Task 6)   
Salaries, travel expenses, equipment, benefits and indirect costs $6,030 $19,125 
   
Mapping bank materials from field mapping &  existing datasets (Task 7)   
Salaries, travel expenses, equipment, benefits and indirect costs $5,280 $14,420 
   
Total Optional Mapping Tasks   (Tasks 6 & 7) $11,310 $33,545 

 
Total two-year cost for Optional Mapping Tasks (Tasks 6 & 7) $44,855 

 

 

 

 
 

 

EXPENSES FOR BATHYMETRIC SURVEY OF ESTUARY FY2008 FY2009 

Bathymetric Survey of the lower 3.5 miles of Chetco River (Task 8)   
Salaries, benefits and indirect costs $22,380 $10,000 
Supplies, equipment & travel 3000 - 
Goods and services, other cost centers 1000 - 
Total cost for bathymetric survey (Task 8) $26,380 $10,000 

 
Total two-year cost for bathymetric survey (Task 8) $36,380 

3/7/2011 Public Notice - Additional Team Documents 000673



 18

Personnel/Schedule 
The schedule for this project assumes that the project will be initated in the late summer 

(e.g., July or August) of 2008, with field work, data collection and aerial photo processing 
occurring within Fiscal Year 2008.  The remaining tasks, including data analysis and report 
preparation will be completed in Fiscal Year 2009.  This schedule is based upon the assumption 
that key datasets (such as the Chetco River LiDAR) will be available to the project team by 
September 1, 2008.  In order to meet the timelines requested by the U.S. Army Corps of Engineers, 
fieldwork must be completed during the low-water season (e.g., August-September, 2008), so that 
data analysis can begin by October of 2008.  The personnel presented below represent the staff 
needed to develop the sediment budgets (e.g., Tasks 1-4).  Additional staff from the USGS Central 
Point Field Office will conduct the bedload transport measurements during two site visits in the 
winter of 2008-2009.  If the Optional Tasks are implemented, then additional staff from the USGS 
Portland Field Office and Oregon Water Science Center will be utilized to meet the project 
deadlines specified below.  

 
PERSONNEL FOR SEDIMENT TRANSPORT 

STUDIES                                  
(OREGON WATER SCIENCE CENTER) 

FY2008 FY2009 

GS-15 Hydrologist 10 days 32 days 

GS-11 Hydrologist 29 days 127 days 

GS- 5  Hydrologist 25 days 45 days 

 

 

 

 

WORKPLAN SCHEDULE FY2008 FY2009 

Sediment transport studies 

Data acquisition& field work; begin processing aerial photos August-September  
Develop sediment budgets using morphology-based approach & 
SIAM; Apply equations for bedload transport   October-February 

Conduct measurements of bedload transport  October-January 

Prepare Scientific Investigation Report (SIR) 

Review literature, prepare background material, write up methods 
and approach, prepare base maps of study area. August-September October-January 

Table data and prepare draft graphics   October-January 
Interpret data and write up results and conclusions  December-January 
Submit draft for colleague review   February 
Submit final draft to USGS publishing center  April 
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Phase I: Assessment of Vertical Channel Stability 
 
To determine the feasibility of continued aggregate extraction in Oregon rivers, a two-
phase approach to stream assessment was developed by federal and state agencies 
through the coordinated Gravel Technical Team.  Phase I includes a reconnaissance level 
geomorphic investigation to determine if the stream reach of interest is aggrading, 
degrading, or in dynamic equilibrium.  Phase II is a more in-depth analysis of the actual 
sediment budget including areas of sediment recruitment and storage.  Following is a 
brief outline of a proposed method for Phase I studies. 
 
Investigator Qualifications:  The investigator shall be knowledgeable of local scour 
versus general scour on the river system upon which the studies are being conducted. 
Similarly aggradation may occur on a local and/or regional level.  The investigator’s 
study should at all times consider the end product use of their document as well as a 
reasonable temporal framework for the study (10-25 years depending on the limitations 
of the data set). 
 
The use of sediment budgets and the geomorphic approach are reasonable measures to 
determine how much and potentially where to mine aggregate, however, they do not 
specifically address if mining should occur based on the vertical stability of the stream 
system.  The vertical stability of the stream, whether the stream is aggrading or 
degrading, is a direct surrogate for the water/sediment balance.  Degrading streams are 
generally deficient in sediment relative to stream flow, while aggrading streams are 
generally replete with sediment.  Those streams that are neither aggrading nor degrading 
are considered to be in “dynamic equilibrium”. 
 
Determination of whether a stream system is aggrading, degrading, or is in a dynamic 
equilibrium is essential for determining whether in-stream mining is a viable option.  
Mining should not occur in degrading stream systems because the degradation indicates 
that the stream is not in balance with its water/sediment supply and is sediment deficient.  
On the other hand, aggrading streams may provide a reasonable source of aggregate if the 
material can be removed in a way that maintains natural fluvial processes and hence 
aquatic habitat.  Streams in dynamic equilibrium should be very carefully evaluated 
because any increased removal of sediment may initiate channel degradation.  
 
The river system should be carefully evaluated to address bed and bank composition and 
conditions. For example bedrock controlled channels may respond to gravel removal in a 
different fashion than an alluvial system or may not respond within the temporal confines 
of the study.  Similarly a channel may respond to gravel removal differently should the 
banks be composed of bedrock. The fluvial system should be addressed in a 
comprehensive fashion and the investigator should note not only the physical 
composition of the bed and banks but also certain extrinsic variables including other land 
development conditions which may affect channel response. 
 
A variety of assessment tools are available to determine if a stream is aggrading or 
degrading that range from a reconnaissance level to an in-depth sediment budget 
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approach. It is advisable to start with a reconnaissance level approach (Phase I) to 
determine the general trends of a stream system.  If the stream is determined to be 
aggrading, then a detailed sediment budget analysis can be performed to determine 
approximate quantities of sediment moving through the system and the primary sources 
of the sediment.  Following is a list of reconnaissance level, Phase I, techniques (from 
most rapid and least expensive, to more intensive) that will help to answer the broad 
question of aggradation or degradation (this list includes common techniques, but should 
not be considered a complete list).  The maximum number of techniques listed should be 
employed depending on feasibility and appropriateness to a given site.  This is a weight 
of evidence argument, so conclusions should not be drawn from a single approach. 
 
$ Analysis of stream gauge records, especially long-term comparison of individual 

flow measurements and rating curve shifts (the number of rating tables will give 
an indication of channel cross-sectional stability and a trend of aggradation and 
degradation). 

$ Comparative longitudinal profile analysis. This may incorporate FEMA data, 
recent and historic mapping, buried pipeline as-built data and bathymetric 
surveys. 

$ Analysis of bathymetry from bridge scour evaluations and/or analysis of bridge 
as-built conditions with current conditions. The reviewer should determine 
whether the constructed bridge is an actual constriction to the river or if it is a free 
spanning structure, which has limited affect on the river flood flows. 

$ Review of bridge maintenance records, specifically additional scour protection or 
dredging.  The reviewer should be consider local scour, pier scour and the effect 
of revetment works on bridge maintenance issues.  This may require initial site 
review and contact with the local city or county engineer. 

$ Review of maintenance records associated with pipeline crossings. 
$ Review of permits issued by state and federal agencies for in-water work.  Permits 

for bank stabilization projects and repair are particularly useful. 
$ Review of survey data provided by the mining operators. As part of the permitting 

process, the operators are required to complete , pre-removal and post-removal 
topographic surveys of each bar. 

$ Examination of in-channel or channel-adjacent cultural features for evidence of 
scour, deposition or influences on local and regional channel stability (i.e. rip rap, 
levees, irrigation diversions, boat launches, pipelines, culverts). 

$ Examination of tributary confluences to see if there is an aggradation or 
degradational condition where the tributary enters the mainstem. 

$ Analysis of peak flow hydrology, including shifts in magnitude of index floods or 
flood patterns (extensive gravel exposure after flooding is often interpreted as 
aggradation, when in actuality it may just reflect a redistribution of the sediment). 

$ Review of dike/levee elevations, breaching, and flooding history. 
$ Evidence for cross-sectional change in shape and area, especially widening and 

shallowing of the cross-section, which can be evaluated even where cross-sections 
cannot be precisely re-located. 

$ Review of historical aerial photographs to address changes in plan form. 
$ Review of bar patterns and the number of bars following a review of historical 
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aerial photographs.  Under this analysis the reviewer should address the 
charateristics and the population of medial bars, point bars, longitudinal bars and 
bars located at the outside of meander bends. The size and shape of the bars 
should be addressed over time recognizing that the the air photos may reflect 
different water levels or river stage heights. 

$ Examination of streambank heights and relationship with geomorphic bankfull 
(the elevation of the depositional surface corresponding with the currently active 
floodplain, which may not be the same as the historic floodplain). 

$ Examination of floodplain and bank areas to determine if there is a buried soil 
horizon. 

$ Review of changes in points of diversion, any known saltwater intrusion (in tidal 
areas), and change in groundwater elevation. 

$ Review of aerial photos with ground truthing  to determine if riparian vegetation 
has been lost due to prolonged saturation, or if there has been a shift from drought 
tolerant to saturation tolerant species (or vice versa). 

$ Field investigation to characterize geomorphic features including tributary 
junctions, alluvial fans, floodplains, and exposed bedrock. 

$ Semi-quantitative field examination of streambed sediment patterns.  This may 
include textural analysis of the armor (pavement) and sub-armor (sub-pavement) 
layer.  Appropriate statistics may include Grain Size Distribution Curves, Sorting 
Indices, Measurements of Skewness or Assymetry etc.  The field examination 
may include, but are not necessarily limited to  the following: 
$ pavement to sub-pavement size relationships (lack of a coarsened surface 

layer may indicate heavy sediment load and inability to transport this load 
or may be influenced by recent historical flows.,  

$ matrix supported sub-pavement (i.e. the coarse grains do not touch each 
other, which may indicate a heavy sediment load),.   

$ evidence for pool infilling (bars encroaching on pools, or buried pavement 
in pools),  

$ buried pavement layers,  
$ bi-modal pavement layers,  
$ bimodal sediment distributions (i.e. peak in both the sand and gravel 

fractions, which can be an indication of heavy local sources such as 
eroding banks, as opposed to distal watershed sources). 

 
None of these study elements alone is sufficient to conclude that a stream is aggrading or 
degrading, but taken together, they provide a strong basis for determining the trend in 
vertical stability and channel response to the removal of aggregate. The reviewer should 
also note other influences within the watershed that might influence channel behavior 
including channel straightening, dam construction, construction of levees, subdivision 
development, civil works etc.  
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From: Linton, Judy L NWP
To: "Chris Lidstone"
Subject: items for today"s meeting
Date: Tuesday, July 15, 2008 8:59:41 AM
Attachments: Gravel Initiative Process Document_July08 (final version).doc

SUmpqua_Phase1&2_barebones_scope.pdf

Chris:  here are two documents we will talk about at today’s Tech Team meeting.  The first is the “Tech
Team charter” which discusses how the team will function.  This document has not been signed yet by
the Executive Team but should be at their next meeting in August.  The second is the quick scope of
work USGS put together for Phase 1 and 2 evaluations of the South Umpqua.  Judy
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Regional Gravel Initiative

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have been established in an effort to strategically evaluate, on a watershed basis, whether the mining of gravel from Oregon rivers can be supported.  As permitting agencies charged under state and federal law with review and decision making related to applications for in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) act as co-chairs of both the Executive and Technical Teams (Teams). 


In addition to the Corps and DSL, the Teams consist of representatives from the following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of Environmental Quality (ODEQ); Oregon Department of Land Conservation and Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon Concrete and Aggregate Producers Association (OCAPA); participating county planning departments; and current/prospective commercial mining  operators based on the watershed being evaluated.  Both the Executive and Technical Teams will be made up of one representative of the agencies/organizations listed above.  The gravel industry will be represented on the Technical Team by a general technical representative/consultant.  There can also be one OCAPA representative or operator from the watershed to attend Technical Team meetings as an “observer”.  That person will be present to listen only. They can provide information on gravel operations only at the request of the Technical Team.  The Technical Team may also seek other appropriate expertise depending upon the issue being discussed by them.

The overall goal of this regional gravel initiative is for the Corps and DSL to consider developing regional general permits (RGP) and general permits (GP), respectively, for commercial gravel mining activities in various watersheds throughout Oregon.  It is the role of the Executive Team to ensure progress continues, and to provide support and direction to the Technical Team.  

It is the role of the Technical Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Executive Team for the particular watershed being evaluated.  Technical Team discussions will be restricted to technical issues and may include invitations to individuals with specific technical expertise on an as needed basis.  

While this regional gravel initiative moves forward, it is understood the Corps and DSL must continue to process individual applications for gravel mining throughout the state.  Although certain Technical Team representatives may also be responsible for evaluating these individual applications as part of their agency duties, the RGP specific Technical Team meeting times will not be used to discuss these projects.

In working through the regional gravel initiative, it is understood the criteria for permit and related decision making processes come from federal, state and local statutes, regulations, and codes.  For example, there may be federal Endangered Species Act (ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required as part of the permitting process.  All appropriate laws, regulations, and codes will be followed. 


River Specific Evaluations:

The Chetco River was chosen as the first study river for the regional gravel initiative.  Phase 1 study efforts focused on evaluating existing information to determine vertical stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 study efforts will evaluate sediment transport and biological data requirements.  A scope of work (SOW) for investigation of the Chetco River system has been completed by USGS and is expected to be implemented during the summer/fall of 2008 with a preliminary report available in January 2009 and a final report anticipated in April 2009.

I. Chetco River Operations


A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors authorizing gravel extraction through the 2008 in-water work period on the portion of the Chetco from head of tide to just past the second bridge at approximately river mile 11.  In support of these permitting decisions, NMFS issued a biological opinion, ODEQ issued Water Quality Certification, and ODLCD concurred the projects were consistent with the Oregon Coastal Management Program.


B.  The Corps and DSL will work to develop a RGP and GP respectively, as the vehicle for authorizing continued mining on the Chetco River beyond 2008.  The goal is to make a final decision on the respective permits by June 30, 2009.  The Technical Team will provide scientific and technical input to the Executive Team and the Corps/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits.


C.  The agencies will continue to gather relevant information during development of the RGP/GP for the Chetco operations.   In the event issues cannot be adequately addressed and more studies are needed to complete the RGP/GP process, the Corps and DSL may exercise the options listed below.  


1.  Permit applications may be placed on hold or denied pending data collection and information gathering, 


2.  Individual short-term permits may be granted, but with limited gravel volumes or other conditions to minimize impacts. This option includes all relevant permitting requirements being met, including  re-initiation of ESA consultation with NMFS and evaluation for 401 Water Quality Certification by DEQ.  

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other relevant information will be used to determine final permitting decisions for gravel mining in the Chetco River system.  The Technical Team will develop a document for presentation to the Executive Team summarizing their analyses and any recommendations regarding project permitting.  The Corps and DSL will use this document as part of their respective agency decision making related to consideration of any future request for commercial gravel mining in the Chetco River. 


E.  Lower Tidewater project:  The Tidewater location below head of tide will be included in the development of the RGP/GP for commercial gravel mining activities in the Chetco system.  The Technical Team will continue to work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. 

II.  Operations on other river systems

A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a model for evaluating other river systems.  The Technical Team, in coordination with the gravel industry, will recommend the priority of future river systems to be studied.  Presently, the Umpqua, Rogue, Tillamook, and Coquille systems have been identified as the next systems to be studied in the order listed.

B.  The Technical Team will develop a list of information needs and recommend a process for obtaining and evaluating the information.  This may involve an evaluation of existing data and a recommendation for additional data collection to fill information gaps.

C.  The Executive Team will approve or revise recommendations made by the Technical Team, and will develop strategies to distribute informational materials to potential operators and to fund necessary studies and data collection in support of the development of the watershed specific RGP/GP.

This process is agreed to by the following members of the Executive Team:

_________________________

_________________________

U.S. Army Corps of Engineers

OR Department of State Lands


_________________________

_________________________

National Marine Fisheries Service
OR Department of Environmental Quality

_________________________

_________________________

U.S. Fish and Wildlife Service

OR Department of Fish and Wildlife

_________________________

_________________________

Environmental Protection Agency
OR Dept of Land Conservation & Develop

_________________________



OCAPA
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Regional Gravel Initiative 
 
 

Gravel Executive Team/Technical Team Roles and Responsibilities, and Scope of 
Project Outline Related to a Watershed Evaluation of In-Stream Gravel Operations 

 
 

Two interagency teams (the Gravel Executive Team and Gravel Technical Team) have 
been established in an effort to strategically evaluate, on a watershed basis, whether the 
mining of gravel from Oregon rivers can be supported.  As permitting agencies charged 
under state and federal law with review and decision making related to applications for 
in-stream gravel mining operations in the State of Oregon, the U.S. Army Corps of 
Engineers, Portland District (Corps) and the Oregon Department of State Lands (DSL) 
act as co-chairs of both the Executive and Technical Teams (Teams).  
 
In addition to the Corps and DSL, the Teams consist of representatives from the 
following:  Oregon Department of Fish and Wildlife (ODFW); Oregon Department of 
Environmental Quality (ODEQ); Oregon Department of Land Conservation and 
Development (ODLCD); U.S. Fish and Wildlife Service (USFWS); National Marine 
Fisheries Service (NMFS); U.S. Environmental Protection Agency (EPA); Oregon 
Concrete and Aggregate Producers Association (OCAPA); participating county planning 
departments; and current/prospective commercial mining  operators based on the 
watershed being evaluated.  Both the Executive and Technical Teams will be made up 
of one representative of the agencies/organizations listed above.  The gravel 
industry will be represented on the Technical Team by a general technical 
representative/consultant.  There can also be one OCAPA representative or operator 
from the watershed to attend Technical Team meetings as an “observer”.  That person 
will be present to listen only. They can provide information on gravel operations only at 
the request of the Technical Team.  The Technical Team may also seek other 
appropriate expertise depending upon the issue being discussed by them. 
 
The overall goal of this regional gravel initiative is for the Corps and DSL to consider 
developing regional general permits (RGP) and general permits (GP), respectively, for 
commercial gravel mining activities in various watersheds throughout Oregon.  It is the 
role of the Executive Team to ensure progress continues, and to provide support and 
direction to the Technical Team.   
 
It is the role of the Technical Team to scope, collect, review and analyze data and other 
information to present recommendations in a coordinated fashion to the Executive Team 
for the particular watershed being evaluated.  Technical Team discussions will be 
restricted to technical issues and may include invitations to individuals with 
specific technical expertise on an as needed basis.   
 
While this regional gravel initiative moves forward, it is understood the Corps and DSL 
must continue to process individual applications for gravel mining throughout the state.  
Although certain Technical Team representatives may also be responsible for evaluating 
these individual applications as part of their agency duties, the RGP specific Technical 
Team meeting times will not be used to discuss these projects. 
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In working through the regional gravel initiative, it is understood the criteria for permit 
and related decision making processes come from federal, state and local statutes, 
regulations, and codes.  For example, there may be federal Endangered Species Act 
(ESA) and Magnuson-Stevens Act Essential Fish Habitat (EFH) consultations required 
as part of the permitting process.  All appropriate laws, regulations, and codes will be 
followed.  
 
River Specific Evaluations: 
 
The Chetco River was chosen as the first study river for the regional gravel initiative.  
Phase 1 study efforts focused on evaluating existing information to determine vertical 
stability (i.e. whether the system was aggrading, degrading, or in equilibrium).  Phase 2 
study efforts will evaluate sediment transport and biological data requirements.  A scope 
of work (SOW) for investigation of the Chetco River system has been completed by 
USGS and is expected to be implemented during the summer/fall of 2008 with a 
preliminary report available in January 2009 and a final report anticipated in April 2009. 
 

I. Chetco River Operations 
 
A.  The Corps and DSL issued permits to Freeman Rock and Tidewater Contractors 

authorizing gravel extraction through the 2008 in-water work period on the 
portion of the Chetco from head of tide to just past the second bridge at 
approximately river mile 11.  In support of these permitting decisions, NMFS 
issued a biological opinion, ODEQ issued Water Quality Certification, and 
ODLCD concurred the projects were consistent with the Oregon Coastal 
Management Program. 

B.  The Corps and DSL will work to develop a RGP and GP respectively, as the 
vehicle for authorizing continued mining on the Chetco River beyond 2008.  The 
goal is to make a final decision on the respective permits by June 30, 2009.  The 
Technical Team will provide scientific and technical input to the Executive Team 
and the Corps/DSL to develop the anticipated RGP/GP and inform the agency 
decision-making on these permits. 

C.  The agencies will continue to gather relevant information during development of 
the RGP/GP for the Chetco operations.   In the event issues cannot be 
adequately addressed and more studies are needed to complete the RGP/GP 
process, the Corps and DSL may exercise the options listed below.   

1.  Permit applications may be placed on hold or denied pending data 
collection and information gathering,  
2.  Individual short-term permits may be granted, but with limited gravel 
volumes or other conditions to minimize impacts. This option includes all 
relevant permitting requirements being met, including  re-initiation of ESA 
consultation with NMFS and evaluation for 401 Water Quality Certification 
by DEQ.   

D.  It is understood that evaluation of the Phase 1 and Phase 2 studies and all other 
relevant information will be used to determine final permitting decisions for gravel 
mining in the Chetco River system.  The Technical Team will develop a 
document for presentation to the Executive Team summarizing their analyses 
and any recommendations regarding project permitting.  The Corps and DSL will 
use this document as part of their respective agency decision making related to 
consideration of any future request for commercial gravel mining in the Chetco 
River.  
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E.  Lower Tidewater project:  The Tidewater location below head of tide will be 
included in the development of the RGP/GP for commercial gravel mining 
activities in the Chetco system.  The Technical Team will continue to work with 
USGS in identifying and synthesizing any data gaps required to be addressed 
below head of tide on the Chetco to inform RGP/GP permitting decisions.  

 
II.  Operations on other river systems 
 
A.  The Phase 1/Phase 2 study process used on the Chetco River will serve as a 

model for evaluating other river systems.  The Technical Team, in coordination 
with the gravel industry, will recommend the priority of future river systems to be 
studied.  Presently, the Umpqua, Rogue, Tillamook, and Coquille systems have 
been identified as the next systems to be studied in the order listed. 

B.  The Technical Team will develop a list of information needs and recommend a 
process for obtaining and evaluating the information.  This may involve an 
evaluation of existing data and a recommendation for additional data collection to 
fill information gaps. 

C.  The Executive Team will approve or revise recommendations made by the 
Technical Team, and will develop strategies to distribute informational materials 
to potential operators and to fund necessary studies and data collection in 
support of the development of the watershed specific RGP/GP. 

 
 

This process is agreed to by the following members of the Executive Team: 
 
 
 
 

_________________________  _________________________ 
U.S. Army Corps of Engineers  OR Department of State Lands 
 
 
 
_________________________  _________________________ 
National Marine Fisheries Service OR Department of Environmental Quality 
 
 
 
_________________________  _________________________ 
U.S. Fish and Wildlife Service  OR Department of Fish and Wildlife 
 
 
 
_________________________  _________________________ 
Environmental Protection Agency OR Dept of Land Conservation & Develop 
 
 
 
_________________________   
OCAPA      
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From: Linton, Judy L NWP
To: "Joy Smith"
Subject: Umpqua Studies
Date: Tuesday, July 15, 2008 10:30:30 AM
Attachments: SUmpqua_Phase1&2_barebones_scope.pdf

Joy:  to keep you informed about what is happening on the Umpqua, I have attached the scope of work
prepared by the USGS for the Phase 1 and 2 evaluations of the South Umpqua.  They are very basic
given our short turn-around time to get a funding request into our Headquarters.  As you will note,
further refinements to the study approaches (particularly on Phase 2) will be made as the Phase 1 work
progresses.  Let me know if you have questions.  Judy
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From: J. Rose Wallick
To: Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Glen Hess; Janine Castro; Jay Charland; Jim

O"Connor; Jodi Fritts; Linton, Judy L NWP; Lori Warner-Dickason; Patty Snow; Robert Elayer; Rose Wallick;
Todd Confer; Yvonne Vallette

Subject: South Coast Watershed Council data for Chetco Study
Date: Tuesday, July 15, 2008 5:00:15 PM
Attachments: TempStats_2004_ChetcoGravel.xls

tempinterp_chetco.doc
Temperature Chetco summer Phase I.xls
Stormchasers Study Plan.doc
South Coast WSC Chetco Data for USGS Gravel Study.doc
qryTempStats.xls
Chetco Phase I only.xls
Chetco Phase I data interp.doc
2003 GBRD Biscuit Fire Stream Temperature Rept.doc
2001 Phase I Study Plan.doc

Hi All,

See note below from Cindy Ricks Myers at the Chetco Watershed Council.  She provided the attached
documents which describe some of the studies that the Council has conducted pertaining to water
quality & riparian vegetation.   Cindy emphasized that many of these documents are 'draft' reports
which she is hoping to finalize in the coming months.

-
Rose

----- Forwarded by J. Rose Wallick/WRD/USGS/DOI on 07/15/2008 04:42 PM -----

"Cindy Myers" <cricks@currywatersheds.org>

06/25/2008 02:38 PM To
"'Rose Wallick'" <rosewall@usgs.gov>
cc
"'Hoogesteger, Harry'" <harry@currywatersheds.org>
Subject
South Coast Watershed Council data for USGS Chetco River gravel study

       

Rose – You might want to first review the summary table of data sets in “South Coast WSC Chetco Data
for USGS Gravel Study.doc”.
This is all I can pull together for now, but I’ll be back on Friday. I’m assuming that the riparian
vegetation and channel changes study plan would be your top priority to receive next.
 
You may also be interested in some information contained in our Chetco River Watershed Assessment
(2001) at www.currywatersheds.org <http://www.currywatersheds.org/> . On the left panel, click on
Chetco River. If you scroll down to the bottom, you will find a downloadable pdf of the Assessment.
 
Cindy Ricks Myers
Water Quality Monitoring Program Leader
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Daily min-max

				Piling Hole				u/s of Jacks @Freeman Rock				Social Security

		06/16/04		63.86		72.32		63.32		72.68

		06/17/04		64.4		68.54		63.86		68.36		62.96		68

		06/18/04		63.86		65.48		63.5		65.12		63.32		65.48

		06/19/04		63.5		69.08		62.96		68		62.42		66.92

		06/20/04		64.4		68.36		63.86		67.1		63.32		66.56

		06/21/04		64.4		66.92		63.86		66.56		63.32		66.02

		06/22/04		64.4		66.38		63.86		66.02		63.32		65.84

		06/23/04		63.32		67.82		62.96		67.82		62.42		68

		06/24/04		64.58		70.88		64.04		69.8		63.32		69.08

		06/25/04		64.58		72.32		63.86		71.78		63.32		72.86

		06/26/04		65.12		73.22		64.58		73.22		63.86		73.58

		06/27/04		65.84		73.76		64.94		73.76		64.04		75.02

		06/28/04		66.56		75.02		66.02		75.56		65.48		76.46

		06/29/04		66.92		72.86		66.38		72.68		65.48		72.86

		06/30/04		66.02		71.96		65.84		71.96		64.94		71.24

		07/01/04		66.38		72.32		65.84		72.68		65.12		72.86

		07/02/04		66.02		73.58		65.84		73.76		65.12		74.48

		07/03/04		67.1		75.02		66.92		75.02		66.38		75.56

		07/04/04		67.82		75.56		66.92		75.02		66.38		76.1

		07/05/04		67.1		76.1		66.56		76.46		65.48		78.08

		07/06/04		68.36		77.18		67.82		77.36		66.56		78.62

		07/07/04		69.08		76.46		68.36		76.46		66.92		77.36

		07/08/04		67.82		76.46		67.1		76.46		66.38		77.18

		07/09/04		66.92		74.12		66.38		73.76		65.12		74.66

		07/10/04		67.1		74.48		66.92		74.48		65.84		74.48

		07/11/04		67.1		74.12		66.56		74.12		65.48		74.48

		07/12/04		67.1		73.22		66.92		73.22		66.02		72.68

		07/13/04		67.46		73.76		67.1		74.12		66.56		74.12

		07/14/04		67.46		71.96		66.92		71.78		66.02		69.98

		07/15/04		66.92		75.02		66.38		75.02		65.84		75.56

		07/16/04		68		75.2		67.46		75.02		66.56		75.92

		07/17/04		68		75.92		67.82		76.1		66.56		76.1

		07/18/04		67.82		74.66		66.92		75.56		65.84		75.02

		07/19/04		69.08		76.46		68.9		76.1		68.36		76.82

		07/20/04		68.9		77.18		68		77.36		67.1		78.62

		07/21/04		69.08		77.18		68.54		77.18		67.82		78.08

		07/22/04		69.08		77.18		68.54		77.18		67.82		77.72

		07/23/04		69.44		77.18		69.08		77.18		68		77.18

		07/24/04		69.44		77.18		69.08		77.18		67.82		76.46

		07/25/04		69.8		77.18		69.08		77.18		68		77.18

		07/26/04		69.44		77.18		68.9		76.46		67.82		76.82

		07/27/04		68.9		77.18		68		76.1		66.56		76.1

		07/28/04		68.9		76.1		68		75.92		67.1		75.56

		07/29/04		68.54		75.56		68		75.02		66.92		75.02

		07/30/04		68.36		76.46		68		76.1		66.92		76.1

		07/31/04		68.9		75.92		68.36		75.02		67.46		74.66

		08/01/04		68.54		75.02		68		73.76		67.1		73.22

		08/02/04		66.92		69.08		67.1		69.44		66.56		70.34

		08/03/04		66.92		75.02		66.56		74.66		65.84		76.1

		08/04/04		66.56		70.34		67.1		70.34		67.1		70.88

		08/05/04		65.84		71.96		65.12		72.32		64.4		72.86





Mainstem Stats

		2004 Summary Data - Chetco River reach upstream and downstream of Freeman Rock gravel operation

		Site Name		River		Start Date		Stop date		Seasonal Maximum				Seasonal Minimum				Seasonal Max DT				7-Day averages								Days >		Days >		Days >		Hours >		Hours >		Hours >		Warmest day of 7-day max						Agency

				Mile						Date		Value		Date		Value		Date		Value		Date		Maximum		Minimum		D T		55 F		64 F		70 F		55 F		64 F		70 F		Date		Maximum		Minimum

		Chetco River Mainstem near Piling Hole (d/s of Mill Creek)		6.07		06/16/04		08/05/04		07/27/04		77.2		06/23/04		63.3		07/05/04		9.0		07/21/04		77.2		69.3		7.9		51		51		43		1224		1207		507		07/27/04		77.2		68.9		ODEQ

		Chetco River Mainstem near Piling Hole (d/s of Mill Creek)		6.07		06/16/04		08/05/04		07/25/04		77.2		06/23/04		63.3		07/05/04		9.0		07/20/04		77.0		69.3		7.7		51		51		43		1224		1204		499		07/20/04		77.2		68.5		ODEQ

		Chetco River Mainstem @ Freeman Rock (u/s of Jacks Creek, 3.1 miles u/s of Hwy. 101)		4.65		06/16/04		08/05/04		07/20/04		77.4		06/23/04		63.0		07/05/04		9.9		07/20/04		77.1		68.7		8.4		51		51		42		1224		1179		472		07/20/04		77.4		68.0		ODEQ

		Chetco River Mainstem @ Freeman Rock (u/s of Jacks Creek, 3.1 miles u/s of Hwy. 101) *		4.65		06/16/04		08/05/04		07/06/04		77.2		06/23/04		62.8		07/06/04		10.1		07/21/04		76.1		68.2		7.9		50		50		40		1200		1142		384		07/06/04		77.2		67.1		ODEQ

		Chetco River Mainstem @ Social Security Bar		4		06/17/04		08/05/04		07/20/04		78.6		06/23/04		62.4		07/05/04		12.6		07/20/04		77.4		67.8		9.7		50		50		41		1200		1118		448		07/20/04		78.6		67.1		ODEQ

		Chetco River Mainstem @ Social Security Bar		4		06/17/04		08/05/04		07/20/04		78.6		06/23/04		62.4		07/05/04		12.6		07/20/04		77.5		67.2		10.2		50		50		42		1200		1107		449		07/20/04		78.6		66.9		ODEQ

		* Missing 7/20/04 from record, logger moved from original placement





Jacks Ck Stats

		Jacks Creek - small influence due to low streamflow

		Site Name		Start		Stop		Seasonal Maximum				Seasonal Minimum				Seasonal Max DT				7-Day averages								Days >		Days >		Days >		Hours >		Hours >		Hours >		Warmest day of 7-day max						Comments		Data Quality

				Date		Date		Date		Value		Date		Value		Date		Value		Date		Maximum		Minimum		D T		55 F		64 F		70 F		55 F		64 F		70 F		Date		Maximum		Minimum				Level

		Chetco River: Jacks Creek: below ds-most Golf Bridge		7/21/04		8/11/04		8/8/04		66.1		8/5/04		58.1		8/7/04		6.3		7/24/04		65.1		60.3		4.8		22		17		0		528		91		0		7/25/04		65.5		60.9		1st half of season, DQL=B after last audit		A/B

		Chetco River: Jacks Creek: below ds-most Golf Bridge		8/16/04		9/18/04		8/28/04		66.1		9/14/04		57.8		9/14/04		5.4		8/27/04		64.7		60.4		4.3		34		15		0		816		65		0		8/28/04		66.1		60.9		short season deploy		B

		Chetco River: Jacks Creek: just downstream of Fish Trap		8/7/04		10/19/04		8/18/04		66.6		10/19/04		54.7		8/18/04		6.3		8/10/04		65.2		61.0		4.3		74		20		0		1766		110		0		8/10/04		65.8		61.7		2nd half of season, one field audit only		B
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 Stream Water Temperature and Streamflow 


South Coast/Lower Rogue Watershed Council Monitoring Program


The South Coast and Lower Rogue Watershed Councils have monitored stream water temperature and streamflow in Curry County since 1995.  A goal of the monitoring program is to characterize the condition of summer rearing habitat for salmonids.  Each thermometer site has one of the following monitoring objectives for the year: baseline, long-term trend, temperature modeling, project effectiveness, or educational. Water temperatures may be used to assess where to focus efforts on restoring streamside vegetation to reduce exposure to the sun.  Sections of stream (known as stream reaches) can be prioritized for voluntary efforts to plant or manage vegetation to produce more shade.  Water temperature monitoring will also document the success of riparian vegetation efforts over time.


Many streams in Curry County are warmer than state standards for rearing of anadromous salmonids (such as chinook, steelhead, coho, and cutthroat) and have been listed as “water quality-limited.”  The 64° F standard applies to the average of the maximum temperatures for the warmest 7 consecutive days (known as the “7-day max”).  The daily maximum temperature is determined from readings at half-hour intervals for each day during the monitoring period, usually mid-June through mid-September.  The difference between the coolest and warmest temperature during the warmest 7 consecutive days is known as Δ T.   High Δ T values result from solar exposure, and may be used to indicate reaches where additional shade can best lower stream temperatures.


Under the Clean Water Act, water quality management plans will be developed to lower temperatures to the standard over time, or to justify setting a new standard to be met.  Local temperature and flow data will help landowners and agencies establish realistic, watershed-specific targets for shade and water temperature.


This report includes a chapter for each of the watersheds that have been monitored.  All available water temperature measurements are summarized, discussing temperature and flow relations between the mainstem and tributaries, daily fluctuations, and year-to-year trends.  In most cases, 7-day max values are measured upstream on lands managed by the Siskiyou National Forest or Coos Bay BLM.  Oregon Department of Fish and Wildlife measurements are also listed.  We have summarized all sites with continuous recording temperature devices known to us, so please call the Water Quality Monitoring Program Manager at the Curry Soil and Water Conservation District (SWCD) if you know of other useful data (247-2755).


Since 1995, the South Coast and Lower Rogue Watershed Councils have received funding from Oregon Watershed Enhancement Board and Department of Environmental Quality to support monitoring for the Oregon Salmon Plan.  We use standard methods for locating recording thermometers (thermographs), and accuracy checks as described in the Stream Temperature Protocol chapter of the Water Quality Monitoring Guide Book. A Quality Assurance Project Plan provides direction for procedures. 


We would like to acknowledge the contributions of the many landowners whose cooperation has made it possible to measure water temperatures throughout our watersheds.  Your willingness to provide access and your dedication to healthy riparian areas is appreciated by all those who care about watersheds and fish.  


Cindy Ricks Myers







June, 2003

Water Quality Monitoring Program Manager


Chetco River


Streamflow


Miscellaneous flow measurements on the same day of the year may be compared to estimate contributions of each tributary to the total flow of the Chetco River. 


		Location

		2002 Date

		Flow (cfs)

		2001 Date

		Flow (cfs)

		2000 Date

		Flow (cfs)

		1999 Date

		Flow (cfs)

		1998 Date

		Flow (cfs)



		Boulder Creek

		

		

		Aug 8

		7.9

		

		

		

		

		

		



		Chetco at Low Water Bridge (abv South Fk)

		Aug 2

		91.8

		Aug 3

		93

		Aug 3

		100

		

		

		

		



		South Fork Chetco

		

		

		Aug 3

		18.6

		Aug 3

		20.8

		July 26

		19.6

		

		



		Chetco at USGS gage

		

		

		

		

		

		

		July 16

		157

		July 23

		144



		Chetco at USGS gage

		

		

		July 23

		125

		July 28

		143

		July 26

		135

		Aug 3

		112



		Chetco at USGS gage

		Aug 2

		92 **

		Aug 3

		102

		Aug  3

		117

		Aug 13

		119

		Aug 6

		103



		Chetco at USGS gage

		Aug 14

		80 **

		Aug 20

		84

		Aug 16

		94

		Aug 27

		84

		

		



		Emily Creek

		

		

		Aug 3

		3.7

		Aug 3

		5.2

		July 26

		5.0

		

		



		*Chetco abv North Fk

		July 11

		137

		July 23

		134

		

		

		

		

		

		



		*Chetco abv North Fk

		Aug 2

		96.8

		Aug 3

		111

		

		

		

		

		

		



		*Chetco abv North Fk

		Aug 14

		82.8

		Sept 10

		74.0

		

		

		

		

		

		



		*North Fork @ gage

		

		

		July 23

		4.3

		

		

		July 16

		3.1

		

		



		*North Fork @ gage

		

		

		Aug 3

		3.7

		Aug 3

		2.3

		Aug 13

		3.9

		

		



		*North Fork @ gage

		

		

		Aug 20

		2.7

		Aug 16

		1.7

		Aug 27

		1.9

		

		



		North Fork  near mouth

		Aug 2

		8.0

		Aug 3

		6.0

		Aug 3

		9.6

		

		

		

		



		*Chetco blw North Fk 

		

		

		

		

		

		

		July 16

		160

		July 23

		156



		*Chetco blw North Fk

		Aug 14

		91.1

		

		

		Aug 3

		130

		Aug 13

		130

		Aug 3

		112



		*Chetco blw North Fk

		

		

		Sept 10

		67.3

		Aug 31

		82.1

		Aug 27

		97.4

		

		



		*Jacks Creek 

		

		

		July 23

		1.7

		July 28

		3.0

		July 16

		1.7

		July 3

		2.5



		*Jacks Creek   

		Aug 2

		1.6

		Aug 3

		1.3

		Aug 3

		2.0

		Aug 13

		1.4

		Aug 6

		1.0



		*Jacks Creek 

		Aug 27

		0.97

		Aug 20

		0.8

		Aug 16

		1.4

		Aug 27

		0.3

		

		





*All flows from Oregon Water Resources Department are provisional pending final review.


** flows from USGS gage are provisional pending final review


Where the Chetco enters private land above the South Fork, it contributes about three quarters of the total flow as measured by adding flows from South Fork, Emily, North Fork and Jacks Creek.  Based on 2000-2001 flow measurements, the South Fork contributes 15% of the total flow, the North Fork 5-7%, Emily Creek 3-4%, and Jacks Creek 1-1.5%.  During early August, many tributaries to the Chetco have measurable surface flow, but go subsurface before entering the mainstem. These include North Fork, Emily, Jacks, Dry, Redwood, First, Second, Ferry, and Joe Hall Creeks.  Small streams that have been observed with surface flow include Elk, Wilson, and Big Redwood Creeks. 


Some of the North Fork flow goes subsurface as it joins the mainstem, and OWRD measurements in September 2001 indicate that the mainstem Chetco also loses surface flow between above and below the North Fork. Subsurface flow in this area is available for the City of Brookings water right.


Low streamflow comparisons from year-to-year are available from the Chetco River gage (see Figure CH-8).  1999 had higher than normal flows, particularly after an early August storm.

Streamflow measurements also allow us to compare water yield per square mile for several sites (table below).  Differences in yield are related either to differences in mean annual precipitation or to soils and runoff characteristics among the watersheds.


		Watershed

		Drainage Area (Acres)

		Streamflow, cubic feet per second

		Date(s)

		Yield, cfs/square mile



		Boulder Creek

		13,972

		7.9

		8/8/01

		0.36



		Chetco at Low Br

		132,366

		93


100

		8/3/00


8/3/01

		0.45


0.48



		South Fork Chetco

		20,359

		18.6


20.8

		8/3/00


8/3/01

		0.58


0.65



		Chetco at gage

		173,440

		117


102

		8/3/00


8/3/01

		0.43


0.38



		Emily Creek

		7,986

		5.2


3.8

		8/3/00


8/3/01

		0.42


0.30



		Bosley Creek

		3,280

		0.6

		8/9/00

		0.12



		Cassidy Creek

		1,025

		0.07

		8/9/00

		0.04



		Upper North Fork

		2,188

		0.22

		8/9/00

		0.06



		North Fork abv Bravo

		11,830

		4.3

		8/9/00

		0.23



		Upper Bravo

		1,325

		0.12

		8/9/00

		0.06



		Ransom Creek

		1,660

		0.24

		8/14/00

		0.09



		Lower Bravo

		7,482

		1.8

		8/9/00

		0.16



		Mayfield Creek

		1,425

		0.6

		8/10/00

		0.28



		Jim Rey Creek

		1,340

		0.24

		8/9/00

		0.11



		North Fork Chetco near mouth

		25,723

		9.6


6.0

		8/3/00


8/3/01

		0.24


0.15



		Jacks Creek

		5,630

		2.0


1.3

		8/3/00


8/3/01

		0.23


0.15



		Chetco blw North Fork

		225,226

		130

		8/3/00

		0.37





Relations among Sites in the Watershed

The highest 7-day max water temperature in the watershed was recorded at 76.0° F by ODFW at Willow Bar (see map).  Because the mainstem of the Chetco River is warmer than optimum from the Kalmiopsis Wilderness to the mouth, cool water tributaries are extremely important for summer fish habitat.   Between the Wilderness and the Low Water Bridge (above South Fork) the Chetco mainstem warmed from 72.9 to 75.3 F° in 2000, despite the cooler flows of Boulder (65.6°), Eagle (65.9°) and Mislatnah (64.3°) Creeks (figure CH-1).   The same reach warmed 3.7 degrees in 1999 (figure CH-4). Daily minimums within this reach are also consistently above the 64° F temperature standard for juvenile salmonids.


During a volunteer monitoring event known as "Chetco Checkup" 2001, mainstem recorders were in place for nearly 24 hours from Low Water Bridge to above Jacks Creek (figure CH-7).  The first afternoon was sunny, and clouds moved in on the second day.  Downstream of the Low Water Bridge, the South Fork cooled temperatures Below Second Bridge, Above Emily, and Above Dry Creek.  Peak temperatures further downstream at Above Mill Creek and Above North Fork were higher than peaks at Low Water Bridge.  A lower peak at Above Jacks was observed along with the lowest minimum temperature at any site.  Although the reach above loses flow, return of subsurface flows from the North Fork could be influencing this site.  At Below Second Bridge, the normal evening cooling pattern slowed from about 10 PM to after midnight.  Warmer water might be flowing from the reach upstream where bedrock and boulders could transfer heat to the river.  Delayed cooling at the site Above Dry Creek is not well understood.  The thermometer was located in the shade of a stump in water deeper than 12 inches (but less than 18"), and could have gained heat from warming of the substrate.


During Chetco Checkup 2000, thermometers were placed to measure mainstem and tributary temperatures at 2:00 PM on August 3rd.   Table CH documents the temperatures and flows measured for that day.  The mainstem warmed from about 72 degrees leaving the Wilderness to nearly 75 degrees above South Fork Chetco.  South Fork provided about 17% of the flow at the confluence, and cooled the mainstem by approximately two degrees.  The mainstem remained between 72 and 73 degrees downstream to the North Fork confluence.


Major tributaries are all cooler than the Chetco mainstem, but vary in their value as a thermal refuge (figure CH-5).  Where the South Fork flows into the mainstem, juvenile salmonids have been observed crowding into the narrow flow of cool water (Dillingham, oral communication).  Typical 7-day max values above South Fork are 75-76 degrees F compared with the South Fork at 68-69 degrees F.  


Handheld "min-max" thermometers were used in mainstem pools to detect any cooler water layers that might be providing thermal refuge for fish. It was not possible to determine whether the pools might be simply layered (stratified) or if colder seeping groundwater is accumulating where pools are not mixed by turbulent flow.  If groundwater is present, it may be deficient in dissolved oxygen and thus decrease the value of the cool pool as a thermal refuge.  Although cooler pools were detected in 2000 (Table CH), the handheld thermometers may have been indicating minimum values that represented air temperatures and evaporation while out of the river.  New digital thermometers were purchased for Chetco Checkup 2002.  Dissolved minerals indicating a possible groundwater source were high in one pool in the area downstream of Nook Creek where cool pools may have been detected in 2000.  Specific conductivity on the Chetco River measured 100 µS in early August, while the pool measured 156 µS.  Additional conductivity readings will be taken in 2002.  


During most summers, North Fork Chetco flows subsurface through a sediment fan deposit before reaching the mainstem.  In 1998, thermometers were located near the mouth (upstream of the subsurface flow) and upstream of the new BLM flow gage (future site of continuous temperature readings).   The 7-day max warmed from 65.9 to 74.1° F between these sites (graph CH-2).  Between the BLM flow gage and the mouth, 9 degrees of warming occurred in 1999, and 12 degrees in 2001.  Bravo Creek flows into this reach, and was warmer than the North Fork in 1995, but cooler in 2000.  Daily temperature fluctuations (ΔT) at the mouth of the North Fork range from 8.3 to 11.6 degrees F (1998-2001).


In 1995, a 7-day max of 75.7° F was recorded near the mouth of the North Fork Chetco (downstream from our site) with a ΔT of 12.6° F.  Less than a mile downstream from Bravo Creek (near Mayfield Creek), the mainstem heated to a 70.1° F 7-day max and 9.3° F ΔT.  Approximately 3 miles upstream of its mouth, Bravo Creek was measured as 72.2° F with a 11.7° F ΔT. 


On Jacks Creek, thermometers were placed upstream in a deep pool expected to be a thermal refuge for juveniles (Jim Welter, oral communication) and downstream of the fish trap in 1998.  The 7-day max warmed from 59.1 to 68.2° F (graph CH-3), with a 8.5° F ΔT at the downstream site.  Lower reaches of Jacks Creek flow subsurface during the summer.  Where the stream flows through areas exposed to the sun, it heats rapidly due to low volume of water.  In isolated pools where juveniles become trapped, groundwater emerges to cool some, whereas others only receive flow heated through the streambed surface.  For older data on Jacks Creek; 7-day max values in 1996 of 64.8° F above the fish trap, and in 1997 of 61.1° F above the old driving range, the extent of groundwater influence is unknown


In 1999, volunteers helped to sample from the upper end of Salmon Run Golf Resort down to below the fish trap.  At the upstream-most site, the thermometer was exposed as the flow went subsurface.  Isolated pools above the 3rd golf bridge heated, but below the 3rd golf bridge, cool groundwater emerged at a channel constriction (figure CH-6).  Hamilton Creek was cooler than Jacks Creek below Hamilton.  Warming from below Hamilton to the downstream golf bridge varied from 0-4 degrees.  In the reach below the golf course, heating was likely greatest in the exposed ponded area above the fish trap, and the spillway passed only the warmer surface water downstream.  During Chetco Checkup 2000, we documented a 1.5 degree warming from below the golf course to below the fish trap, with 0.5 degree warmer water at the top of the ponded area compared to the bottom (Table CH).


During Chetco Checkup 2001, the salt-water wedge (halocline) was located upstream of Joe Hall Creek, at the RV Park following at moderately high tide (5.7 ft).  Surface water temperatures cooled toward the estuary, from 70 degrees F above Jacks to 62 degrees F at the Hwy 101 bridge (2:45 PM). Also at the bridge, salt water at seven feet deep measured 56 degrees F.


In summary, the potential thermal refuge areas include tributary flows, both surface and subsurface, groundwater exchange in the mainstem Chetco, and the estuary.  Watershed Council members suggested that snorkel or dive surveys could verify whether fish are using cool water refuge areas.  ODFW also has fish counts and temperature data from seining in the Chetco estuary.


Annual Trends - 7-Day Max Values 


The coolest year was 1999, due to an early August rainstorm that increased flows and decreased solar radiation during the normal maximum temperature period (Figure CH-8).


1997 was the warmest year for South Fork and Emily Creek, but Chetco above Boulder was warmest in 1998 (no data for 1997).  2001 was the warmest year at Low Water Bridge (no data for 1997 and 1998) and North Fork near mouth (no data for 1997). Sites on the lower mainstem (data only for 1995 and 1996) were warmest in 1995.


		Location

		2002

		2001

		2000

		1999

		1998

		1997

		1996

		1995



		Chetco abv Babyfoot

		

		

		

		

		

		72.5

		73.2

		



		Chetco abv Boulder

		72.7

		71.9

		72.9

		70.9

		73.9

		

		73.3

		



		Boulder Creek

		65.1

		64.8

		65.6

		64.6

		

		

		65.6

		



		Chetco abv Eagle

		

		

		74.7

		

		

		

		

		74.6



		Eagle Creek at mouth

		

		

		65.9

		

		

		

		

		65.9



		Chetco at Low Water Br.

		75.1

		75.8

		75.3

		74.6

		

		

		74.5

		



		South Fork Chetco

		68.0

		68.9

		68.6

		68.1

		68.4

		69.3

		

		68.5



		Chetco @2nd Bridge

		

		

		

		

		

		

		73.8

		73.9



		Emily Creek

		66.2

		62.4

		65.9

		60.5

		67.0

		68.1

		

		67.2



		Chetco @ Willow Bar

		

		

		

		

		

		

		73.1

		76.0



		Chetco @ Soc Sec Bar

		

		

		

		

		

		

		73.1

		73.8



		North Fork Chetco: Bosley Creek

		

		

		62.9

		

		

		

		

		62.3



		North Fork Chetco at bridge (gage) abv gorge

		

		62.9

		tba

		

		

		

		

		64.5



		North Fork near mouth

		70.4

		74.8

		72.1

		71.3 **

		74.1

		

		

		75.7*



		Jacks Creek blw fish trap

		64.9

		66.0

		64.7 ***

		65.4

		68.2

		

		

		





*     BLM site is downstream of the North Fork near mouth site used in 1998 and 1999.


 **  Thermometer deployed on August 5th, likely missed earlier 7-day max


*** Last temperature recorded on August 3rd, likely missed 7-day max









Temperature_Phase_I_Chetco

		SITE_ID		SITE_NAME		Date		Time		Temp_C		Comments

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		6/5/02		16:55		20.3

		9092		Chetco River: mainstem @Social Security hole		6/12/02		15:25		19.8

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		6/26/02		15:50		21.8

		9092		Chetco River: mainstem @Social Security hole		6/26/02		17:25		21.8

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		7/11/02		13:19		23.5

		9092		Chetco River: mainstem @Social Security hole		7/11/02		14:27		22.6

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		7/18/02		14:14		23.5

		9092		Chetco River: mainstem @Social Security hole		7/18/02		15:22		22.5

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		7/24/02		15:13		23.0

		9092		Chetco River: mainstem @Social Security hole		7/24/02		16:45		21.5

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		7/31/02		16:46		21.4

		9092		Chetco River: mainstem @Social Security hole		7/31/02		17:48		19.6

		9092		Chetco River: mainstem @Social Security hole		8/7/02		17:36		21.6		not able to sample upstream due to Biscuit Fire

		9092		Chetco River: mainstem @Social Security hole		8/14/02		17:13		19.4		not able to sample upstream due to Biscuit Fire

		9092		Chetco River: mainstem @Social Security hole		8/21/02		18:12		20.5		not able to sample upstream due to Biscuit Fire

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		8/27/02		12:08		21.6

		9092		Chetco River: mainstem @Social Security hole		8/27/02		13:22		22.6

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9/4/02		13:42		21.2

		9092		Chetco River: mainstem @Social Security hole		9/4/02		14:52		20.3

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9/10/02		10:48		17.8

		9092		Chetco River: mainstem @Social Security hole		9/10/02		11:51		18.6

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9/18/02		16:37		20.4

		9092		Chetco River: mainstem @Social Security hole		9/18/02		18:20		21.4

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		10/2/02		14:52		17.3

		9092		Chetco River: mainstem @Social Security hole		10/2/02		15:50		18.6

		9042		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		10/15/02		13:36		15.0

		9092		Chetco River: mainstem @Social Security hole		10/15/02		14:27		16.0
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South Coast and Lower Rogue Watershed Councils


Water Quality Monitoring Program


Stormchasers Study Plan and Related Information

Our Stormchasers program has been funded by the Oregon Watershed Enhancement Board (OWEB), with supplemental funding from Curry County through the Rural Self-Determination Act, Title III.  This program description consists of excerpts from the OWEB Grant Application.

Background


The South Coast/Lower Rogue Watershed Council’s Monitoring Program has made considerable progress in addressing the water quality data gap identified in the South Coast Watershed Assessment and Action Plan.  Between May 2002 and May 2003, ten water quality parameters were sampled at regular intervals at 16 sites in nine watersheds.  Sites were selected to isolate agricultural and rural-residential influences from forested parts of watersheds where feasible. Although water quality on most of our rivers and streams during most seasons is “Excellent” (as rated using the Oregon Water Quality Index), key questions remain about the sources, magnitude, and duration of impaired water quality at critical locations and critical times.  The scope of the proposed program reflects our philosophy that it will be easier to detect and address sources and potential sources of pollutants early, rather than waiting until the evidence is unmistakable.


In southwest Oregon, relatively steep terrain causes both beneficial and detrimental water quality conditions.  Turbulence on steep streams introduces abundant dissolved oxygen.  Landslides and erosion are part of the natural landscape, but can be triggered or accelerated by upland activities, releasing elevated levels of sediment and associated nutrients.  A high proportion of the seasonal rainfall runs off in the winter, leaving relatively low baseflow in the critical summer months. Estuaries are short relative to other Oregon estuaries due to the steep gradients and a coastal plain that is narrow to absent.  Most communities, rural-residential areas, and agricultural activities are concentrated along narrow river floodplains and terraces.  Accelerating rural-residential development along South Coast and Lower Rogue Rivers has the potential to directly degrade water quality as well as to reduce water quantity.


Fall-Winter-Spring water quality concerns are related to storm pulses of sediment, nutrients, and E. coli bacteria.  Mean values indicate that storm pulses of fine sediment (as measured by turbidity and total solids) and total phosphate are highest in north county streams. However, samples from every other week do not capture the magnitude or duration of the impairment during storms.  Storm flows as a percentage of base level or other benchmarks are needed to interpret the results.  Interpretation is also complicated by the juxtaposition of the highest proportion of private land ownership on high clay soils (over fine-textured sedimentary rocks) in the Floras Creek and Sixes River watersheds.  Nitrates and E. coli bacteria are also elevated in some north county streams. The 2002-2003 sampling located watersheds with the highest storm response, but additional tributary and reach-based source sampling is needed.  Volunteers participated in sampling that allowed us to compare the storm response of tributaries in the Lower Rogue, Illinois, and Upper Chetco watersheds within and outside the area of the Biscuit Fire in winter 2002.


Proposed Water Quality Sampling 

Our overall goal is to identify sources of non-point source pollution that may threaten water quality for anadromous salmonids in Curry County, in order to cost-effectively address these sources.


Objectives developed to meet this goal are to determine:


· Which tributaries or reaches along our rivers contribute the highest load of sediment, nutrients, and bacteria during storms?  What land uses appear to contribute the most?


· What magnitude of streamflow corresponds to what sediment concentration?  What is the duration of elevated sediment concentrations during storms?


· Are watersheds underlain by sedimentary rocks (with high clay soils developed on them) predisposed to higher levels of sediment (turbidity, total solids), total phosphorus, or nitrate+nitrite, independent of land ownership and land use?

Sources of sediment, nutrients, and E.coli bacteria will be located by synoptic sampling (many sites at one time) during six storms over two winter seasons.  Volunteers (Stormchasers) will obtain grab samples on 50 sites within the same 1-2 hour period.  [note: this synoptic sampling program eventually sampled 8 storms, involving 40-50 volunteers at an average of 100 sites]. Lead Stormchasers for the north, middle, and south county will ensure data completeness, including gage observations and prompt delivery of samples to the lab.  Turbidity and conductivity will be measured on all samples. Approximately 50% of the samples from each storm will also be tested for total phosphorus, E. coli bacteria, and nitrate+nitrite.  If volunteers are sufficiently interested (for example from one of the local fishing groups), hourly turbidity samples may be taken during some storms to determine the duration of conditions that cause failure to feed or gill abrasion [turbidity duration was monitoring using an ISCO sampler on Euchre Creek using later funding from another grant].

The relative influence of land use and soil/rock types will be determined by identifying five small reference watersheds each on sedimentary (high clay) and metamorphic rock types.  These ten streams will also be sampled during the Stormchasing events [we located and sampled only eight reference streams]. Samples from all six storms will be tested for turbidity and conductivity, and two storms will be tested for total solids, total phosphorus, and nitrate+nitrite [we later added E.coli samples on these reference streams].

Protocols and Quality Assurance/Quality Control


The program is guided by a Water Quality Monitoring Advisory Committee, chaired by Frank Burris, OSU Extension Watershed Management Program. This group provides technical expertise in water quality, with representatives from DEQ, Curry County Public Health, ODFW, City of Gold Beach, Port Orford Watershed Council, BLM, USFS, SWCD, and Watershed Council Coordinators. This is the QA/QC team that has reviewed the Standard Operating Procedures and Quality Assurance Project Plan (QAPP).  The QAPP has been submitted to DEQ for review.  Our objective is to meet DEQ’s Data Quality Level A requirements whenever feasible. The QAPP addresses issues such as acceptable limits of accuracy and precision, limits of detection, reagent shelf life, use of standard solutions, equipment calibration schedule, sample holding time and preservation, and training requirements.  Precision values are obtained with duplicate samples and split samples with the DEQ ambient run.   Accuracy is addressed by using calibrated meters or standards.   We have a Memorandum of Agreement with The City of Gold Beach for use of their laboratory and equipment at the sewage treatment plant. Although the lab facility is not certified, the equipment at the facility is calibrated according to DEQ standards annually. The following table provides references used for protocols and equipment used for each parameter. More specific Standard Operating Procedures are documented in the Quality Assurance Project Plan (QAPP) available at the Watershed Council office.  


		Parameter, units

		Equipment

		Protocol

		WQ Index



		Turbidity, field, NTU

		Hach 2100P Turbidimeter

		Oregon Plan WQ Monitoring Guidebook, chapter 11

		no



		Conductivity, umhos/cm; Salinity, ppt; and Water Temperature, degrees C

		Yellow Springs Instruments Model 30

		Oregon Plan WQ Monitoring Guidebook, chapter 9

		no


yes



		Total Solids, mg/L

		Balance with resolution to 0.0001 g. Oven

		Gravimetric 103-105 degrees C, Std Methods 2540 B

		yes



		Nitrate+Nitrite, mg/L

		Spectrophotometer

		Cadmium Reduction, Std Methods 4500-NO3- E.

		yes



		Total phosphate, mg/L

		Spectrophotometer

		DEQ Modified Ascorbic Acid Method w/ Persulfate Digestion

		yes



		E. coli, MPN of organisms/100 ml

		Colilert with Quanti-Tray

		Oregon Plan WQ Monitoring Guidebook, chapter 15

		yes





Analysis and Reporting

Prior to the storm season, flow gage plates will be installed at Euchre Creek, Hunter Creek and the Winchuck River, and rated by three flow measurements each.  Flows will be obtained from existing gages on Floras Creek, Elk River, and Chetco River.  Correlating streamflows on gaged and ungaged watersheds will allow us to estimate % baseflow for comparisons of storm samples.  The water quality manager will also estimate storm flows on tributaries, and calculate relative sediment, nutrient and bacteria loads.  Sample results for each parameter from the reference watersheds will be tested for statistically significant differences between the sedimentary and metamorphic rock types


The water quality manager will maintain data in the current spreadsheets, but will investigate the potential benefits of converting to a database for analysis.  Data will be submitted electronically to the DEQ LASAR database in the required format (note that last year’s field parameters were recently submitted for DEQ’s 2003 Request for Data).  At the end of each field season (diurnal and storm), results will be compiled, analyzed and reviewed with the Water Quality Monitoring Advisory Committee. Annual presentations will inform interested groups about key results.  Data summaries will be provided as requested. The final report will be available on our website and distributed to all interested parties. 



South Coast Watershed Council Data for USGS Gravel Study

provided by Cynthia Ricks Myers, Consulting


June 25, 2008


		Product Name

		File Name

		Comments

		Sent



		Temperature



		Stream Water Temperature and Streamflow:1995-2002

		tempinterp Chetco.doc

		inc. misc summer flows at sites other than the gage. Tables and figures available in hard copy

		x



		Statistics for continuous water temperature recorders 

		qryTempStats.xls

		Summer data, compilation  from all agencies, “Data Quality Level”

		x



		DEQ 2004 study

		TempStats_2004_ChetcoGravel.xls

		File inc. only reaches of interest to Freeman Rock for gravel permit. 

		x



		2002-2003 paired upstream - downstream 

		Temperature Chetco summer Phase I.xls

		Provided to Freeman Rock for gravel permit background data. See Phase I study plan below.

		x



		Report analyzing effects of smoke from Biscuit Fire on stream temperatures

		2003 GBRD Biscuit Fire Stream Temperature Rept.doc

		

		x



		Chetco Checkup results

		various TBA (to be assembled)

		inc. several years of mainstem continuous 24 hr deployments, and pool stratification surveys

		



		Other Water Quality



		Phase I: 10 parameters sampled biweekly at two mainstem sites 

		2001 Phase I Study Plan.doc

		2002-2003 study. Inc. turbidity upstream & downstream of part of gravel area

		x



		Summary of interpretations of Phase I

		Chetco Phase I data interp.doc

		Observations only, statistical analysis not completed.

		x



		Phase I data, for Chetco sites

		Chetco Phase I only.xls

		

		x



		Synoptic turbidity, sp cond, & nutrients

		Stormchasers Study Plan.doc

		includes 3 mainstem sites, North Fk & Jacks Creek

		x



		Stormchaser data and analysis

		TBA (to be assembled)

		Percentile analysis per storm

		



		Chetco Boat Basin & Estuary: DO, pH, turbidity, nutrients in estuary & inflow pipes

		TBA (to be assembled)

		Draft – needs to have grammar edited before distribution. No study plan available. Doesn’t cover upstream of Hwy 101. Have also a ppt presentation.

		





		Other: Riparian Vegetation, Channel dimensions & changes



		Chetco Riparian Shade Assessment

		TBA: 


report


hard copy figures


GIS shapefiles – veg classes, existing & potential shade, field site data (inc. bankfull width/height, bank slope, thalweg, species, tree heights, shade)

		Figures inc air photos of historic channel change at mouth of North Fk – hard copy only. 

		



		Riparian Project Effectiveness survey on Jacks Creek

		Scheduled for summer 2008, Study Plan TBA

		shade (Solar pathfinder), flow, temperature, sediment (Relative bed stability), and macroinverts

		






qryTempStats

		SITE_NAME		Site_ID		LASAR_No		strMatrixName		Start		Stop		SMaxDate		SMaxValue		SMinDate		SMinValue		SMaxDTDa		SMaxDTVa		7DAVGDa		7DAVGMX		7DAVGMN		7DAVGDT		DAOVR55		DAOVR64		DAOVR70		HROVR55		HROVR64		HROVR70		W7DAVGDA		W7DAVGMX		W7DAVGMN		River_Mile		DEQ_Name		NF_SiteNum		Organization		Comments		DQL

		Chetco River: mainstem abv Madstone RM 52.7		9005				water		1/1/97																7/22/97		68.7																												03U05FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem abv Madstone RM 52.7		9005				water		7/10/03		10/6/03		7/31/03		75.5		9/18/03		58.5		8/18/03		5.9		7/29/03		74.4		69.2		5.2		89		75		38		2135.5		1460.5		344		7/30/03		75.51		69.75						03U05FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem abv Madstone RM 52.7		9005				water		7/14/04		10/8/04		7/28/04		72.3		9/21/04		52.5		7/20/04		7.6		7/28/04		72.0		65.9		6.1		87		48		13		2052		823		70.5		7/25/04		72.32		66.13						03U05FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem blw Fresno Creek RM 51.7		9007				water		1/1/97																7/23/97		69.7																												03U07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Little Chetco R blw Henry		9010				water		1/1/97																7/23/97		65.0																												03U06FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Little Chetco R blw Henry		9010				water		7/10/03		10/6/03		7/30/03		79.3		9/18/03		52.7		7/17/03		10.3		7/28/03		77.0		68.1		8.9		89		63		43		2119		1205.5		448.5		7/30/03		79.27		70.07						03U06FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Little Chetco R blw Henry		9010				water		7/14/04		10/8/04		7/25/04		77.7		9/21/04		49.3		7/21/04		10.6		7/26/04		76.7		67.5		9.2		85		55		39		1935		1035.5		456.5		7/25/04		77.69		68.87						03U06FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Babyfoot RM 45.4		9012				water		1/1/96																		73.2																												03M02FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem u/s of Babyfoot RM 45.4		9012				water		1/1/97																7/23/97		72.5																												03M02FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem d/s of Slide Creek RM 44.9		9015				water		1/1/96																		73.1																												03M02FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem u/s of Box Canyon RM 39.7		9019				water		1/1/96																		73.8																												03L02FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem u/s of Box Canyon RM 39.7		9019				water		7/3/03		9/28/03		7/30/03		79.3		9/18/03		57.1		7/17/03		8.0		7/29/03		77.3		70.7		6.5		88		83		60		2111.5		1717		704		7/30/03		79.28		72.18						03L02FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Box Canyon Creek at mouth		9020				water		1/1/96																		68.2																												03C01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Box Canyon Creek at mouth		9020				water		7/3/03		9/28/03		7/30/03		73.1		9/18/03		54.0		7/9/03		6.3		7/29/03		71.3		66.0		5.3		88		63		11		2099		966.5		77		7/30/03		73.05		67.41						03C01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem d/s of Box Canyon		9021				water		1/1/96																		71.8																												03L02FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Tincup Creek at mouth		9025				water		1/1/96																		68.7																												03T08FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem d/s of Tincup Creek		9026				water		1/1/96																		72.8																												03L08FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		1/1/96																		73.3																								30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/10/98		9/15/98		8/4/98		75.4		9/11/98		61.2		7/11/98		5.2		7/25/98		73.9		69.8		4.1		68		68		39		1631.5		1582		560.5		7/26/98		75.37		71.12		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)		deployment dates est from record

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/9/99		9/17/99		7/13/99		72.4		9/11/99		60.7		8/8/99		5.5		8/25/99		70.9		67.3		3.6				71		15				1380.5		107.5		8/26/99		72.09		67.93		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/7/00		9/18/00		8/1/00		73.9		9/4/00		57.0		7/8/00		5.5		8/1/00		72.9		68.8		4.1		74		64		19		1775.5		1352.5		179		8/1/00		73.89		69.69		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/9/01		10/17/01		8/9/01		73.6		10/17/01		52.3		8/7/01		5.3		7/25/01		71.9		67.7		4.2		100		70		18		2252		1425		154.5		7/24/01		72.39		68.22		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/2/02		9/18/02		7/11/02		74.8		9/8/02		59.0		7/11/02		5.4		7/13/02		72.7		68.8		3.9		79		66		18		1895.5		1354.5		196.5		7/11/02		74.81		69.39		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)		Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug.		F/E

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		6/11/03		9/15/03		7/30/03		76.4		6/14/03		57.6		6/15/03		6.0		7/30/03		75.0		71.3		3.7		97		94		45		2327.5		1962.5		551.5		7/30/03		76.37		72.39		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Boulder Creek RM 30.4		9029		31466		water		7/1/04		8/2/04		7/28/04		76.1		7/10/04		65.8		7/3/04		5.2		7/24/04		75.6		71.4		4.1		33		33		31		791.5		791.5		439.5		7/28/04		76.1		71.42		30.0		Chetco River M/S @ RM 30.0 (u/s of Boulder Creek)		03L08FT02		Oregon Department of Environmental Quality		* Serial Number=2877, short season deploy		A+

		Chetco River: Boulder Creek @ mouth		9030		31467		water		1/1/96																		65.6																										Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Boulder Creek @ mouth		9030		31467		water		7/9/99		9/17/99		7/13/99		65.9		9/1/99		56.2		7/12/99		5.2		8/26/99		64.6		61.6		3.0				13		0				86		0		8/26/99		65.63		61.88				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Boulder Creek @ mouth		9030		31467		water		7/7/00		9/18/00		8/2/00		66.5		9/5/00		53.7		7/29/00		4.9		8/1/00		65.6		61.4		4.2		74		12		0		1750		101.5		0		8/1/00		66.5		62.16				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Boulder Creek @ mouth		9030		31467		water		7/9/01		10/17/01		8/9/01		66.2		10/10/01		50.7		8/7/01		4.9		8/9/01		64.8		60.9		3.9		92		10		0		2123		83		0		8/8/01		66.21		61.88				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Boulder Creek @ mouth		9030		31467		water		7/2/02		9/18/02		7/11/02		66.5		9/8/02		55.7		7/9/02		5.7		7/18/02		65.1		60.8		4.3		79		24		0		1895.5		180.5		0		7/20/02		65.63		61.31				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug.		F/E

		Chetco River: Boulder Creek @ mouth		9030		31467		water		6/11/03		9/15/03		7/30/03		70.3		6/14/03		53.2		7/20/03		5.8		7/29/03		68.9		63.8		5.1		97		57		2		2305		706		4.5		7/30/03		70.31		64.76				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Boulder Creek @ mouth		9030		31467		water		7/1/04		8/2/04		7/28/04		69.4		7/2/04		58.8		7/23/04		5.6		7/24/04		68.9		63.8		5.1		33		33		0		791.5		401		0		7/28/04		69.44		64.04				Chetco River Tributary Boulder Creek @ mouth		03B01FT01		Oregon Department of Environmental Quality		* Serial Number=2879, short season deploy		A+

		Chetco River: mainstem d/s of Boulder Creek		9031				water		1/1/96																		73.0																												04U05FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Mainstem abv Mislatnah		9034				water		6/27/00		9/13/00		8/2/00		75.5		9/4/00		57.1		8/1/00		6.0		8/1/00		74.0		68.6		5.4		79		70		40		1895.5		1509		308		8/1/00		75.47		69.44								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Mislatnah Creek		9035				water		6/27/00		9/13/00		8/2/00		65.7		9/5/00		53.2		6/29/00		5.4		8/3/00		64.3		60.0		4.3		79		3		0		1846		21		0		8/2/00		65.66		61.05								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Mainstem blw Tolman Ranch		9036				water		7/1/00		9/17/00		8/2/00		76.5		9/4/00		57.1		7/11/00		7.3		8/1/00		74.7		69.0		5.7		79		73		47		1895.5		1492.5		400.5		8/2/00		76.45		70.37								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: mainstem u/s of Eagle Creek RM 20.4		9039		31464		water		6/6/95		10/4/95														8/4/95		74.6																								20.1		Chetco River M/S @ RM 20.1 (u/s of Eagle Creek)		04U01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		Ryan thermo stats not available

		Chetco River: mainstem u/s of Eagle Creek RM 20.4		9039		31464		water		7/2/04		8/2/04		7/26/04		76.8		7/2/04		68.0		7/3/04		4.7		7/22/04		76.4		73.0		3.4		32		32		32		767.5		767.5		679		7/25/04		76.82		73.22		20.1		Chetco River M/S @ RM 20.1 (u/s of Eagle Creek)		04U01FT01		Oregon Department of Environmental Quality		* Serial Number=2885, short season deploy		A+

		Chetco River: Eagle Cr. abv Mineral Hill		9039.5				water		7/6/00		9/17/00		8/2/00		64.2		9/4/00		52.6		7/11/00		5.6		7/31/00		63.0		58.5		4.6		74		2		0		1702.5		3.5		0		8/1/00		64.19		59.33								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Eagle Ck: Mineral Hill Fk		9039.6				water		7/6/00		9/17/00		8/2/00		63.1		9/4/00		53.5		7/11/00		4.0		8/1/00		62.1		59.3		2.8		74		0		0		1736		0		0		8/1/00		63.1		59.97								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Eagle Creek near mouth		9040		31465		water		6/6/95		10/4/95														8/3/95		65.9																										Chetco River Tributary Eagle Creek @ mouth		04H01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Eagle Creek near mouth		9040		31465		water		7/6/00		9/17/00		8/2/00		66.8		9/4/00		53.8		8/1/00		7.2		7/31/00		65.7		59.2		6.4		74		18		0		1750		54		0		8/1/00		66.81		59.62				Chetco River Tributary Eagle Creek @ mouth		04H01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Eagle Creek near mouth		9040		31465		water		7/2/04		8/2/04		7/27/04		68.0		7/11/04		57.2		7/27/04		8.1		7/22/04		67.9		60.4		7.5		32		32		0		767.5		174.5		0		7/23/04		68		60.62				Chetco River Tributary Eagle Creek @ mouth		04H01FT01		Oregon Department of Environmental Quality		* Serial Number=2882, short season deploy		A+

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		1/1/96																		74.5																								18.6		Chetco River M/S @ RM 18.6		04F08FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		7/2/99		9/20/99		8/26/99		75.9		7/7/99		62.2		8/22/99		7.8		8/23/99		74.6		68.2		6.4				81		69				1868.5		505.5		8/22/99		75.86		68.03		18.6		Chetco River M/S @ RM 18.6		04F08FT01		South Coast Watershed Council				A

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		7/7/00		9/9/00		8/2/00		76.8		9/4/00		59.4		8/21/00		6.8		8/3/00		75.3		70.0		5.3		65		64		49		1559.5		1389		488		8/2/00		76.8		70.38		18.6		Chetco River M/S @ RM 18.6		04F08FT01		South Coast Watershed Council		not yet in LASAR		A

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		6/22/01		9/5/01		7/28/01		76.8		6/28/01		58.5		8/19/01		7.4		7/25/01		75.8		69.3		6.5		76		73		61		1823.5		1681		653.5		7/26/01		76.8		70.38		18.6		Chetco River M/S @ RM 18.6		04F08FT01		South Coast Watershed Council				A

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		6/27/02		10/1/02		7/20/02		76.9		10/1/02		58.9		7/9/02		7.5		7/18/02		75.1		69.6		5.4		97		97		47		2327.5		2041		478.5		7/20/02		76.93		69.93		18.6		Chetco River M/S @ RM 18.6		04F08FT01		South Coast Watershed Council		High level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug.		F/A

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		6/3/04		8/30/04		7/27/04		78.6		6/9/04		57.0		8/7/04		7.2		7/22/04		77.9		71.9		6.0		89		81		66		2135.5		1885		1095		7/27/04		78.62		71.78		18.6		Chetco River M/S @ RM 18.6		04F08FT01		Oregon Department of Environmental Quality		* Serial Number=2740		A+

		Chetco R: mainstem at Low Water Br abv S Fk RM 18.6		9042		25209		water		9/1/04		10/14/04		9/1/04		73.2		10/12/04		56.5		9/4/04		6.8		9/4/04		72.2		66.2		6.0		44		33		13		1055.5		517		88		9/6/04		72.68		66.02		18.6		Chetco River M/S @ RM 18.6		04F08FT01		Oregon Department of Environmental Quality		* Serial Number=9447, late season deploy		A+

		Chetco River: South Fork abv West Coon		9043.5				water		7/11/00		9/18/00		8/1/00		66.0		9/5/00		52.9		7/11/00		6.2		8/1/00		64.9		60.3		4.6		70		7		0		1614		64		0		8/1/00		65.97		60.79								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork pool abv QP Ck		9043.9				water		6/28/00		9/13/00		8/2/00		71.0		9/5/00		54.9		7/11/00		8.9		7/31/00		69.9		62.4		7.4		78		55		3		1869.5		535		10.5		8/1/00		70.97		63.08								Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork abv Quail Prairie Ck		9044				water		6/28/00		9/13/00		8/2/00		71.2		9/5/00		54.9		7/11/00		8.9		7/31/00		70.2		62.7		7.5		78		55		4		1870		533		12.5		8/1/00		71.24		63.35						04S01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fk: Quail Prairie Creek near mouth		9047				water		6/28/00		9/13/00		8/2/00		66.0		9/5/00		54.1		8/2/00		5.5		8/1/00		64.3		60.0		4.3		78		5		0		1854		18.5		0		8/2/00		66.01		60.55						04Q01FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork near mouth		9050		31463		water		6/6/95		10/4/95														8/3/95		68.5																												04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		Ryan thermo stats not available

		Chetco River: South Fork near mouth		9050		31463		water		1/1/97																7/25/97		69.3																												04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: South Fork near mouth		9050		31463		water		1/1/98																8/4/98		68.4																												04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date

		Chetco River: South Fork near mouth		9050		31463		water		7/2/99		9/21/99		7/12/99		70.6		7/4/99		55.7		7/5/99		7.7		7/12/99		68.1		61.7		6.4				52		1				502.5		3		7/12/99		70.58		63.29						04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork near mouth		9050		31463		water		6/29/00		9/11/00		8/2/00		69.7		9/5/00		55.4		7/10/00		7.8		7/31/00		68.6		62.9		5.6		75		53		0		1799.5		512		0		8/1/00		69.69		63.86						04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork near mouth		9050		31463		water		6/21/01		9/17/01		7/25/01		70.0		6/25/01		55.4		6/21/01		8.1		7/25/01		68.9		63.0		6.0		89		59		0		2135.5		629		0		7/25/01		69.98		64.15						04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork near mouth		9050		31463		water		6/19/02		9/15/02		7/11/02		69.7		6/19/02		56.2		6/19/02		7.9		7/11/02		68.0		62.5		5.5		89		47		0		2135.5		530		0		7/11/02		69.69		63.86						04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)		High level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug.		F/E

		Chetco River: South Fork near mouth		9050		31463		water		6/10/03		9/14/03		7/29/03		70.3		6/14/03		54.3		6/15/03		7.6		7/30/03		69.4		65.0		4.4		97		76		2		2321.5		1014		3		7/28/03		70.28		65.02						04F07FT01		Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: South Fork near mouth		9050		31463		water		6/3/04		8/5/04		7/25/04		70.0		6/11/04		54.1		6/14/04		6.5		7/22/04		69.5		66.0		3.5		64		47		0		1504.5		797		0		7/25/04		69.98		66.38						04F07FT01		Oregon Department of Environmental Quality		* Serial Number=2731, short season deploy		A+

		Chetco River: mainstem at Little Redwood camp		9055.5		31458		water		7/13/04		8/4/04		7/26/04		76.8		7/14/04		67.8		7/20/04		6.1		7/21/04		76.5		70.6		5.9		23		23		23		551.5		551.5		456		7/25/04		76.82		71.24		14.6		Chetco River M/S @ RM 14.6				Oregon Department of Environmental Quality		* Serial Number=9444, short season deploy, unknown quality (probe out before 7/12)		E

		Chetco River: mainstem at Nook Bar		9056		31459		water		6/3/04		8/5/04		7/26/04		75.6		6/9/04		57.6		6/15/04		7.2		7/21/04		75.3		71.1		4.2		64		59		42		1535.5		1284.5		714		7/23/04		75.56		71.24		13.3		Chetco River M/S @ RM 13.3				Oregon Department of Environmental Quality		* Serial Number=2744, short season deploy		A+

		Chetco River: mainstem at Nook Bar		9056		31459		water		6/17/04		8/5/04		7/25/04		75.6		6/23/04		63.9		6/28/04		5.8		7/22/04		75.1		71.4		3.7		50		50		42		1199.5		1195.5		731		7/25/04		75.56		71.42		13.3		Chetco River M/S @ RM 13.3				Oregon Department of Environmental Quality		* Serial Number=2816, short season deploy		A+

		Chetco River: mainstem at Miller Bar (d/s of Wilson Ck)		9057.5		31460		water		6/16/04		8/5/04		7/26/04		75.9		6/23/04		64.0		6/16/04		5.4		7/21/04		75.7		71.1		4.7		51		51		41		1223.5		1223.5		700.5		7/22/04		75.92		70.88		11.4		Chetco River M/S @ RM 11.4				Oregon Department of Environmental Quality		* Serial Number=2792, short season deploy		A+

		Chetco River: mainstem at Miller Bar (d/s of Wilson Ck)		9057.5		31460		water		6/16/04		8/5/04		7/26/04		75.6		6/23/04		64.4		7/5/04		5.0		7/21/04		75.4		71.1		4.3		51		51		41		1223.5		1223.5		727.5		7/22/04		75.56		70.88		11.4		Chetco River M/S @ RM 11.4				Oregon Department of Environmental Quality		* Serial Number=2802, short season deploy		A+

		Chetco River: at USGS gage (2nd bridge) RM 10.4		9058		11483		water		1/1/95																		73.9																								9.8						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: at USGS gage (2nd bridge) RM 10.4		9058		11483		water		1/1/96																		73.8																								9.8						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: at USGS gage (2nd bridge) RM 10.4		9058		11483		water		6/16/04		8/5/04		7/26/04		76.1		6/23/04		64.4		7/6/04		6.1		7/21/04		76.0		70.7		5.3		51		51		42		1223.5		1223.5		704.5		7/22/04		76.1		70.52		9.8						Oregon Department of Environmental Quality		* Serial Number=2771, short season deploy		A+

		Chetco River: mainstem u/s of Emily Creek		9061		31461		water		6/16/04		8/5/04		7/6/04		75.6		6/23/04		64.0		7/5/04		6.1		7/21/04		74.9		70.9		4.0		51		51		42		1223.5		1223.5		684		7/21/04		75.02		70.34		9.3		Chetco River M/S @ RM 9.3				Oregon Department of Environmental Quality		* Serial Number=2767, short season deploy		A+

		Chetco River: Emily Creek near mouth		9063		31468		water		6/6/95		10/4/95														8/2/95		67.2																										Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		Ryan thermo stats not available

		Chetco River: Emily Creek near mouth		9063		31468		water		1/1/97																8/5/97		68.1																										Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date, Ryan thermo stats not available

		Chetco River: Emily Creek near mouth		9063		31468		water		1/1/98																8/13/98		67.0																										Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		placeholder start date

		Chetco River: Emily Creek near mouth		9063		31468		water		7/2/99		9/21/99		7/13/99		61.9		7/4/99		56.3		7/2/99		4.0		7/10/99		60.5		57.9		2.6				0		0				0		0		7/13/99		61.93		58.79				Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Emily Creek near mouth		9063		31468		water		6/29/00		9/11/00		8/2/00		66.8		9/9/00		57.4		8/2/00		6.1		7/31/00		65.9		61.0		4.9		75		37		0		1799.5		133		0		8/2/00		66.84		60.78				Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)

		Chetco River: Emily Creek near mouth		9063		31468		water		6/21/01		9/17/01		8/24/01		62.8		6/28/01		56.3		8/24/01		3.4		8/9/01		62.4		61.8		0.7		89		0		0		2135.5		0		0		8/8/01		62.78		61.93				Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		groundwater influence?

		Chetco River: Emily Creek near mouth		9063		31468		water		6/19/02		8/8/02		7/19/02		67.4		6/19/02		56.8		8/7/02		7.2		7/18/02		66.2		61.8		4.4		51		23		0		1223.5		123.5		0		7/19/02		67.43		62.5				Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		short season deployment, Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug		F/E

		Chetco River: Emily Creek near mouth		9063		31468		water		6/10/03		8/8/03		7/30/03		68.9		6/14/03		54.3		7/28/03		7.0		7/29/03		68.5		62.0		6.5		60		41		0		1434		328		0		7/28/03		68.88		61.93				Chetco River Tributary Emily Creek @ mouth				Gold Beach Ranger District (Rogue R-Siskiyou NF)		short season deployment

		Chetco River: Emily Creek near mouth		9063		31468		water		6/17/04		8/5/04		7/26/04		68.5		6/23/04		58.3		7/5/04		7.0		7/21/04		68.4		63.3		5.1		50		42		0		1199.5		457		0		7/25/04		68.54		63.86				Chetco River Tributary Emily Creek @ mouth				Oregon Department of Environmental Quality		* Serial Number=2815, short season deploy		A+

		Chetco River: mainstem at Willow Bar (d/s of Dry Cr.)		9065		31469		water		1/1/95																		76.0																								8.1						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: mainstem at Willow Bar (d/s of Dry Cr.)		9065		31469		water		1/1/96																		73.1																								8.1						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: mainstem at Willow Bar (d/s of Dry Cr.)		9065		31469		water		6/16/04		8/5/04		7/6/04		75.6		6/23/04		64.0		7/5/04		6.7		7/21/04		75.1		70.3		4.8		51		51		42		1223.5		1223.5		603		7/21/04		75.2		69.98		8.1						Oregon Department of Environmental Quality		* Serial Number=2766, short season deploy, suspect quality after 7/20		B?

		Chetco River: mainstem nr Piling Hole (d/s of Mill Cr)		9068		31502		water		6/16/04		8/5/04		7/27/04		77.2		6/23/04		63.3		7/5/04		9.0		7/21/04		77.2		69.3		7.9		51		51		43		1223.5		1206.5		506.5		7/27/04		77.18		68.9		6.2		Chetco River M/S @ RM 6.2 near Piling Hole				Oregon Department of Environmental Quality		* Serial Number=2757, short season deploy		A+

		Chetco River: North Fork abv BLM gage site		9072		29626		water		7/22/98		9/21/98		8/14/98		67.7		9/10/98		54.3		8/1/98		7.7		8/13/98		65.9		59.4		6.4		62		26		0		1480		148		0		8/14/98		67.74		60.51								South Coast Watershed Council				A

		Chetco River: North Fork @bridge abv gorge at gage		9073		25235		water		7/5/99		9/23/99		7/12/99		64.1		7/5/99		53.4		7/5/99		5.6		7/14/99		62.3		57.9		4.3				1		0				1.5		0		7/12/99		64.1		58.95								South Coast Watershed Council		Retrieval field audit used non-NIST thermo		A

		Chetco River: North Fork @bridge abv gorge at gage		9073		25235		water		7/10/01		9/30/01		7/26/01		63.8		9/29/01		51.4		7/23/01		4.3		7/26/01		62.9		59.3		3.7		80		0		0		1863		0		0		7/24/01		63.8		59.8								South Coast Watershed Council		Field audits w/ OWRD handheld, w/out reqd resolution. Logger likely not equilibrated during 7/9 deployment audit		C?

		Chetco River: North Fork near mouth		9079		25236		water		7/16/98		9/21/98		9/13/98		75.6		9/21/98		58.8		9/13/98		12.8		8/14/98		74.1		64.5		9.6		68		68		54		1631.5		1245		299		8/12/98		74.66		64.58								South Coast Watershed Council		Deployment field audit not recorded		B

		Chetco River: North Fork near mouth		9079		25236		water		8/5/99		9/20/99		8/26/99		73.3		8/8/99		57.9		9/3/99		12.5		8/23/99		71.3		62.4		8.9				42		14				461		51		8/26/99		73.29		63.56								South Coast Watershed Council				A

		Chetco River: North Fork near mouth		9079		25236		water		7/7/00		9/1/00		8/2/00		73.6		7/8/00		57.9		8/21/00		12.0		7/31/00		72.1		63.8		8.3		57		48		26		1367.5		611.5		72.5		8/2/00		73.59		63.27								South Coast Watershed Council				A

		Chetco River: North Fork near mouth		9079		25236		water		6/22/01		9/5/01		7/25/01		76.7		6/28/01		55.9		7/26/01		12.3		7/25/01		74.8		63.2		11.6		76		66		25		1823.5		896.5		128		7/25/01		76.71		65.01								South Coast Watershed Council				A

		Chetco River: North Fork near mouth		9079		25236		water		6/30/02		8/31/02		8/28/02		73.9		8/18/02		56.2		8/31/02		14.3		7/17/02		70.4		61.9		8.5		63		58		12		1511.5		493.5		42		7/20/02		73.29		62.98								South Coast Watershed Council		Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug		F/A

		Chetco River: mainstem u/s of Jacks Creek at Freeman Rock		9080		10536		water		6/16/04		8/5/04		7/20/04		77.4		6/23/04		63.0		7/5/04		9.9		7/20/04		77.1		68.7		8.4		51		51		42		1223.5		1179		471.5		7/20/04		77.36		68		5.0		Chetco River 3.1 miles upstream of Hwy 101				Oregon Department of Environmental Quality		* Serial Number=2745, short season deploy		A+

		Chetco River: Jacks Creek: upstream at cascades		9081		29627		water		7/22/98		9/21/98		8/1/98		59.7		9/10/98		54.1		8/1/98		4.0		8/4/98		59.1		56.0		3.1		62		0		0		1441.5		0		0		8/1/98		59.72		55.76				Jack Creek above golf course				South Coast Watershed Council				A

		Chetco River: Jacks Creek abv bridge, <1 mi US of Golf		9082		28284		water		8/4/00		9/1/00		8/11/00		59.8		8/29/00		55.6		8/21/00		3.7		8/14/00		59.3		56.1		3.1		29		0		0		695.5		0		0		8/11/00		59.8		56.96								South Coast Watershed Council		Short season deploy		A

		Chetco River: Jacks Creek: below ds-most Golf Bridge		9089		25241		water		7/10/96		9/24/96		8/30/96		65.8		9/24/96		54.2		7/18/96		8.5		8/31/96		64.8						79		20		0								8/30/96		65.83		59.79								South Coast Watershed Council

		Chetco River: Jacks Creek: below ds-most Golf Bridge		9089		25241		water		6/21/97		10/6/97		7/26/97		61.5		6/22/97		53.3		6/23/97		6.2		7/22/97		61.1		56.0		5.1				0		0				0		0		7/25/97		61.5		55.86								South Coast Watershed Council

		Chetco River: Jacks Creek: below ds-most Golf Bridge		9089		25241		water		7/21/04		8/11/04		8/8/04		66.1		8/5/04		58.1		8/7/04		6.3		7/24/04		65.1		60.3		4.8		22		17		0		527.5		91		0		7/25/04		65.54		60.93								South Coast Watershed Council		1st half of season, DQL=B after last audit		A/B

		Chetco River: Jacks Creek: below ds-most Golf Bridge		9089		25241		water		8/16/04		9/18/04		8/28/04		66.1		9/14/04		57.8		9/14/04		5.4		8/27/04		64.7		60.4		4.3		34		15		0		815.5		65		0		8/28/04		66.12		60.93								South Coast Watershed Council		short season deploy		B

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		7/16/98		9/21/98		8/16/98		68.7		9/21/98		57.3		8/16/98		9.2		8/15/98		68.2		59.7		8.5		68		58		0		1631.5		373.5		0		8/16/98		68.73		59.5								South Coast Watershed Council		Deployment field audit not recorded		B

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		6/30/99		8/27/99		8/21/99		67.3		7/4/99		54.2		7/14/99		10.0		8/23/99		65.4		58.2		7.2				27		0				115.5		0		8/21/99		67.28		57.81								South Coast Watershed Council				A

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		6/25/00		8/2/00		8/2/00		65.5		6/25/00		53.6		6/27/00		9.3		7/30/00		64.7		58.0		6.7		39		7		0		908		27.5		0		8/2/00		65.54		57.53								South Coast Watershed Council		Short season deployment		A

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		6/22/01		9/16/01		7/25/01		67.5		6/25/01		53.5		7/23/01		8.8		7/25/01		66.0		58.2		7.8		87		28		0		2042		134		0		7/25/01		67.45		59.45								South Coast Watershed Council				A

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		6/30/02		8/31/02		7/27/02		70.0		8/2/02		49.3		7/27/02		16.2		7/28/02		64.9		55.1		9.8		63		10		1		1469.5		44.5		1		7/27/02		70.01		53.81								South Coast Watershed Council		Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug.		F/A

		Chetco River: Jacks Creek: just downstream of Fish Trap		9090		25242		water		8/7/04		10/19/04		8/18/04		66.6		10/19/04		54.7		8/18/04		6.3		8/10/04		65.2		61.0		4.3		74		20		0		1765.5		110		0		8/10/04		65.84		61.7								South Coast Watershed Council		2nd half of season, one field audit only		B

		Chetco River: mainstem at Social Security Bar		9092.5		32020		water		1/1/95																		73.8																								4						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: mainstem at Social Security Bar		9092.5		32020		water		1/1/96																		73.1																								4						Oregon Department of Fish and Wildlife		placeholder start date, other stats not provided

		Chetco River: mainstem at Social Security Bar		9092.5		32020		water		6/17/04		8/5/04		7/20/04		78.6		6/23/04		62.4		7/5/04		12.6		7/20/04		77.4		67.8		9.7		50		50		41		1199.5		1117.5		447.5		7/20/04		78.62		67.1		4						Oregon Department of Environmental Quality		* Serial Number=2827, short season deploy, DEQ stated site is tidally influenced		A+
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		Count of samples:								84		76						86				83				76												67						25				56		hide				hide		49		hide		50

		estimates

		exceedance of state standard

		Site/LASAR		Date		Time		Sample Method		Temp C		Sp Cond		Sp Cond DQL		Salinity ppt		pH		pH DQL		Turbidity		Turb DQL		DO mg/L		DO DQL		DO % Sat		DO meter		Field Comments		5-day DO		BOD		DQL		E.coli # cells		E. coli MPN		E. coli DQL		Total Solids		TS DQL		Total Dissolv Solids		TDS DQL		Nitrate+ Nitrite		Nitrate DQL		Total Phos-phorus

		Shasta Costa		09/05/02		11:13		BB		14.6		-						8.4				0.7				9.9				96				<1 m, hit bottom		-		-				14		16				-		-		-		-		-		-		-

		Shasta Costa		09/05/02		11:14		BB		14.6		-						8.5				0.7				9.9				96				<1 m, hit bottom		-		-				8		9				-		-		-		-		-		-		-

		Illinois		09/05/02		10:36		BB		17.9		-						9.1				0.9				8.6				90				<1 m, hit bottom		-		-				7		8				-		-		-		-		-		-		-

		Quosatana		09/05/02		9:29		BB		15.7		-						8.0				0.7				7.5				74				<1 m, hit bottom		-		-				12		14				-		-		-		-		-		-		-

		Lobster		09/05/02		8:45		BB		13.8		-						8.2				0.5				9.6				92				<1 m, hit bottom		-		-				9		10				-		-		-		-		-		-		-

		Rogue at Lobster Br		09/05/02		7:51		BB		17.7		-						8.4				1.2				8.5				88				small bubble while shaking DO bottle for 2nd settle, calibration of DO meter done at 100 feet		-		-				2		2				-		-		-		-		-		-		-

		Rogue at Lobster Br		09/10/02		17:35		BB		18.8		-						8.5				2.4				10.3				0				<1 m, hit bottom		9.7		0.6				-		0				-				-				-				-

		Foster		09/12/02		10:16		BB		14.8		150						8.0				0.7				10.2				100				<1 m, hit bottom		9.9		0.3				13		15				-				-				-				-

		Foster		09/12/02		10:17		BB		14.8		151						8.0				0.7				10.2				99				<1 m, hit bottom, settled very slowly for DO		-		-				14		16				-				-				-				-

		Shasta Costa		09/12/02		11:12		BB		15.8		145						7.8				0.7				9.7				96				<1 m, hit bottom		9.3		0.4				11		12				-				-				-				-

		Illinois		09/12/02		12:04		BB		19.6		164						8.3				0.9				9.3				100				<1 m, hit bottom		8.5		0.8				3		3				-				-				-				-

		Bradford		09/12/02		12:53		BB grab		14.9		131						7.7				0.6				9.9				96				<1 m, hit bottom		-		-				2		2				-				-				-				-

		Quosatana		09/12/02		13:24		BB		17.8		178						7.8				0.8				10.2				107				<1 m, hit bottom		9.8		0.4				11		12				-				-				-				-

		Lobster		09/12/02		14:01		BB		18.1		123						8.2				0.6				7.9				83				<1 m, hit bottom		7.6		0.3				5		5				-				-				-				-

		Rogue at Lobster Br		09/18/02		11:01		BB		18.1		101						8.3				1.8				9.3				0				94 ml DO sample titrated		8.9		0.5				-		0				-				-				-				-

		Rogue at Lobster Br		10/02/02		11:28		BB		15.7		119						8.2				1.2				10.0				0				settled till next site, algae piece in DO bottle		9.5		0.6				-		0				-				-				-				-

		Foster		10/03/02		12:24		BB		11.6		137						8.2				0.5				11.1				102				<1 m, hit bottom, settling while driving		10.9		0.3				10		11				-				-				-				-

		Shasta Costa		10/03/02		11:30		BB		11.3		146						8.0				0.4				11.0				100				<1 m, hit bottom, settling while driving		10.6		0.4				9		10				-				-				-				-

		Illinois		10/03/02		10:55		BB		13.8		161						8.2				0.7				10.1				97				<1 m, hit bottom, settling while driving		9.7		0.4				7		8				-				-				-				-

		Bradford		10/03/02		13:38		BB grab		12.4		124						7.8				0.3				10.4				97				<1 m, hit bottom, settling while driving		10.3		0.2				0		<1				-				-				-				-

		Quosatana		10/03/02		9:43		BB		14.4		181						7.8				0.4				8.9				86				<1 m, hit bottom, settling while driving		8.3		0.6				20		25				-				-				-				-

		Lobster		10/03/02		8:54		BB		11.8		123						7.8				0.4				10.5				97				<1 m, hit bottom, settling while driving		10.2		0.3				9		10				-				-				-				-

		Lobster		10/03/02		8:55		BB		11.8		-						7.9				0.4				10.5				97				<1 m, hit bottom, Jasmine settle much faster, settling while driving		10.3		0.3				7		8				-				-				-				-

		Rogue at Lobster Br		10/15/02		17:58				13.3		122						8.4								10.5				0						10.0		0.5				5		0				81				-				0.225				0.06

		Chetco at Low Water Br		10/15/02		13:36				15.0		123						8.2								10.2				0						10.0		0.2				1		0				80				-				-														96		90		0		96		0		86

		Foster Creek		10/21/02		15:05		BB		12.9		141						8.0				0.8				-		-		-		-		-		-		-		-		-		-		-		140								0.005				0.00

		Rogue at Coon Rock Br		10/21/02		15:35		BB		14.3		121						7.4				1.0				-		-		-		-		-		-		-		-		-		-		-		90								0.242				tba

		Rogue at Coon Rock Br		10/21/02		15:36		BB		14.3		-						7.6				1.2				-		-		-		-		-		-		-		-		-		-		-		86								0.329				tba

		Shasta Costa Creek		10/21/02		14:32		BB		12.1		161						7.3				0.4				-		-		-		-		-		-		-		-		-		-		-		79								0.011				0.01

		Lawson Creek at mouth		10/21/02		16:36		GS		12.4		198						8.5				0.2				-		-		-		-		-		-		-		-		-		-		-		109								<0.005				0.00

		Illinois		10/21/02		17:17		BB		14.6		163						8.0				0.4				-		-		-		-		-		-		-		-		-		-		-		91								<0.005				0.01

		Quosatana Creek		10/21/02		13:25		BB		14.6		200						7.2				1.5				-		-		-		-		-		-		-		-		-		-		-		162								0.041				0.01

		Lobster Creek		10/21/02		12:59		BB		13.5		124						8.0				0.9				-		-		-		-		-		-		-		-		-		-		-		71								0.021				0.01

		Rogue at Lobster Br		10/30/02		16:58		BB		10.6		122						8.4				1.0				11.3				0						10.6		0.7				-		-		-		-		-		-		-		0.203				tba

		Chetco at Low Water Br		10/30/02		12:38		BB grab		12.1		123						7.9				0.4				10.9				0						10.5		0.4				-		-		-		-		-		-		-		0.007				tba										100		100		0		93		-		-		100

		Foster		11/08/02		10:45		GS		9.2		141						7.9				5.6				10.8				93						9.0		1.8						-				89				92				0.013				0.02

		Rogue at Coon Rock Br		11/08/02		15:33		BB		9.0		114						7.4				5.2				11.3				97						9.4		1.9						-				-				-				0.230				0.06

		Shasta Costa		11/08/02		9:42		BB		9.8		104						7.6				6.2				10.5				92						7.2		3.3						-				70				82				0.049				0.03

		North Fork Indigo		11/08/02		10:30		GS		9.7		193						7.8				16				10.5				92						0.9		9.7						-				163				144				0.124				0.13

		Indigo blw North Fork		11/08/02		11:10		GS		9.6		144						7.5				12				10.6				92						4.3		6.2						-				115				84				0.150				0.10

		trib to South Fk Lawson		11/07/02		14:15		GS		-		197						8.6				19				-		-		-		-				-		-						-		-		-				-				0.040				0.21

		Lawson at mouth		11/08/02		11:35		GS		10.1		183						8.2				5.3				10.6				94						3.2		7.4						-				138				135				0.066				0.06

		Illinois at mouth		11/08/02		10:18		BB		10.2		149						7.9				52				10.4				92						1.7		8.7						-				169				116				0.166				0.18

		Tom Fry		11/08/02		11:25		GS		9.6		161						8.0				3.8				10.5				92						8.7		1.9						-				145				123				<.005				0.03

		Quosatana near bridge		11/08/02		10:07		GS		10.1		139						7.7				4.0				10.4				92						8.4		2.1						-				93				69				0.146				0.05

		Lobster near bridge		11/08/02		10:25		GS		9.9		116						7.7				4.0				10.5				92						7.8		2.7						-				93				77				0.053				0.02

		Rogue at Lobster Br		11/08/02		17:12		BB		9.8		136						7.3				44				10.1				88						3.8		6.3						-				154				93				0.214				0.15

		Mislatnah Creek		11/09/02		10:53		GS		10.4		96						7.3				14				10.8				96						8.8		2.0						-				108				75				0.012				0.05

		Chetco below Mislatnah		11/09/02		10:30		GS		10.1		99						7.6				25				11.4				101						7.4		4.0						-				128				81				<.005				0.09

		Chetco at Low Water Br		11/09/02		13:22		GS		9.9		97						7.5				52				11.4				100						6.9		4.5						-				182				80				0.010				0.15

		Chetco at Social Sec bar		11/09/02		14:02		GS		11.0		106						7.5				24				10.4				93						6.8		3.6						-				116				92				0.064				0.08

		Chetco at Low Water Br		11/13/02		15:01		GS		10.7		85						7.9				2.4				11.3				0						10.6		0.7				14/1		17				79								<.005				0.02										100		100		0		87		98		87		100		94

		Illinois at IV location TBA		11/14/02																										-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		Illinois at mouth		11/14/02		14:20		GS		10.8		130						8.1				1.4				11.2				101						10.9		0.4						-				121				-				0.017				0.05

		Rogue at Lobster Br		11/19/02		13:10		DEQ BB		10.9		135						8.0				2.3				11.0				0						10.2		0.8				9/0		9.8				120				-				0.172				0.05

		Illinois at mouth		11/20/02		11:03		GS		10.2		134						8.1				0.6				11.2				99						10.8		0.4						-				60				-				0.027				0.01

		Indigo Creek blw N Fk		11/20/02		?		GS		9.8		118						7.9				0.6				11.8				104						9.7		2.1						-				41				-				0.009				0.02

		Silver Creek		11/20/02		14:55		GS		8.9		123						8.0				0.7				12.3				105						10.6		1.8						-				40				-				0.015				0.02

		Quosatana near bridge		11/20/02		10:00		GS		9.4		114						7.6				1.6				10.4				90						10.0		0.4						-				59				-				0.012				0.02

		Rogue at Lobster Br		12/04/02		9:21		BB		7.6		134						8.0				0.8				11.9				0								1.1						-				231				-				0.250				tba

		Chetco at Low Water Br		12/04/02		14:49		BB grab		8.4		92						7.7				0.6				11.7				0						11.5		0.2				-		-		-		355								0.019				tba										100		100		0		96		-		10		99

		Foster		12/17/02		11:45				10.5		109						8.1				7.9				16.6				0								6.1						-				88				65				0.031				0.02

		Rogue at Coon Rock Br		12/17/02		14:40				8.5		106						8.3				91				12.6				0								3.6						-				181				64				0.344				0.17

		Shasta Costa		12/17/02		10:28				8.0		63						7.7				28				11.7				0								0.9						-				74				84				0.020				0.04

		North Fork Indigo		12/17/02		12:00				9.7		80						8.0				>1000				11.2				0								0.7						-				1015				120				0.055				1.3

		Indigo blw North Fork		12/17/02		12:38				10.5		67						7.8				437				11.4				0								0.7						-				465				91				0.032				0.39

		Illinois at mouth		12/17/02		11:24				8.8		89						8.0				101				11.8				0								0.7						-				121				100				0.056				0.01

		Tom Fry		12/17/02		13:00				11.8		110						8.1				9.1				11.2				0								0.7						-				85				69				<.005				0.02

		Quosatana near bridge		12/17/02		9:45				7.1		83						7.9				20				11.5				0								0.6						-				75				95				0.051				0.01

		Lobster near bridge		12/17/02		9:20				7.1		79						7.8				7.9				10.7				0								0.0						-				68				86				0.360				0.03

		Rogue at Lobster Br		12/17/02		15:55				8.7		100						8.2				105				10.2				0								2.2						-				189				115				0.204				0.16

		Rogue at Lobster Br		12/17/02		15:56				8.7		-						8.2				95				12.2				0								0.1						-				-				109				0.218				0.13

		Chetco at Low Water Br		12/18/02		12:54		BB grab		8.8		61						7.6				7.6				12.1				0						10.9		1.2				-		-		-		49				-				0.012				0.03										100		100		0		79		-		100		99		92

		Rogue at Lobster Br		01/07/03		9:02		BB		7.9		100						8.0				20.7				11.7				0						11.1		0.6				0/0		<1				81				-				0.103				tba										100		100		0		89		98		86		95

		Chetco at Low Water Br		01/07/03		13:38		BB grab		9.6		58						8.0				4.3				11.7				0						11.0		0.7				2/0		2				43				-				0.006				tba										100		99		0		87		98		100		100

		Rogue at Lobster Br		01/15/03		14:16		BB		9.4		103						8.0				15.8				11.5				0						-		-		-		19/5		29.8				112				-		-		0.135				0.04										100		100		0		-		98		74		94		89

		Rogue at Lobster Br		01/22/03		15:59		BB		9.6		111						8.0				5.5				11.3				0						10.5		0.8				-		-		-		70				-		-		0.172				tba										100		99		0		86		-		91		92

		Chetco at Low Water Br		01/22/03		10:28		BB grab		10.3		67						7.7				2.2				11.4				0						10.9		0.5				-		-		-		49				-		-		<.005				tba										100		100		0		90		-		100		100

		Rogue at Lobster Br		02/04/03		9:07		BB		7.5		107						7.3				6.9				11.8				0						11.4		0.5				4/2		6.2				-		-		-		-		0.111				0.04										100		100		0		91		98		-		95		88

		Chetco at Low Water Br		02/04/03		13:33		BB grab		8.8		64						7.0				2.1				12.0				0						11.9		0.1				0/0		<1				-		-		-		-		<.005				0.01										100		98		0		98		98		-		100		96

		Silver Creek at mouth		02/06/03						-		74						7.8				3.2				-				-		-		-		-		-		-		-		-				75				-		-		-

		Rogue at Lobster Br		02/18/03		9:07		BB		8.5		98						7.7				18.3				11.8				0						11.3		0.6				-		-		-		82				-				0.081				0.03										100		100		0		90		-		86		96		90

		Chetco at Low Water Br		02/18/03		15:26		BB grab		9.4		57						7.4				4.9				12.0				0						11.8		0.2				-		-		-		54				-				<.005				0.02										100		100		0		96		-		98		100		94

		Rogue at Lobster Br		03/05/03		10:45				8.8		120						8.0				1.5				11.4				0						11.1		0.3				1/0		1				91								0.097				0.01										100		100		0		94		98		82		96		97

		Chetco at Low Water Br		03/05/03		14:35				9.0		68						7.8				0.7				12.0				0						11.4		0.5				0/0		<1				56								<.005				0.00										100		100		0		90		98		97		100		100

		Indigo at Indian Flat		03/06/03																										-		-		-		-		-						-		-		-				-				<.005				0.01

		Rogue at Lobster Br		03/26/03		16:49				9.9		91						7.8				20.7				11.7				0						10.5		1.2				27		0				93								tba				tba										100		100		0		79		0		81

		Chetco at Low Water Br		03/26/03		12:24				9.3		55						7.2				7.4				12.3				0						11.8		0.5				2		0				50								tba				tba										100		100		0		90		0		100

		End Row





Pivot Tables

		

				TP						pH						Temp												Ecoli						BOD						SpCo						DO						Sat						TS						Turb						N+N

		Average of Total Phosphorus						Average of pH						Average of Temp C												Average of E. coli MPN						Average of Calc BOD						Average of Sp Cond uS						Average of DO mg/L						Average of DO % Sat						Average of Tot Solids						Average of Turbidity						Average of Nitrate + Nitrite

		Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total										Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total

		Chetco at Low Water Br		0.016				Chetco at Low Water Br		8.02				Chetco at Low Water Br		16.1										Chetco at Low Water Br		9				Chetco at Low Water Br		0.4				Chetco at Low Water Br		85				Chetco at Low Water Br		10.2				Chetco at Low Water Br		101				Chetco at Low Water Br		85				Chetco at Low Water Br		2				Chetco at Low Water Br		0.011

		Chetco at low water bridge F		0.145				Chetco at low water bridge F		7.45				Chetco at low water bridge F		9.9										Chetco at low water bridge F						Chetco at low water bridge F		4.5				Chetco at low water bridge F		97				Chetco at low water bridge F		11.4				Chetco at low water bridge F		100				Chetco at low water bridge F		182				Chetco at low water bridge F		52				Chetco at low water bridge F		0.010

		Chetco at SS Bar		0.020				Chetco at SS Bar		7.98				Chetco at SS Bar		17.2										Chetco at SS Bar		11				Chetco at SS Bar		0.2				Chetco at SS Bar		87				Chetco at SS Bar		10.0				Chetco at SS Bar		101				Chetco at SS Bar		60				Chetco at SS Bar		5				Chetco at SS Bar		0.036

		Chetco at SS bar F		0.078				Chetco at SS bar F		7.53				Chetco at SS bar F		11.0										Chetco at SS bar F						Chetco at SS bar F		3.6				Chetco at SS bar F		106				Chetco at SS bar F		10.4				Chetco at SS bar F		93				Chetco at SS bar F		116				Chetco at SS bar F		24				Chetco at SS bar F		0.064

		Elk at Hwy 101		0.014				Elk at Hwy 101		7.43				Elk at Hwy 101		15.2										Elk at Hwy 101		43				Elk at Hwy 101		0.2				Elk at Hwy 101		78				Elk at Hwy 101		10.1				Elk at Hwy 101		98				Elk at Hwy 101		69				Elk at Hwy 101		5				Elk at Hwy 101		0.078

		Elk at ODFW hatchery		0.016				Elk at ODFW hatchery		7.85				Elk at ODFW hatchery		13.9										Elk at ODFW hatchery		28				Elk at ODFW hatchery		0.4				Elk at ODFW hatchery		76				Elk at ODFW hatchery		10.7				Elk at ODFW hatchery		102				Elk at ODFW hatchery		68				Elk at ODFW hatchery		3				Elk at ODFW hatchery		0.033

		Euchre at Low Co Br		0.018				Euchre at Low Co Br		7.29				Euchre at Low Co Br		14.7										Euchre at Low Co Br		170				Euchre at Low Co Br		0.4				Euchre at Low Co Br		76				Euchre at Low Co Br		9.9				Euchre at Low Co Br		96				Euchre at Low Co Br		67				Euchre at Low Co Br		5				Euchre at Low Co Br		0.287

		Floras at Hwy 101		0.017				Floras at Hwy 101		7.52				Floras at Hwy 101		15.6										Floras at Hwy 101		72				Floras at Hwy 101		0.5				Floras at Hwy 101		111				Floras at Hwy 101		9.9				Floras at Hwy 101		97				Floras at Hwy 101		108				Floras at Hwy 101		21				Floras at Hwy 101		0.732

		Floras at White Elephant Br		0.018				Floras at White Elephant Br		7.96				Floras at White Elephant Br		14.5										Floras at White Elephant Br		65				Floras at White Elephant Br		0.5				Floras at White Elephant Br		94				Floras at White Elephant Br		10.0				Floras at White Elephant Br		96				Floras at White Elephant Br		115				Floras at White Elephant Br		21				Floras at White Elephant Br		0.535

		Floras: North Fork		0.020				Floras: North Fork		7.78				Floras: North Fork		13.7										Floras: North Fork		157				Floras: North Fork		0.7				Floras: North Fork		131				Floras: North Fork		9.9				Floras: North Fork		93				Floras: North Fork		147				Floras: North Fork		28				Floras: North Fork		0.771

		Hunter at High Br		0.021				Hunter at High Br		8.03				Hunter at High Br		13.6										Hunter at High Br		23				Hunter at High Br		0.4				Hunter at High Br		123				Hunter at High Br		10.5				Hunter at High Br		100				Hunter at High Br		90				Hunter at High Br		6				Hunter at High Br		0.110

		Hunter at Low Co Br		0.028				Hunter at Low Co Br		7.93				Hunter at Low Co Br		13.8										Hunter at Low Co Br		17				Hunter at Low Co Br		0.5				Hunter at Low Co Br		142				Hunter at Low Co Br		9.5				Hunter at Low Co Br		91				Hunter at Low Co Br		910				Hunter at Low Co Br		6				Hunter at Low Co Br		0.194

		Pistol at Pistol River Loop Br		0.031				Pistol at Pistol River Loop Br		7.87				Pistol at Pistol River Loop Br		14.2										Pistol at Pistol River Loop Br		10				Pistol at Pistol River Loop Br		0.7				Pistol at Pistol River Loop Br		122				Pistol at Pistol River Loop Br		10.0				Pistol at Pistol River Loop Br		97				Pistol at Pistol River Loop Br		1932				Pistol at Pistol River Loop Br		6				Pistol at Pistol River Loop Br		0.045

		Rogue at Lobster Br		0.037				Rogue at Lobster Br		8.09				Rogue at Lobster Br		15.1										Rogue at Lobster Br		12				Rogue at Lobster Br		0.7				Rogue at Lobster Br		109				Rogue at Lobster Br		9.9				Rogue at Lobster Br		96				Rogue at Lobster Br		115				Rogue at Lobster Br		13				Rogue at Lobster Br		0.164

		Rogue at Lobster Br F						Rogue at Lobster Br F		7.25				Rogue at Lobster Br F		9.8										Rogue at Lobster Br F						Rogue at Lobster Br F		6.3				Rogue at Lobster Br F		136				Rogue at Lobster Br F		10.1				Rogue at Lobster Br F		88				Rogue at Lobster Br F		154				Rogue at Lobster Br F		44				Rogue at Lobster Br F		0.214

		Sixes at Elephant Rock Br		0.013				Sixes at Elephant Rock Br		7.84				Sixes at Elephant Rock Br		14.6										Sixes at Elephant Rock Br		40				Sixes at Elephant Rock Br		0.4				Sixes at Elephant Rock Br		93				Sixes at Elephant Rock Br		10.1				Sixes at Elephant Rock Br		97				Sixes at Elephant Rock Br		119				Sixes at Elephant Rock Br		20				Sixes at Elephant Rock Br		0.266

		Sixes at Hwy 101		0.016				Sixes at Hwy 101		7.48				Sixes at Hwy 101		16.2										Sixes at Hwy 101		33				Sixes at Hwy 101		0.2				Sixes at Hwy 101		86				Sixes at Hwy 101		9.5				Sixes at Hwy 101		94				Sixes at Hwy 101		104				Sixes at Hwy 101		20				Sixes at Hwy 101		0.311

		Winchuck abv Salmon		0.020				Winchuck abv Salmon		7.75				Winchuck abv Salmon		13.1										Winchuck abv Salmon		16				Winchuck abv Salmon		0.3				Winchuck abv Salmon		68				Winchuck abv Salmon		10.8				Winchuck abv Salmon		101				Winchuck abv Salmon		52				Winchuck abv Salmon		2				Winchuck abv Salmon		0.028

		Winchuck at Peavine		0.020				Winchuck at Peavine		7.30				Winchuck at Peavine		14.6										Winchuck at Peavine		30				Winchuck at Peavine		0.4				Winchuck at Peavine		63				Winchuck at Peavine		10.1				Winchuck at Peavine		98				Winchuck at Peavine		46				Winchuck at Peavine		2				Winchuck at Peavine		0.106

		Grand Total		0.022				Grand Total		7.76				Grand Total		14.7										Grand Total		50				Grand Total		0.5				Grand Total		98				Grand Total		10.1				Grand Total		97				Grand Total		272				Grand Total		11				Grand Total		0.231

				Temp						Sp cond						pH						Turb						DO						DO Sat						BOD						Ecoli						TS						N+N						TP		Count								Temp		Sp cond		pH		Turb		DO		DO Sat		BOD		Ecoli		TS		N+N		TP		Temp		Sp cond		pH		Turb		DO		DO Sat		BOD		Ecoli		TS		N+N		TP

		Average of Temp C						Average of Sp Cond uS						Average of pH						Average of Turbidity						Average of DO mg/L						Average of DO % Sat						Average of Calc BOD						Average of E. coli MPN						Average of Tot Solids						Average of Nitrate + Nitrite						Average of Total Phosphorus																		0		0.0		0		0.0		0		0		0.000		0.000

		Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total				Site/LASAR		Total																Total		Total		Total		Total		Total		Total		Total		Total

		Bradford		13.7				Bradford		128				Bradford		7.77				Bradford		0				Bradford		10.1				Bradford		97				Bradford		0.2				Bradford		2				Bradford						Bradford						Bradford																		0		10.1		97		0.2		2

		Chetco at 2nd bridge (gage)		14.8				Chetco at 2nd bridge (gage)		84				Chetco at 2nd bridge (gage)		7.46				Chetco at 2nd bridge (gage)		1				Chetco at 2nd bridge (gage)		9.4				Chetco at 2nd bridge (gage)		91				Chetco at 2nd bridge (gage)						Chetco at 2nd bridge (gage)						Chetco at 2nd bridge (gage)						Chetco at 2nd bridge (gage)						Chetco at 2nd bridge (gage)																		1		9.4		91		0.0

		Chetco at Low Water Br		16.1				Chetco at Low Water Br		85				Chetco at Low Water Br		8.02				Chetco at Low Water Br		2				Chetco at Low Water Br		10.2				Chetco at Low Water Br		101				Chetco at Low Water Br		0.4				Chetco at Low Water Br		9				Chetco at Low Water Br		85				Chetco at Low Water Br		0.011				Chetco at Low Water Br		0.016		2								16.1		85		8.02		2		10.2		101		0.4		9		85		0.011		0.016

		Chetco at low water bridge F		9.9				Chetco at low water bridge F		97				Chetco at low water bridge F		7.45				Chetco at low water bridge F		52				Chetco at low water bridge F		11.4				Chetco at low water bridge F		100				Chetco at low water bridge F		4.5				Chetco at low water bridge F						Chetco at low water bridge F		182				Chetco at low water bridge F		0.010				Chetco at low water bridge F		0.145										9.9		97		7.45		52		11.4		100		4.5				182		0.010		0.145

		Chetco at SS Bar		17.2				Chetco at SS Bar		87				Chetco at SS Bar		7.98				Chetco at SS Bar		5				Chetco at SS Bar		10.0				Chetco at SS Bar		101				Chetco at SS Bar		0.2				Chetco at SS Bar		11				Chetco at SS Bar		60				Chetco at SS Bar		0.036				Chetco at SS Bar		0.020		1								17.2		87		7.98		5		10.0		101		0.2		11		60		0.036		0.020		1.07		1.03		0.99		1.93		1.02		1.00		0.46		1.28		0.70		3.23		1.28

		Chetco at SS bar F		11.0				Chetco at SS bar F		106				Chetco at SS bar F		7.53				Chetco at SS bar F		24				Chetco at SS bar F		10.4				Chetco at SS bar F		93				Chetco at SS bar F		3.6				Chetco at SS bar F						Chetco at SS bar F		116				Chetco at SS bar F		0.064				Chetco at SS bar F		0.078										11.0		106		7.53		24		10.4		93		3.6				116		0.064		0.078

		Edson at North Bank Br		10.9				Edson at North Bank Br		118				Edson at North Bank Br		7.39				Edson at North Bank Br		11				Edson at North Bank Br		10.6				Edson at North Bank Br		95				Edson at North Bank Br						Edson at North Bank Br						Edson at North Bank Br						Edson at North Bank Br		0.148				Edson at North Bank Br		0.019										10.9		118		7.39		11		10.6		95								0.148		0.019

		Edson at Sea People Br		10.6				Edson at Sea People Br		99				Edson at Sea People Br		6.98				Edson at Sea People Br		15				Edson at Sea People Br		10.2				Edson at Sea People Br		91				Edson at Sea People Br						Edson at Sea People Br						Edson at Sea People Br						Edson at Sea People Br		0.169				Edson at Sea People Br		0.021										10.6		99		6.98		15		10.2		91								0.169		0.021

		Elk at Hwy 101		15.2				Elk at Hwy 101		78				Elk at Hwy 101		7.43				Elk at Hwy 101		5				Elk at Hwy 101		10.1				Elk at Hwy 101		98				Elk at Hwy 101		0.2				Elk at Hwy 101		43				Elk at Hwy 101		69				Elk at Hwy 101		0.078				Elk at Hwy 101		0.014		0								15.2		78		7.43		5		10.1		98		0.2		43		69		0.078		0.014		1.10		1.03		0.95		1.78		1.06		1.04		0.49		1.56		1.02		2.39		0.90

		Elk at ODFW hatchery		13.9				Elk at ODFW hatchery		76				Elk at ODFW hatchery		7.85				Elk at ODFW hatchery		3				Elk at ODFW hatchery		10.7				Elk at ODFW hatchery		102				Elk at ODFW hatchery		0.4				Elk at ODFW hatchery		28				Elk at ODFW hatchery		68				Elk at ODFW hatchery		0.033				Elk at ODFW hatchery		0.016		0								13.9		76		7.85		3		10.7		102		0.4		28		68		0.033		0.016

		Euchre at Low Co Br		14.7				Euchre at Low Co Br		76				Euchre at Low Co Br		7.29				Euchre at Low Co Br		5				Euchre at Low Co Br		9.9				Euchre at Low Co Br		96				Euchre at Low Co Br		0.4				Euchre at Low Co Br		170				Euchre at Low Co Br		67				Euchre at Low Co Br		0.287				Euchre at Low Co Br		0.018		2								14.7		76		7.29		5		9.9		96		0.4		170		67		0.287		0.018

		Floras at Hwy 101		15.6				Floras at Hwy 101		111				Floras at Hwy 101		7.52				Floras at Hwy 101		21				Floras at Hwy 101		9.9				Floras at Hwy 101		97				Floras at Hwy 101		0.5				Floras at Hwy 101		72				Floras at Hwy 101		108				Floras at Hwy 101		0.732				Floras at Hwy 101		0.017		3								15.6		111		7.52		21		9.9		97		0.5		72		108		0.732		0.017		1.08		1.18		0.95		1.03		1.01		0.99		1.09		1.10		0.94		1.37		0.90

		Floras at White Elephant Br		14.5				Floras at White Elephant Br		94				Floras at White Elephant Br		7.96				Floras at White Elephant Br		21				Floras at White Elephant Br		10.0				Floras at White Elephant Br		96				Floras at White Elephant Br		0.5				Floras at White Elephant Br		65				Floras at White Elephant Br		115				Floras at White Elephant Br		0.535				Floras at White Elephant Br		0.018		3								14.5		94		7.96		21		10.0		96		0.5		65		115		0.535		0.018

		Floras Lake Outlet		11.0				Floras Lake Outlet		150				Floras Lake Outlet		7.00				Floras Lake Outlet		3				Floras Lake Outlet		10.8				Floras Lake Outlet		97				Floras Lake Outlet						Floras Lake Outlet						Floras Lake Outlet						Floras Lake Outlet		0.176				Floras Lake Outlet		0.019										11.0		150		7.00		3		10.8		97								0.176		0.019

		Floras: North Fork		13.7				Floras: North Fork		131				Floras: North Fork		7.78				Floras: North Fork		28				Floras: North Fork		9.9				Floras: North Fork		93				Floras: North Fork		0.7				Floras: North Fork		157				Floras: North Fork		147				Floras: North Fork		0.771				Floras: North Fork		0.020		7								13.7		131		7.78		28		9.9		93		0.7		157		147		0.771		0.020

		Foster		13.7				Foster		146				Foster		8.09				Foster		1				Foster		10.5				Foster		100				Foster		0.3				Foster		14				Foster						Foster						Foster												13.7		146		8.09		1		10.5		100		0.3		14

		Foster Creek		12.9				Foster Creek		141				Foster Creek		7.99				Foster Creek		1				Foster Creek						Foster Creek						Foster Creek						Foster Creek						Foster Creek		140				Foster Creek		0.005				Foster Creek												12.9		141		7.99		1										140		0.005		0.000

		Hunter at High Br		13.6				Hunter at High Br		123				Hunter at High Br		8.03				Hunter at High Br		6				Hunter at High Br		10.5				Hunter at High Br		100				Hunter at High Br		0.4				Hunter at High Br		23				Hunter at High Br		90				Hunter at High Br		0.110				Hunter at High Br		0.021		2								13.6		123		8.03		6		10.5		100		0.4		23		90		0.110		0.021

		Hunter at Low Co Br		13.8				Hunter at Low Co Br		142				Hunter at Low Co Br		7.93				Hunter at Low Co Br		6				Hunter at Low Co Br		9.5				Hunter at Low Co Br		91				Hunter at Low Co Br		0.5				Hunter at Low Co Br		17				Hunter at Low Co Br		910				Hunter at Low Co Br		0.194				Hunter at Low Co Br		0.028		3								13.8		142		7.93		6		9.5		91		0.5		17		910		0.194		0.028		1.01		1.15		0.99		0.99		1.11		1.10		1.29		0.76		10.15		1.76		1.32

		Illinois		16.5				Illinois		163				Illinois		8.40				Illinois		1				Illinois		9.3				Illinois		96				Illinois		0.6				Illinois		6				Illinois		91				Illinois						Illinois												16.5		163		8.40		1		9.3		96		0.6		6		91

		Lawson Creek at mouth		12.4				Lawson Creek at mouth		198				Lawson Creek at mouth		8.49				Lawson Creek at mouth		0				Lawson Creek at mouth						Lawson Creek at mouth						Lawson Creek at mouth						Lawson Creek at mouth						Lawson Creek at mouth		109				Lawson Creek at mouth						Lawson Creek at mouth												12.4		198		8.49		0										109				0.000

		Lobster		13.9				Lobster		123				Lobster		8.05				Lobster		0				Lobster		9.6				Lobster		92				Lobster		0.3				Lobster		8				Lobster						Lobster						Lobster												13.9		123		8.05		0		9.6		92		0.3		8

		Lobster Creek		13.5				Lobster Creek		124				Lobster Creek		7.99				Lobster Creek		1				Lobster Creek						Lobster Creek						Lobster Creek						Lobster Creek						Lobster Creek		71				Lobster Creek		0.021				Lobster Creek												13.5		124		7.99		1										71		0.021		0.000

		Pistol at Pistol River Loop Br		14.2				Pistol at Pistol River Loop Br		122				Pistol at Pistol River Loop Br		7.87				Pistol at Pistol River Loop Br		6				Pistol at Pistol River Loop Br		10.0				Pistol at Pistol River Loop Br		97				Pistol at Pistol River Loop Br		0.7				Pistol at Pistol River Loop Br		10				Pistol at Pistol River Loop Br		1932				Pistol at Pistol River Loop Br		0.045				Pistol at Pistol River Loop Br		0.031		2								14.2		122		7.87		6		10.0		97		0.7		10		1932		0.045		0.031

		Quosatana		16.0				Quosatana		180				Quosatana		7.87				Quosatana		1				Quosatana		8.8				Quosatana		89				Quosatana		0.5				Quosatana		17				Quosatana						Quosatana						Quosatana												16.0		180		7.87		1		8.8		89		0.5		17

		Quosatana Creek		14.6				Quosatana Creek		200				Quosatana Creek		7.22				Quosatana Creek		1				Quosatana Creek						Quosatana Creek						Quosatana Creek						Quosatana Creek						Quosatana Creek		162				Quosatana Creek		0.041				Quosatana Creek												14.6		200		7.22		1										162		0.041		0.000

		Rogue at Coon Rock Br		14.3				Rogue at Coon Rock Br		121				Rogue at Coon Rock Br		7.50				Rogue at Coon Rock Br		1				Rogue at Coon Rock Br						Rogue at Coon Rock Br						Rogue at Coon Rock Br						Rogue at Coon Rock Br						Rogue at Coon Rock Br		88				Rogue at Coon Rock Br		0.286				Rogue at Coon Rock Br												14.3		121		7.50		1										88		0.286		0.000

		Rogue at Lobster Br		15.1				Rogue at Lobster Br		109				Rogue at Lobster Br		8.09				Rogue at Lobster Br		13				Rogue at Lobster Br		9.9				Rogue at Lobster Br		96				Rogue at Lobster Br		0.7				Rogue at Lobster Br		12				Rogue at Lobster Br		115				Rogue at Lobster Br		0.164				Rogue at Lobster Br		0.037		5								15.1		109		8.09		13		9.9		96		0.7		12		115		0.164		0.037

		Rogue at Lobster Br F		9.8				Rogue at Lobster Br F		136				Rogue at Lobster Br F		7.25				Rogue at Lobster Br F		44				Rogue at Lobster Br F		10.1				Rogue at Lobster Br F		88				Rogue at Lobster Br F		6.3				Rogue at Lobster Br F						Rogue at Lobster Br F		154				Rogue at Lobster Br F		0.214				Rogue at Lobster Br F												9.8		136		7.25		44		10.1		88		6.3				154		0.214		0.000

		Shasta Costa		14.1				Shasta Costa		146				Shasta Costa		8.18				Shasta Costa		1				Shasta Costa		10.1				Shasta Costa		97				Shasta Costa		0.4				Shasta Costa		12				Shasta Costa						Shasta Costa						Shasta Costa												14.1		146		8.18		1		10.1		97		0.4		12

		Shasta Costa Creek		12.1				Shasta Costa Creek		161				Shasta Costa Creek		7.28				Shasta Costa Creek		0				Shasta Costa Creek						Shasta Costa Creek						Shasta Costa Creek						Shasta Costa Creek						Shasta Costa Creek		79				Shasta Costa Creek		0.011				Shasta Costa Creek												12.1		161		7.28		0										79		0.011		0.000

		Sixes at Elephant Rock Br		14.6				Sixes at Elephant Rock Br		93				Sixes at Elephant Rock Br		7.84				Sixes at Elephant Rock Br		20				Sixes at Elephant Rock Br		10.1				Sixes at Elephant Rock Br		97				Sixes at Elephant Rock Br		0.4				Sixes at Elephant Rock Br		40				Sixes at Elephant Rock Br		119				Sixes at Elephant Rock Br		0.266				Sixes at Elephant Rock Br		0.013		2								14.6		93		7.84		20		10.1		97		0.4		40		119		0.266		0.013

		Sixes at Hwy 101		16.2				Sixes at Hwy 101		86				Sixes at Hwy 101		7.48				Sixes at Hwy 101		20				Sixes at Hwy 101		9.5				Sixes at Hwy 101		94				Sixes at Hwy 101		0.2				Sixes at Hwy 101		33				Sixes at Hwy 101		104				Sixes at Hwy 101		0.311				Sixes at Hwy 101		0.016		3								16.2		86		7.48		20		9.5		94		0.2		33		104		0.311		0.016		1.11		0.92		0.95		0.98		1.06		1.03		0.41		0.81		0.88		1.17		1.18

		Winchuck abv Salmon		13.1				Winchuck abv Salmon		68				Winchuck abv Salmon		7.75				Winchuck abv Salmon		2				Winchuck abv Salmon		10.8				Winchuck abv Salmon		101				Winchuck abv Salmon		0.3				Winchuck abv Salmon		16				Winchuck abv Salmon		52				Winchuck abv Salmon		0.028				Winchuck abv Salmon		0.020		0								13.1		68		7.75		2		10.8		101		0.3		16		52		0.028		0.020

		Winchuck at campground		10.7				Winchuck at campground		60				Winchuck at campground		6.67				Winchuck at campground						Winchuck at campground		10.0				Winchuck at campground		90				Winchuck at campground						Winchuck at campground						Winchuck at campground						Winchuck at campground						Winchuck at campground												10.7		60		6.67				10.0		90		0.0

		Winchuck at Peavine		14.6				Winchuck at Peavine		63				Winchuck at Peavine		7.30				Winchuck at Peavine		2				Winchuck at Peavine		10.1				Winchuck at Peavine		98				Winchuck at Peavine		0.4				Winchuck at Peavine		30				Winchuck at Peavine		46				Winchuck at Peavine		0.106				Winchuck at Peavine		0.020		0								14.6		63		7.30		2		10.1		98		0.4		30		46		0.106		0.020		1.12		0.93		0.94		1.06		1.06		1.03		1.35		1.83		0.89		3.81		0.98

		Winchuck at Winchuck camp		10.7				Winchuck at Winchuck camp		69				Winchuck at Winchuck camp		7.52				Winchuck at Winchuck camp		1				Winchuck at Winchuck camp		10.8				Winchuck at Winchuck camp		97				Winchuck at Winchuck camp		-0.8				Winchuck at Winchuck camp		32				Winchuck at Winchuck camp		68				Winchuck at Winchuck camp		0.063				Winchuck at Winchuck camp		0.021										10.7						1		10.8		97		-0.8		32		68		0.063		0.021

		Grand Total		14.7				Grand Total		101				Grand Total		7.76				Grand Total		10				Grand Total		10.1				Grand Total		97				Grand Total		0.5				Grand Total		46				Grand Total		263				Grand Total		0.225				Grand Total		0.022										14.7

				Updated data as of April 25, 2003 (some nutrient data not yet analyzed)																																																																																												Ratios representing magnitude of change from Upstream to Downstream Sites

				Sites followed by "F" were sampled at different intervals to detect effects of Biscuit Fire.																																																																																												When higher numbers depict poorer quality Downstream/Upstream

				First, Second and Third worst values are colored, and included in count.																																																																																												When lower numbers depict poorer quality Upstream/Downstream

				Estuary sites are not counted under Total Solids.																																																																																												Updated data as of April 25, 2003 (some nutrient data not yet analyzed)

																																																																																																Sites followed by "F" were sampled at different intervals to detect effects of Biscuit Fire.





Data

				exceedance of state standard

				estimates																																												assumed NH3 +NH4

																																																0.00

		Site/LASAR		Date		Time		Temp C		Sp Cond uS		pH		Turbidity		DO mg/L		DO % Sat		Comments		BOD		E. coli MPN		Tot Solids		Nitrate + Nitrite		Total Phosphorus		TP report		TP DQL		Temp Subindex		pH Subindex		DO Subindex		BOD Subindex		E.coli Subindex		Tot Solids Subindex		Nitrogen Subindex		Phosph Subindex

		Chetco at 2nd bridge (gage)		05/22/02		15:55		14.8		84		7.5		1.2		9.4		91		DEQ pH prior day 7.8 at 13:50				-		-		-		-				-		96		100		95		-		-		-		-		-

		Chetco at Low Water Br		06/05/02		16:55		20.3		96		7.9		<1		9.6		105		DO data are suspect				-		-		-		-				-		77		100		94		-		-		-		-		-

		Chetco at Low Water Br		06/26/02		15:50		21.8		-		8.5		<1		8.6		97		due to digital titrator				-		-		-		-				-		69		76		90		-		-		-		-		-

		Chetco at Low Water Br		07/11/02		13:19		23.5		-		8.3		<1		8.2		96						-		-		-		-				-		58		87		87		-		-		-		-		-

		Chetco at Low Water Br		07/18/02		14:14		23.5		-		8.6		<1		8.5		99				-0.3		-		-		-		-				-		58		73		90				-		-		-		-

		Chetco at Low Water Br		07/24/02		15:13		23.0		-		8.4		<1		8.9		102				-		-		-		-		-				-		62		80		97				-		-		-		-

		Chetco at Low Water Br		07/31/02		16:46		21.4		-		8.4		<1		9.0		100				0.0		-		-		-		-				-		71		82		100		99		-		-		-		-

		Chetco at Low Water Br		08/27/02		12:08		21.6		-		8.1		1.3		9.1		102				-		-		-		-		-				-		70		95		98		-		-		-		-		-

		Chetco at Low Water Br		09/04/02		13:42		21.2		-		8.5		0.6		8.7		97				-		5		-		-		-				-		72		78		91		-		98		-		-		-

		Chetco at Low Water Br		09/10/02		10:48		17.8		-		8.0		0.9		8.9		93				0.2		-		-		-		-				-		88		100		92		96		-		-		-		-

		Chetco at Low Water Br		09/18/02		16:37		20.4		117		8.4		0.4		9.2		101				0.3		10		-		-		-				-		77		83		99		95		98		-		-		-

		Chetco at Low Water Br		10/02/02		14:52		17.3		126		8.2		0.5		9.9		103				0.1		-		-		-		-				-		90		92		97		98		-		-		-		-

		Chetco at Low Water Br		10/15/02		13:36		15.0		123		8.2				10.2		100				0.2		1		80				0.00						96		90		99		96		98		86				99

		Chetco at Low Water Br		10/30/02		12:38		12.1		123		7.9		0.4		10.9		101				0.4		-		-		0.007				<.02				100		100		99		93		-		-		100		98

		Chetco at Low Water Br		11/09/02		13:22		9.9		97		7.5		52		11.4		100		Storm sampling		4.5		-		182		0.010		0.15						100		100		100		41		-		53		100		57

		Chetco at Low Water Br		11/13/02		15:01		10.7		85		7.9		2.4		11.3		101				0.7		17		79		<.005		0.02						100		100		99		87		98		87		100		94

		Chetco at Low Water Br		12/04/02		14:49		8.4		92		7.7		0.6		11.7		99				0.2		-		355		0.019		0.03						100		100		100		96		-		10		99		92

		Chetco at Low Water Br		12/18/02		12:54		8.8		61		7.6		7.6		12.1		104				1.2		-		49		0.012		0.03						100		100		96		79		-		100		99		92

		Chetco at Low Water Br		01/07/03		13:38		9.6		58		8.0		4.3		11.7		102				0.7		2		43		0.006		0.02		<.02				100		99		97		87		98		100		100		95

		Chetco at Low Water Br		01/22/03		10:28		10.3		67		7.7		2.2		11.4		101				0.5		-		49		<.005		0.01		<.02				100		100		98		90		-		100		100		97

		Chetco at Low Water Br		02/04/03		13:33		8.8		64		7.0		2.1		12.0		102				0.1		<1		-		<.005		0.01		<.02				100		98		97		98		98		-		100		96

		Chetco at Low Water Br		02/18/03		15:26		9.4		57		7.4		4.9		12.0		104				0.2		-		54		<.005		0.02		<.02				100		100		95		96		-		98		100		94

		Chetco at Low Water Br		03/05/03		14:35		9.0		68		7.8		0.7		12.0		103				0.5		<1		56		<.005		0.00		<.02				100		100		97		90		98		97		100		100

		Chetco at Low Water Br		03/26/03		12:24		9.3		55		7.2		7.4		12.3		107				0.5		2		50		0.012		0.03						100		100		92		90		98		100		99		91

		Chetco at Low Water Br		04/16/03		15:58		9.7		58		7.9		1.7		11.9		104				0.3		<1		33		<.005		0.02		<.02				100		100		96		94		98		100		100		96

		Chetco at Low Water Br		05/07/03		13:51		10.8		59		7.8		1.1		11.4		102				0.2		<1		49		<.005		0.01		<.02				100		100		97		96		98		100		100		98

		Chetco at SS Bar		06/12/02		15:25		19.8		95		7.8		<1		9.0		98		DO data are suspect				-		-		-		-				-		80		100		93		-		-		-		-		-

		Chetco at SS Bar		06/26/02		17:25		21.8				7.9		<1		7.8		89		due to digital titrator				-		-		-		-				-		69		100		84		-		-		-		-		-

		Chetco at SS Bar		07/11/02		14:27		22.6		-		8.0		<1		7.7		88						-		-		-		-				-		64		100		82		-		-		-		-		-

		Chetco at SS Bar		07/18/02		15:22		22.5		-		8.2		<1		8.6		99				-0.4		-		-		-		-				-		65		92		90				-		-		-		-

		Chetco at SS Bar		07/24/02		16:45		21.5		-		8.2		<1		9.4		106				-		-		-		-		-				-		71		91		93				-		-		-		-

		Chetco at SS Bar		07/31/02		17:48		19.6		-		8.3		<1		9.7		105				0.2		-		-		-		-				-		80		87		95		96		-		-		-		-

		Chetco at SS Bar		08/07/02		17:36		21.6				8.2		<1		-		-				-		-		-		-		-				-		70		91						-		-		-		-

		Chetco at SS Bar		08/14/02		17:13		19.4		118		8.6				10.4		112				0.5		-		-		-		-				-		81		75		87		91		-		-		-		-

		Chetco at SS Bar		08/21/02		18:12		20.5		120		8.5		<1		10.4		114				0.5		8		-		-		-				-		76		78		85		91		98		-		-		-

		Chetco at SS Bar		08/27/02		13:22		22.6		-		8.3		<1		10.2		117				-		-		-		-		-				-		64		85		82		-		-		-		-		-

		Chetco at SS Bar		09/04/02		14:52		20.3		-		8.4		0.9		10.0		109				-		2		-		-		-				-		77		80		89		-		98		-		-		-

		Chetco at SS Bar		09/10/02		11:51		18.6		-		7.9		0.8		9.2		97				0.4		-		-		-		-				-		85		100		94		93		-		-		-		-

		Chetco at SS Bar		09/18/02		18:20		21.4		122		-		0.7		-		-				-		36		-		-		-				-		71		-		-		-		98		-		-		-

		Chetco at SS Bar		10/02/02		15:50		18.6		125		8.5		0.4		10.8		114				0.5		-		-		-		-				-		85		77		84		91		-		-		-		-

		Chetco at SS Bar		10/15/02		14:27		16.0		128		8.3				10.8		108				0.2		4		71		0.023		0.02				?		93		86		91		96		98		90		99		96

		Chetco at SS Bar		10/30/02		13:35		14.3		132		7.9		0.7		11.0		106				0.6		-		-		0.011				<.02				97		100		93		90		-		-		99		98

		Chetco at SS Bar		11/09/02		14:02		11.0		106		7.5		24		10.4		93		Storm sampling		3.6		-		116		0.064		0.08						100		100		100		49		-		73		97		77

		Chetco at SS Bar		11/13/02		16:02		11.5		86		7.7		3.1		10.6		97				0.3		19		70		0.041		0.02						100		100		100		94		98		91		98		93

		Chetco at SS Bar		12/04/02		15:36		10.8		99		7.9		0.4		11.1		99				0.1		-		82		0.015		0.02		<.02				100		100		100		98		-		86		99		95

		Chetco at SS Bar		12/18/02		14:00		9.3		54		7.4		16		11.4		99				0.4		-		60		0.090		0.03						100		100		100		92		-		95		96		90

		Chetco at SS Bar		01/07/03		15:20		9.9		57		8.0		9.5		11.3		99				0.2		1		38		0.012		0.02		<.02				100		100		100		96		98		100		99		95

		Chetco at SS Bar		01/22/03		11:23		10.7		63		7.7		3.2		10.9		98				0.3		-		42		0.040		0.01		<.02				100		100		100		95		-		100		98		97

		Chetco at SS Bar		02/04/03		14:16		9.5		59		7.4		4.0		11.1		96				-0.1		<1		-		0.037		0.02		<.02				100		100		100		103		98		-		98		95

		Chetco at SS Bar		02/18/03		16:14		10.0		52		7.4		10.3		11.0		97				-0.4		-		60		0.047		0.02						100		100		100		108		-		95		98		93

		Chetco at SS Bar		03/05/03		15:55		10.5		69		7.7		1.0		11.5		103				0.2		<1		54		0.064		0.01		<.02				100		100		97		97		98		98		97		97

		Chetco at SS Bar		03/26/03		13:33		10.4		50		7.3		12.4		11.5		102				0.3		6		60		0.040		0.03						100		100		98		95		98		95		98		91

		Chetco at SS Bar		04/16/03		16:45		10.7		58		7.5		2.8		11.4		102				0.3		1		33		0.026		0.01		<.02				100		100		97		95		98		100		99		97

		Chetco at SS Bar		05/07/03		14:37		11.9		59		7.8		1.5		11.0		102				0.0		<1		49		0.018		0.01		<.02				100		100		98		100		98		100		99		97
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Summary of Results from Chetco River sampling


Sampling sites were located to characterize water quality upstream and downstream of agricultural and rural residential influences.  Mainstem sites at Low Water Bridge (above confluence with South Fork Chetco) and at Social Security Bar, were generally sampled on the same day.  Sampling was conducted weekly during the summer and biweekly in other months (although Chetco at Low Water Bridge was not accessible for a period in August, when the Biscuit Fire was burning).   Water quality varies diurnally (particularly dissolved oxygen, temperature, and pH) and in response to storms (particularly turbidity, total solids and total phosphorus).   Because our samples are not continuous, interpretation of the results depends on the time of day during the summer months, and the return frequencies of storms that are sampled. 


Overview:  Chetco water quality is generally excellent, except for summer temperatures, which are already in the 70s as the Chetco flows out of the Kalmiopsis Wilderness.  Water is heated where exposed on unshaded bedrock.  The effects of the high temperatures may be somewhat mitigated by the high dissolved oxygen levels. Inputs of nutrients, organic matter and bacteria are low.  Water quality appears to be poorer during storms, but we have no data prior to the Biscuit Fire to evaluate.  DEQ samples from Second Bridge give a longer term perspective on winter water quality.


The watershed council has compiled a large body of continuous temperature data that are much more useful than grab samples for depicting the duration of high summer temperatures (see Chetco Water Temperature Interpretive Report).  Chetco River is listed on the DEQ 303(d) list for temperature.


Specific Conductance decreases from upstream to downstream, which may result from tributary contributions that are low in dissolved minerals.  Any additions from pollution sources must be small in comparison to the total flow of the Chetco River.

pH standards on the South Coast can be exceeded on some rivers in the summer, later in the day.  On the Chetco, the 8.5 standard was exceeded twice at both the upstream and downstream sites.   The upstream site was generally higher through the summer months until October.  This summer upstream-downstream relationship for pH was consistent for all of our coastal rivers.


Turbidity is low in the summer and highest during storm sampling (see storm sampling below).  Except for during the storm sampling, turbidities are often higher downstream than upstream.


Dissolved Oxygen levels are excellent at both sites and only violated state standards during the spawning period (11.0 mg/L or 95% saturation) at Social Security Bar during the storm sampling.  DO violations also occurred on other rivers during storm sampling. 


The lowest dissolved oxygen conditions are expected in the early morning during the summer, and these conditions were not sampled.  However, if algae are influencing the diurnal oxygen cycle, supersaturation of dissolved oxygen should be observed in the afternoon.  The highest value was 117% saturation in late August at Social Security Bar.


Biochemical Oxygen Demand (BOD) levels are excellent. No state standards apply (see storm sampling below).


E.coli bacteria levels are excellent.


Total Solids levels were generally excellent to good, except during the storm sampling.  No consistent pattern was evident from upstream to downstream


Nitrate+nitrite concentrations at both sites were excellent.  The upper site is so low in nitrate+ nitrite, it often tests lower than the deionized water defined as nitrate-free. In the upper reaches of the river, serpentinite is exposed and sparsely vegetated, resulting in solar exposure. During the growing season, the clarity of the water column allows algal growth down to the bottom even in some of the deeper pools. The associated uptake of nitrate may explain the low concentrations. Green filamentous algae covers substrates within the estuary, presumably resulting from marine nutrient upwelling and flowing into the open mouth (possibly supplemented by sources in the Chetco Boat Basin – see report).  However, algae also grow within the freshwater tidal area, due to increased residence time. There is a tendency for nitrate+nitrite to increase from upstream to downstream. 

Total phosphorus – excellent, except during storm sampling. Tendency to increase from upstream to downstream.


Storm Sampling - the sampling schedule was varied to capture the first runoff after the Biscuit Fire.  Elevated turbidity, total solids, BOD and total phosphorus were observed.  In comparison with unburned tributaries on the Lower Rogue River, it appears that BOD and possibly phosphorus were elevated as a result of the fire. BOD was elevated again during the December rainy period, but only at the upstream site.



Stream Temperature Data 2003, Gold Beach and Chetco Ranger Districts


10/9/03 C.Risley


The table below displays data retrieved from the stream temperature sites monitored this year.  Sites both inside and outside the Biscuit Fire perimeter are included.  Data are for the period 1989 to 2003.  Some sites had data prior to 1989, but there was greater variation in the quality of recording instruments.


		Watershed

		Stream

		Site

		No. years

		Min 7-day max

		Max prior to 2003

		2003 


7-day av max

		2003 minus prior

		Fire Area



		Upper Chetco

		Chetco R

		Above Madstone

		2

		68.7

		68.7

		74.4

		5.7

		Y



		

		Lit Chetco

		Below Henry

		2

		65.0

		65.0

		77.0

		12.0

		Y



		

		Chetco R

		Ab Box Canyon

		2

		73.8

		73.8

		77.3

		3.5

		Y



		

		BoxCanyon

		Mouth

		2

		68.2

		68.2

		71.3

		2.9

		Y



		

		Chetco R

		Above Boulder

		7

		71.9

		73.9

		75.0

		1.1

		Y



		

		Boulder Cr

		Mouth

		6

		64.6

		65.6

		68.5

		2.9

		Y



		Pistol River

		Pistol River

		Above EF Pistol

		4

		66.6

		68.0

		68.3

		0.3

		Y



		

		EF Pistol

		Mouth

		4

		64.6

		65.7

		67.4

		1.7

		Y



		Hunter Creek

		Hunter

		190 Bridge

		9

		60.3

		64.5

		65.9

		1.4

		N



		

		Hunter

		Forest Boundary

		10

		72.1

		76.9

		80.3

		3.4

		N



		Lower Chetco

		Emily Cr

		Mouth

		8

		60.5

		68.1

		68.5

		0.4

		N



		

		SF Chetco

		Mouth

		8

		68.1

		69.3

		69.4

		0.1

		Y



		Illinois

		Illinois R

		Above Silver

		7

		73.6

		76.5

		78.1

		1.6

		Y



		

		North Fork Lawson Cr

		Mouth

		3

		57.1

		57.9

		61.3

		3.4

		Y



		

		South Fork Lawson Cr

		Mouth

		3

		60.2

		62.8

		65.1

		2.3

		Y



		

		Lawson Cr

		Trail

		3

		64.2

		66.6

		68.6

		2.0

		Y



		

		Lawson Cr

		Mouth

		14

		67.2

		72.5

		72.4

		-0.1

		Y



		

		Collier

		Mouth

		3

		67.3

		67.3

		72.4

		5.1

		Y



		

		Silver Cr

		Mouth

		7

		67.4

		71.7

		72.5

		0.8

		Y



		

		Indigo Cr

		Mouth

		3

		69.9

		72.7

		74.6

		1.9

		Y



		

		Horsesign

		Mouth

		2

		60.6

		60.6

		64.6

		4.0

		Y



		

		Illinois R

		Mouth

		11

		72.0

		76.3

		76.1

		-0.2

		Y



		Lower Rogue

		Rogue River

		Wild Rogue

		3

		74.3

		77.6

		77.7

		0.1

		N



		

		Rogue River

		Above Illinois

		4

		70.9

		78.7

		78.9

		0.2

		N



		

		Rogue River

		Near Bradford

		2

		75.4

		75.4

		76.1

		0.7

		N



		

		Foster Creek

		Mouth

		14

		65.0

		71.2

		71.1

		-0.1

		N



		

		Shasta Costa

		Mouth

		15

		65.9

		75.6

		72.3

		-3.3

		N



		

		Bradford

		Mouth

		12

		59.5

		61.7

		62.1

		0.4

		N



		

		Quosatana

		Mouth

		11

		66.4

		72.3

		68.2

		-4.1

		N



		

		Lobster

		Mouth

		14

		65.0

		69.8

		69.9

		0.1

		N





Summary Comparison of 2003 7-day average max to prior data


		Fire Influence

		# Sites 2003 lower

		# Sites 2003 higher

		Range of Difference



		Within perimeter

		2

		17

		-0.2 to 12.0



		Outside perimeter

		4

		7

		-4.1 to 3.4





More 7-day average maxima were higher in 2003 than in previously monitored years in streams with a portion of their watershed inside the fire perimeter than in those entirely outside the fire, and the amount of temperature increase over the previous highest year was greater in fire-affected watersheds.  


Outside the fire perimeter, the greatest increase over prior years was in Hunter Creek at the National Forest Boundary.  This site is in a sparsely vegetated peridotite canyon that each year has the highest temperature for a stream with its small drainage size.  In this summer of anecdotally low stream flow (no measurements were taken) and little to no cloud cover during the month of July, the 7-day average maximum temperature reached 80 degrees, a record for this site and for temperature monitoring since 1989 on the Chetco and Gold Beach Ranger Districts.


In the Illinois River stream system (Rogue Basin), the greatest increase in 2003 temperature over prior years was at the mouth of Collier Creek; however, the only prior data were from 1993 and 1999.  These two years had the lowest 7-day average maximum temperatures recorded at all sites monitored on the Chetco and Gold Beach Ranger Districts.  (The years with highest recorded temperatures prior to 2003 varied by monitoring site, with no consistent pattern.)


The greatest increase anywhere in 2003 temperature over prior years was in the Little Chetco River, and second greatest was in the Chetco River above Madstone Creek.  These sites are in the most extensive severely burned area of the Biscuit Fire.  The riparian area of the Little Chetco appeared markedly different in 2003.  In 1997 it was dark with shade, well vegetated with a mix of conifer and other species, and the inner gorge slopes were duff-covered and stable.  In 2003 it was bright, exposed, all conifers were dead along much of its length, only stump-sprouters and flowers were green – and the steep inner gorge slopes, with no duff left, were raveling loose rock into the stream.  (No deposition was apparent in the confined bedrock channel.)


The amount of temperature difference between two sites in a stream system within a given year was similar in 2003 to that of prior years, except in the Chetco River.  Temperatures were elevated 5.7 degrees in the Chetco River above Little Chetco and 12.0 degrees in the Little Chetco.  The result of this extreme heating in the upper Chetco was that temperatures cooled, instead of warming, from the site above Madstone Creek to the site above Box Canyon Creek.  Temperatures then continued cooling at a greater rate to the site above Boulder Creek.


		Stream

		Year

		Site

		+/-

		Site

		+/-

		Site



		Chetco River

		1996/97

		Above Madstone Cr

		+5.6

		Above Box Canyon Cr

		-0.5

		Above Boulder Cr



		

		2003

		Above Madstone Cr

		-2.6

		Above Box Canyon Cr

		-2.3

		Above Boulder Cr





		Lawson Creek

		1994

		North Fork

		+4.9

		South Fork

		+6.9

		Mouth



		

		1995

		North Fork

		+3.1

		South Fork

		+4.0

		Trail

		+4.6

		Mouth



		

		2003

		North Fork

		+3.8

		South Fork

		+3.5

		Trail

		+3.8

		Mouth





		Illinois River

		1992

		Above Silver

		-0.5

		Mouth



		

		1993

		Above Silver

		-1.6

		Mouth



		

		1994

		Above Silver

		-2.4

		Mouth



		

		2003

		Above Silver

		-2.0

		Mouth








South Coast and Lower Rogue Watershed Councils


Water Quality Monitoring Program


Phase I Study Plan

Our Phase I water quality program has been funded by the Oregon Watershed Enhancement Board (OWEB), with supplemental funding from DEQ Non-point source 319 program, EPA, and US Forest Service.  This Study Plan consists of excerpts from an OWEB Grant Application for a Curry County Watersheds Monitoring Program which also included Road Inventory and Project Effectiveness Monitoring Components.


Background

Presently in Curry County, most of the nine major watersheds are on the DEQ 303d list for being temperature limited, and it is widely believed that sedimentation is creating wide, unstable channels in six of those basins. The Oregon Coast ESU and the Southern OR/Northern California Coasts ESU Coho salmon stocks are listed as threatened under the Endangered Species Act, and the Klamath Mountain Province ESU Steelhead are listed as a candidate species. Curry County is also in the process of developing a Senate Bill 1010 plan to address water quality issues on agriculture lands. The current monitoring program is playing a fundamental role in addressing these issues. In the past we have focused on the collection of water temperature data. 


In recent years, watershed council personnel and the local OSU watershed extension agent have received an increasing number of inquiries, reflecting concerns about water quality for swimming and drinking, as well as survival of aquatic species. Concerns have been expressed about agricultural practices, forestry practices, septic systems, and waste management practices on the quality of surface and well water.  Agricultural water quality planning by a Local Advisory Committee (SB1010) is ongoing in Curry County amid concerns about lack of data.  The scope of the program being proposed reflects our philosophy that it will be easier to detect and address sources and potential sources of pollutants early, rather than to cleanup once the evidence is unmistakable.


Water quality data are lacking or extremely limited for southern Oregon coastal streams (with the exception of water temperature and conductivity).   Existing water quality data have been recently examined as part of an ongoing Watershed Assessment for the South Coast Watershed Council.  Water quality data have been compiled from DEQ's LASAR database, STORET, and USGS data on Rogue River at Agness gage.   DEQ's Water Quality Index calculations for each parameter provide clues to critical sampling periods. Water quality parameters were also collected during the Regional Environmental Monitoring and Assessment Program (REMAP) in the Coast Range, 1994-95 and 1998-99.  During summer 2000, ODFW measured conductivity during their juvenile steelhead density surveys in headwater streams. 

DEQ’s ambient water quality monitoring network includes seven sites in Curry County, sampled once every two months (less frequently prior to mid-1998).   The Oregon Water Quality Index is a combined rating from ten parameters (2000 Oregon Water Quality Assessment, Section 305(b) Report), defined as excellent (90-100), good (85-89), fair (80-84), poor (60-80), or very poor (10-60).  The number of samples available for the period of analysis (Water Year 1989-1998) is listed in the table below. DEQ’s Section 305(b) Report found that statistically significant trends could not be analyzed at these monitoring sites, due to a lack of samples.


		Site Location

		Summer Avg

		Fall-Winter-Spring Avg

		Begin Year

		# of Samples



		Floras @ Hwy 101

		87

		64

		1995

		10



		Sixes River @ Hwy 101

		91

		67

		1982

		21



		Elk River @ Hwy 101

		92

		89

		1992

		20



		Rogue R. @ Lobster Cr. Br.

		89

		83

		1980

		21



		Pistol R. @ Pistol R. Loop Road

		75

		81

		1983

		21



		Chetco R. @ USGS Gage

		92

		78

		1980

		20



		Winchuck R. upstream of Hwy 101

		95

		90

		1982

		21





These results pose a number of questions for residents of Curry County.  Why are averages for fall, winter and spring generally worse than for summer? Are other water quality problems associated with our elevated summer temperatures, such as low dissolved oxygen that is not reflected in the time of day being sampled? How much of the variation between streams is due to natural variability in sediment sources? Where are the major sources and what are the major causes of low water quality values? How do other parts of the watershed compare with these results, particularly the estuaries? How is water quality on Hunter Creek and Euchre Creek?  


Since 1995, the South Coast and Lower Rogue Watershed Councils have increased the number of summer water temperature sites to over 60/year.  In contrast, DO, nitrate, phosphate, turbidity, and salinity were only sampled for baseline data in two estuaries and for project effectiveness monitoring at one ponded wetland.  This modest water quality program requires more attention to quality assurance/quality control issues and a wider network of sites to address emerging water quality concerns. 


Proposed Water Quality Sampling

Our first objective is to describe the relative magnitude and source of pollution in each watershed.


· What proportion of turbidity and total solids, are delivered from forested lands, agricultural lands, and rural/residential areas?


· Are nitrates or phosphates (as measured by total phosphorus) entering downstream from forested lands, and if so, are sources associated with runoff (winter) or groundwater (summer)?  


· What levels of bacterial contamination occur during peak swimming periods and during fall storms?  Do these levels warrant initiation of a more expensive E.coli testing program?


· Although measured dissolved oxygen levels exceed standards during summer days, how much does DO decline during respiration, and what is the biochemical oxygen demand?   Is DO limiting in estuaries (critical rearing habitat for juvenile salmonids), and if so, when and where? 

Our second objective is to use this information to improve watershed education, outreach, and incentive programs.  Knowing the relative importance and sources of different pollutants will allow the watershed councils and OSU Extension to target their efforts in the future.  Different user groups and/or geographic areas could receive workshops, targeted mailings/brochures, incentives such as cost-share, grants, or tax credits, and awards.  For example, one reach of stream in a rural residential area might need vouchers for septic system maintenance.  Alternatively, if pollution levels are low (or originate from natural sources), landowners can use this information to defend against unnecessary regulation of land use practices.


The proposed budget includes- sampling, testing, quality assurance, data analysis, interpretation, and presentation of results.  In the first year (Phase I) we propose baseline sampling at nine sites in addition to the ambient monitoring network, for a total of 16 sites on 9 watersheds as shown in the table below.  The proposed parameters and methods are discussed below. 


		Watershed

		Number of Sites

		Likely Sample Locations



		Floras Creek

		3

		Ambient, Gage at county bridge & N/S confluence



		Sixes River

		2

		Ambient & Above South Fork



		Elk River

		2

		Ambient & Nat. Forest boundary (hatchery)



		Euchre Creek

		1

		County Road Bridge



		Rogue River

		1

		Ambient



		Hunter Creek

		2

		Above Estuary & High Bridge



		Pistol River

		1

		Ambient 



		Chetco River

		2

		Ambient &Low water ford near NF Boundary



		Winchuck River

		2

		Ambient & Nat. Forest boundary





Surface water would be sampled and tested for most parameters every two weeks between November and June, and each week between July and October.  Our sampling will be coordinated with the DEQ ambient runs, to obtain split samples for quality assurance checks every two months.


Protocols and Quality Assurance/Quality Control


Parameters to be sampled are listed below with proposed equipment, methods, and protocols.  For parameters covered by the Oregon Plan Water Quality Monitoring Guidebook, these protocols will be included in the Quality Assurance Project Plan (QAPP).  Water Quality Index parameters are included in our proposed list. Turbidity and specific conductance are included because they are commonly and easily measured values. 

		Parameter, units

		Equipment

		Protocol

		WQ Index



		Water Temperature, degrees C or F

		Vemco or Optic Stowaway, and NIST traceable 

		Existing QAPP, uses OR Plan WQ Monitoring Guidebook

		yes



		Dissolved Oxygen, mg/L, % saturation

		Hach Digital Titrator Oxygen Test Kit OX-DT and YSI DO meter

		Oregon Plan WQ Monitoring Guidebook, Azide Modification of Winkler Titration, 300 ml

		yes



		Biochemical Oxygen Demand –5 day

		Same as above

		Undiluted, Std Methods (EPA approved) and as above

		yes



		pH

		Meter w/ Auto Temperature Compensation,  Orion Ross electrode model 81-02

		Oregon Plan WQ Monitoring Guidebook

		yes



		Turbidity, field, NTU

		Hach 2100P Turbidimeter

		Oregon Plan WQ Monitoring Guidebook

		no



		Total Solids, mg/L

		

		Gravimetric 103-105 degrees C, Std Methods 2540 B

		yes



		Specific Conductance, field (umhos/cm)

		Yellow Springs Instruments Model 30

		Oregon Plan WQ Monitoring Guidebook

		no



		Nitrate+Nitrite, mg/L

		Spectrophotometer

		Cadmium Reduction, Std Methods 4500-NO3- E.

		yes



		Total phosphate, mg/L

		Spectrophotometer

		DEQ Modified Ascorbic Acid Method w/ Persulfate Digestion

		yes



		Fecal Coliform, cfu/100 ml

		M-FC medium with incubation

		Fecal Coliform Membrane Filter Procedure, Std Methods 9222 D

		yes





Our Quality Assurance Project Plan (QAPP) has been completed and reviewed by DEQ for temperature.  The QA/QC team would complete the QAPP for the other water quality parameters prior to beginning sampling in fall 2001.  Our objective would be to meet DEQ’s Data Quality Level A requirements whenever feasible.  The City of Gold Beach, OSU Extension, and the South Coast/Lower Rogue watershed councils are in the process of writing a Memorandum of Agreement to use the City laboratory at the sewage treatment plant.  Although the lab facility is not certified, the equipment at the facility is calibrated according to DEQ standards annually.  Typical issues to be addressed in the QAPP include: precision, limits of detection, reagent shelf life, use of standard solutions, equipment calibration schedule, sample holding time and preservation. Water Quality data will be interpreted by the team identified in the QAPP, including OSU Extension Agent, Frank Burris, and DEQ Nonpoint Source Manager, Pam Blake. 


Analysis and Reporting


Existing data on physical parameters in the watersheds will be used to improve interpretation of the water quality results.  Water quality will be evaluated in the context of streamflow, climate data, geographic location, riparian shade, channel morphology, mapped sediment sources, and soil texture and chemistry from NRCS.


The water quality analyst will manage and maintain data on spreadsheets and graphics.  Data will be submitted electronically in DEQ format to the Volunteer Monitoring Coordinator.  Results will be compiled and interpreted annually, with a paper copy report provided to all interested parties.  Distribution will include stakeholders on the list who have received water temperature monitoring reports in the past.  High quality data will be prepared for presentation and/or publication in appropriate forums. The Rogue Basin Restoration Technical Team and Rogue Basin Coordinating Council are currently discussing ways to fund a website to store monitoring data.


4. Are there additional partners (agencies, landowners, volunteers)? What will they do?


Agencies involved in the Monitoring Program include the US Forest Service (USFS), OR Dept. of Fish and Wildlife (ODFW), OR Department of Water Resources (ODWR), OR Dept. of Agriculture (ODA), and OR Department of Environmental Quality (DEQ). Currently we are maintaining an MOU with the USFS that enables information, equipment, and technical knowledge to pass back and forth. The local ODFW office has consistently provided us with information and technical assistance regarding local fisheries. We collaborate with ODWR during the summer months to measure stream flow. These measurements are of significant value to the water quality component. Currently, ODA has incorporated our temperature data into their Senate Bill 1010 process.  DEQ’s Volunteer Coordinator will play a major role in the formation and review of the Quality Assurance Project Plan (QAPP) governing the Water Quality component, and contribute technical assistance over the life of the grant. DEQ is also contributing funds to our water temperature monitoring in the summer of 2001 to bridge the gap between the existing and proposed grants. 


Volunteers have performed a number of monitoring roles in the past. They have been involved in synoptic temperature monitoring and water quality sampling. We anticipate volunteer contributions to continue into the new program. 


5. a) Is the proposal part of an existing plan for the watershed? YES


Under this proposal our Monitoring Program will address temperature and sediment concerns set forth by DEQ’s TMDL process, support Senate Bill 1010 plans, and continue to fill data gaps identified by the South Coast/Lower Rogue Watershed Assessment revision. Under the Water Quality component we will maintain our network of water temperature trend sites. This data provides a benchmark by which to measure the status of temperature-listed streams. In addition, we will begin to collect baseline data on other parameters that could prove valuable to future 303(d) listing decisions. 


b) How does this proposal relate to workforce and economic development plans in the local community?


The Monitoring Program directly benefits local employment by hiring people from within the county to occupy technical positions. In the past these people have spanned a broad occupational background including commercial fisherman, college students, teachers, ranchers, and homemakers. These positions often involve “on-the-job” training of watershed restoration skills, which contributes to the building of a skilled workforce in the community.  In addition, the Monitoring Program plays an integral role in the conservation and recovery of salmonids in the area, which ultimately benefits the long-term economic stability of the fishing community.


6. If the project is not primarily for education and/or public awareness, how will you promote public awareness about watershed enhancement and the efforts being undertaken locally?


The Monitoring Program will promote public awareness in a number of ways. During field visits and surveys Monitoring personnel are often in contact with landowners. Each of these contacts provides an interface through which information and ideas flow from the Monitoring Program to the public, and vice versa. Data collected through the Monitoring Program are presented at watershed council meetings, Curry Soil and Water Conservation District meetings, SB1010 Local Advisory Committee meetings, and through the local restoration newsletter entitled Curry Currents. Volunteer opportunities exist where members of the community have the opportunity to learn monitoring techniques and watershed science principles firsthand. In addition, the Monitoring Program houses equipment and reference materials which are available to students county-wide for use in their science projects.
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Stream Temperature Data 2003, Gold Beach and Chetco Ranger Districts 
10/9/03 C.Risley 
 
The table below displays data retrieved from the stream temperature sites monitored this year.  Sites both 
inside and outside the Biscuit Fire perimeter are included.  Data are for the period 1989 to 2003.  Some 
sites had data prior to 1989, but there was greater variation in the quality of recording instruments. 
 
Watershed Stream Site No. 

years 
Min 7-
day max 

Max 
prior to 
2003 

2003  
7-day 
av max 

2003 
minus 
prior 

Fire 
Area 

Upper Chetco Chetco R Above Madstone 2 68.7 68.7 74.4 5.7 Y 
Lit Chetco Below Henry 2 65.0 65.0 77.0 12.0 Y 
Chetco R Ab Box Canyon 2 73.8 73.8 77.3 3.5 Y 
BoxCanyon Mouth 2 68.2 68.2 71.3 2.9 Y 
Chetco R Above Boulder 7 71.9 73.9 75.0 1.1 Y 
Boulder Cr Mouth 6 64.6 65.6 68.5 2.9 Y 

Pistol River Pistol River Above EF Pistol 4 66.6 68.0 68.3 0.3 Y 
EF Pistol Mouth 4 64.6 65.7 67.4 1.7 Y 

Hunter Creek Hunter 190 Bridge 9 60.3 64.5 65.9 1.4 N 
Hunter Forest Boundary 10 72.1 76.9 80.3 3.4 N 

Lower Chetco Emily Cr Mouth 8 60.5 68.1 68.5 0.4 N 
SF Chetco Mouth 8 68.1 69.3 69.4 0.1 Y 

Illinois Illinois R Above Silver 7 73.6 76.5 78.1 1.6 Y 
North Fork 
Lawson Cr 

Mouth 3 57.1 57.9 61.3 3.4 Y 

South Fork 
Lawson Cr 

Mouth 3 60.2 62.8 65.1 2.3 Y 

Lawson Cr Trail 3 64.2 66.6 68.6 2.0 Y 
Lawson Cr Mouth 14 67.2 72.5 72.4 -0.1 Y 
Collier Mouth 3 67.3 67.3 72.4 5.1 Y 
Silver Cr Mouth 7 67.4 71.7 72.5 0.8 Y 
Indigo Cr Mouth 3 69.9 72.7 74.6 1.9 Y 
Horsesign Mouth 2 60.6 60.6 64.6 4.0 Y 
Illinois R Mouth 11 72.0 76.3 76.1 -0.2 Y 

Lower Rogue Rogue River Wild Rogue 3 74.3 77.6 77.7 0.1 N 
Rogue River Above Illinois 4 70.9 78.7 78.9 0.2 N 
Rogue River Near Bradford 2 75.4 75.4 76.1 0.7 N 
Foster Creek Mouth 14 65.0 71.2 71.1 -0.1 N 
Shasta Costa Mouth 15 65.9 75.6 72.3 -3.3 N 
Bradford Mouth 12 59.5 61.7 62.1 0.4 N 
Quosatana Mouth 11 66.4 72.3 68.2 -4.1 N 
Lobster Mouth 14 65.0 69.8 69.9 0.1 N 

 
 
Summary Comparison of 2003 7-day average max to prior data 
  
Fire Influence # Sites 2003 lower # Sites 2003 higher Range of Difference 
Within perimeter 2 17 -0.2 to 12.0 
Outside perimeter 4 7 -4.1 to 3.4 
 
More 7-day average maxima were higher in 2003 than in previously monitored years in streams with a 
portion of their watershed inside the fire perimeter than in those entirely outside the fire, and the amount 
of temperature increase over the previous highest year was greater in fire-affected watersheds.   
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Outside the fire perimeter, the greatest increase over prior years was in Hunter Creek at the National 
Forest Boundary.  This site is in a sparsely vegetated peridotite canyon that each year has the highest 
temperature for a stream with its small drainage size.  In this summer of anecdotally low stream flow (no 
measurements were taken) and little to no cloud cover during the month of July, the 7-day average 
maximum temperature reached 80 degrees, a record for this site and for temperature monitoring since 
1989 on the Chetco and Gold Beach Ranger Districts. 
 
In the Illinois River stream system (Rogue Basin), the greatest increase in 2003 temperature over prior 
years was at the mouth of Collier Creek; however, the only prior data were from 1993 and 1999.  These 
two years had the lowest 7-day average maximum temperatures recorded at all sites monitored on the 
Chetco and Gold Beach Ranger Districts.  (The years with highest recorded temperatures prior to 2003 
varied by monitoring site, with no consistent pattern.) 
 
The greatest increase anywhere in 2003 temperature over prior years was in the Little Chetco River, and 
second greatest was in the Chetco River above Madstone Creek.  These sites are in the most extensive 
severely burned area of the Biscuit Fire.  The riparian area of the Little Chetco appeared markedly 
different in 2003.  In 1997 it was dark with shade, well vegetated with a mix of conifer and other species, 
and the inner gorge slopes were duff-covered and stable.  In 2003 it was bright, exposed, all conifers were 
dead along much of its length, only stump-sprouters and flowers were green – and the steep inner gorge 
slopes, with no duff left, were raveling loose rock into the stream.  (No deposition was apparent in the 
confined bedrock channel.) 
 
The amount of temperature difference between two sites in a stream system within a given year was 
similar in 2003 to that of prior years, except in the Chetco River.  Temperatures were elevated 5.7 degrees 
in the Chetco River above Little Chetco and 12.0 degrees in the Little Chetco.  The result of this extreme 
heating in the upper Chetco was that temperatures cooled, instead of warming, from the site above 
Madstone Creek to the site above Box Canyon Creek.  Temperatures then continued cooling at a greater 
rate to the site above Boulder Creek. 
 
Stream Year Site +/- Site +/- Site 
Chetco 
River 

1996/97 Above Madstone Cr +5.6 Above Box Canyon Cr -0.5 Above Boulder Cr 
2003 Above Madstone Cr -2.6 Above Box Canyon Cr -2.3 Above Boulder Cr 

 
Lawson 
Creek 

1994 North Fork +4.9 South Fork +6.9 Mouth 
1995 North Fork +3.1 South Fork +4.0 Trail +4.6 Mouth 
2003 North Fork +3.8 South Fork +3.5 Trail +3.8 Mouth 

 
Illinois 
River 

1992 Above Silver -0.5 Mouth 
1993 Above Silver -1.6 Mouth 
1994 Above Silver -2.4 Mouth 
2003 Above Silver -2.0 Mouth 
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South Coast Watershed Council 
Water Quality Monitoring Program Phase I  
May 2002-May 2003 
Cindy Myers, WQ Program Leader 
 

Summary of Results from Chetco River sampling 
 
Sampling sites were located to characterize water quality upstream and downstream of 
agricultural and rural residential influences.  Mainstem sites at Low Water Bridge (above 
confluence with South Fork Chetco) and at Social Security Bar, were generally sampled 
on the same day.  Sampling was conducted weekly during the summer and biweekly in 
other months (although Chetco at Low Water Bridge was not accessible for a period in 
August, when the Biscuit Fire was burning).   Water quality varies diurnally (particularly 
dissolved oxygen, temperature, and pH) and in response to storms (particularly turbidity, 
total solids and total phosphorus).   Because our samples are not continuous, 
interpretation of the results depends on the time of day during the summer months, and 
the return frequencies of storms that are sampled.  
 
Overview:  Chetco water quality is generally excellent, except for summer temperatures, 
which are already in the 70s as the Chetco flows out of the Kalmiopsis Wilderness.  
Water is heated where exposed on unshaded bedrock.  The effects of the high 
temperatures may be somewhat mitigated by the high dissolved oxygen levels. Inputs of 
nutrients, organic matter and bacteria are low.  Water quality appears to be poorer during 
storms, but we have no data prior to the Biscuit Fire to evaluate.  DEQ samples from 
Second Bridge give a longer term perspective on winter water quality. 
 
The watershed council has compiled a large body of continuous temperature data that are 
much more useful than grab samples for depicting the duration of high summer 
temperatures (see Chetco Water Temperature Interpretive Report).  Chetco River is listed 
on the DEQ 303(d) list for temperature. 
 
Specific Conductance decreases from upstream to downstream, which may result from 
tributary contributions that are low in dissolved minerals.  Any additions from pollution 
sources must be small in comparison to the total flow of the Chetco River. 
 
pH standards on the South Coast can be exceeded on some rivers in the summer, later in 
the day.  On the Chetco, the 8.5 standard was exceeded twice at both the upstream and 
downstream sites.   The upstream site was generally higher through the summer months 
until October.  This summer upstream-downstream relationship for pH was consistent for 
all of our coastal rivers. 
 
Turbidity is low in the summer and highest during storm sampling (see storm sampling 
below).  Except for during the storm sampling, turbidities are often higher downstream 
than upstream. 
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Dissolved Oxygen levels are excellent at both sites and only violated state standards 
during the spawning period (11.0 mg/L or 95% saturation) at Social Security Bar during 
the storm sampling.  DO violations also occurred on other rivers during storm sampling.  
The lowest dissolved oxygen conditions are expected in the early morning during the 
summer, and these conditions were not sampled.  However, if algae are influencing the 
diurnal oxygen cycle, supersaturation of dissolved oxygen should be observed in the 
afternoon.  The highest value was 117% saturation in late August at Social Security Bar. 
 
Biochemical Oxygen Demand (BOD) levels are excellent. No state standards apply (see 
storm sampling below). 
 
E.coli bacteria levels are excellent. 
 
Total Solids levels were generally excellent to good, except during the storm sampling.  
No consistent pattern was evident from upstream to downstream 
 
Nitrate+nitrite concentrations at both sites were excellent.  The upper site is so low in 
nitrate+ nitrite, it often tests lower than the deionized water defined as nitrate-free. In the 
upper reaches of the river, serpentinite is exposed and sparsely vegetated, resulting in 
solar exposure. During the growing season, the clarity of the water column allows algal 
growth down to the bottom even in some of the deeper pools. The associated uptake of 
nitrate may explain the low concentrations. Green filamentous algae covers substrates 
within the estuary, presumably resulting from marine nutrient upwelling and flowing into 
the open mouth (possibly supplemented by sources in the Chetco Boat Basin – see 
report).  However, algae also grow within the freshwater tidal area, due to increased 
residence time. There is a tendency for nitrate+nitrite to increase from upstream to 
downstream.  
 
Total phosphorus – excellent, except during storm sampling. Tendency to increase from 
upstream to downstream. 
 
Storm Sampling - the sampling schedule was varied to capture the first runoff after the 
Biscuit Fire.  Elevated turbidity, total solids, BOD and total phosphorus were observed.  
In comparison with unburned tributaries on the Lower Rogue River, it appears that BOD 
and possibly phosphorus were elevated as a result of the fire. BOD was elevated again 
during the December rainy period, but only at the upstream site. 
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exceedance of state standard
estimates assumed NH3 +NH4

0.00

Site/LASAR Date Time
Temp 

C

Sp 
Cond 

uS pH Turbidity
DO 

mg/L
DO % 

Sat Comments BOD

E. 
coli 

MPN
Tot 
Solids

Nitrate 
+ 

Nitrite

Total 
Phosp
horus

Temp 
Subindex

pH 
Subindex

DO 
Subindex

BOD 
Subindex

E.coli 
Subindex

Tot 
Solids 
Subindex

Nitrogen 
Subindex

Phosph 
Subindex

Chetco at 2nd bridge (gage) 05/22/02 15:55 14.8 84 7.5 1.2 9.4 91 DEQ pH prior day 7.8 at 13:50 - - - - 96 100 95 - - - - -
Chetco at Low Water Br 06/05/02 16:55 20.3 96 7.9 <1 9.6 105 DO data are suspect - - - - 77 100 94 - - - - -
Chetco at Low Water Br 06/26/02 15:50 21.8 - 8.5 <1 8.6 97 due to digital titrator - - - - 69 76 90 - - - - -
Chetco at Low Water Br 07/11/02 13:19 23.5 - 8.3 <1 8.2 96 - - - - 58 87 87 - - - - -
Chetco at Low Water Br 07/18/02 14:14 23.5 - 8.6 <1 8.5 99 -0.3 - - - - 58 73 90 - - - -
Chetco at Low Water Br 07/24/02 15:13 23.0 - 8.4 <1 8.9 102 - - - - - 62 80 97 - - - -
Chetco at Low Water Br 07/31/02 16:46 21.4 - 8.4 <1 9.0 100 0.0 - - - - 71 82 100 99 - - - -
Chetco at Low Water Br 08/27/02 12:08 21.6 - 8.1 1.3 9.1 102 - - - - - 70 95 98 - - - - -
Chetco at Low Water Br 09/04/02 13:42 21.2 - 8.5 0.6 8.7 97 - 5 - - - 72 78 91 - 98 - - -
Chetco at Low Water Br 09/10/02 10:48 17.8 - 8.0 0.9 8.9 93 0.2 - - - - 88 100 92 96 - - - -
Chetco at Low Water Br 09/18/02 16:37 20.4 117 8.4 0.4 9.2 101 0.3 10 - - - 77 83 99 95 98 - - -
Chetco at Low Water Br 10/02/02 14:52 17.3 126 8.2 0.5 9.9 103 0.1 - - - - 90 92 97 98 - - - -
Chetco at Low Water Br 10/15/02 13:36 15.0 123 8.2 10.2 100 0.2 1 80 0.00 96 90 99 96 98 86 99
Chetco at Low Water Br 10/30/02 12:38 12.1 123 7.9 0.4 10.9 101 0.4 - - 0.007 100 100 99 93 - - 100 98
Chetco at Low Water Br 11/09/02 13:22 9.9 97 7.5 52 11.4 100 Storm sampling 4.5 - 182 0.010 0.15 100 100 100 41 - 53 100 57
Chetco at Low Water Br 11/13/02 15:01 10.7 85 7.9 2.4 11.3 101 0.7 17 79 <.005 0.02 100 100 99 87 98 87 100 94
Chetco at Low Water Br 12/04/02 14:49 8.4 92 7.7 0.6 11.7 99 0.2 - 355 0.019 0.03 100 100 100 96 - 10 99 92
Chetco at Low Water Br 12/18/02 12:54 8.8 61 7.6 7.6 12.1 104 1.2 - 49 0.012 0.03 100 100 96 79 - 100 99 92
Chetco at Low Water Br 01/07/03 13:38 9.6 58 8.0 4.3 11.7 102 0.7 2 43 0.006 0.02 100 99 97 87 98 100 100 95
Chetco at Low Water Br 01/22/03 10:28 10.3 67 7.7 2.2 11.4 101 0.5 - 49 <.005 0.01 100 100 98 90 - 100 100 97
Chetco at Low Water Br 02/04/03 13:33 8.8 64 7.0 2.1 12.0 102 0.1 <1 - <.005 0.01 100 98 97 98 98 - 100 96
Chetco at Low Water Br 02/18/03 15:26 9.4 57 7.4 4.9 12.0 104 0.2 - 54 <.005 0.02 100 100 95 96 - 98 100 94
Chetco at Low Water Br 03/05/03 14:35 9.0 68 7.8 0.7 12.0 103 0.5 <1 56 <.005 0.00 100 100 97 90 98 97 100 100
Chetco at Low Water Br 03/26/03 12:24 9.3 55 7.2 7.4 12.3 107 0.5 2 50 0.012 0.03 100 100 92 90 98 100 99 91
Chetco at Low Water Br 04/16/03 15:58 9.7 58 7.9 1.7 11.9 104 0.3 <1 33 <.005 0.02 100 100 96 94 98 100 100 96
Chetco at Low Water Br 05/07/03 13:51 10.8 59 7.8 1.1 11.4 102 0.2 <1 49 <.005 0.01 100 100 97 96 98 100 100 98
Chetco at SS Bar 06/12/02 15:25 19.8 95 7.8 <1 9.0 98 DO data are suspect - - - - 80 100 93 - - - - -
Chetco at SS Bar 06/26/02 17:25 21.8 7.9 <1 7.8 89 due to digital titrator - - - - 69 100 84 - - - - -
Chetco at SS Bar 07/11/02 14:27 22.6 - 8.0 <1 7.7 88 - - - - 64 100 82 - - - - -
Chetco at SS Bar 07/18/02 15:22 22.5 - 8.2 <1 8.6 99 -0.4 - - - - 65 92 90 - - - -
Chetco at SS Bar 07/24/02 16:45 21.5 - 8.2 <1 9.4 106 - - - - - 71 91 93 - - - -
Chetco at SS Bar 07/31/02 17:48 19.6 - 8.3 <1 9.7 105 0.2 - - - - 80 87 95 96 - - - -
Chetco at SS Bar 08/07/02 17:36 21.6 8.2 <1 - - - - - - - 70 91 - - - -
Chetco at SS Bar 08/14/02 17:13 19.4 118 8.6 10.4 112 0.5 - - - - 81 75 87 91 - - - -
Chetco at SS Bar 08/21/02 18:12 20.5 120 8.5 <1 10.4 114 0.5 8 - - - 76 78 85 91 98 - - -
Chetco at SS Bar 08/27/02 13:22 22.6 - 8.3 <1 10.2 117 - - - - - 64 85 82 - - - - -
Chetco at SS Bar 09/04/02 14:52 20.3 - 8.4 0.9 10.0 109 - 2 - - - 77 80 89 - 98 - - -
Chetco at SS Bar 09/10/02 11:51 18.6 - 7.9 0.8 9.2 97 0.4 - - - - 85 100 94 93 - - - -
Chetco at SS Bar 09/18/02 18:20 21.4 122 - 0.7 - - - 36 - - - 71 - - - 98 - - -
Chetco at SS Bar 10/02/02 15:50 18.6 125 8.5 0.4 10.8 114 0.5 - - - - 85 77 84 91 - - - -
Chetco at SS Bar 10/15/02 14:27 16.0 128 8.3 10.8 108 0.2 4 71 0.023 0.02 93 86 91 96 98 90 99 96
Chetco at SS Bar 10/30/02 13:35 14.3 132 7.9 0.7 11.0 106 0.6 - - 0.011 97 100 93 90 - - 99 98
Chetco at SS Bar 11/09/02 14:02 11.0 106 7.5 24 10.4 93 Storm sampling 3.6 - 116 0.064 0.08 100 100 100 49 - 73 97 77
Chetco at SS Bar 11/13/02 16:02 11.5 86 7.7 3.1 10.6 97 0.3 19 70 0.041 0.02 100 100 100 94 98 91 98 93
Chetco at SS Bar 12/04/02 15:36 10.8 99 7.9 0.4 11.1 99 0.1 - 82 0.015 0.02 100 100 100 98 - 86 99 95
Chetco at SS Bar 12/18/02 14:00 9.3 54 7.4 16 11.4 99 0.4 - 60 0.090 0.03 100 100 100 92 - 95 96 90
Chetco at SS Bar 01/07/03 15:20 9.9 57 8.0 9.5 11.3 99 0.2 1 38 0.012 0.02 100 100 100 96 98 100 99 95
Chetco at SS Bar 01/22/03 11:23 10.7 63 7.7 3.2 10.9 98 0.3 - 42 0.040 0.01 100 100 100 95 - 100 98 97
Chetco at SS Bar 02/04/03 14:16 9.5 59 7.4 4.0 11.1 96 -0.1 <1 - 0.037 0.02 100 100 100 103 98 - 98 95
Chetco at SS Bar 02/18/03 16:14 10.0 52 7.4 10.3 11.0 97 -0.4 - 60 0.047 0.02 100 100 100 108 - 95 98 93
Chetco at SS Bar 03/05/03 15:55 10.5 69 7.7 1.0 11.5 103 0.2 <1 54 0.064 0.01 100 100 97 97 98 98 97 97
Chetco at SS Bar 03/26/03 13:33 10.4 50 7.3 12.4 11.5 102 0.3 6 60 0.040 0.03 100 100 98 95 98 95 98 91
Chetco at SS Bar 04/16/03 16:45 10.7 58 7.5 2.8 11.4 102 0.3 1 33 0.026 0.01 100 100 97 95 98 100 99 97
Chetco at SS Bar 05/07/03 14:37 11.9 59 7.8 1.5 11.0 102 0.0 <1 49 0.018 0.01 100 100 98 100 98 100 99 97
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qryTempStats

SITE_NAME Site_ID LASAR_No strMatrixName Start Stop SMaxDate SMaxValue SMinDate SMinValue SMaxDTDa SMaxDTVa 7DAVGDa 7DAVGMX 7DAVGMN 7DAVGDT DAOVR55 DAOVR64 DAOVR70 HROVR55 HROVR64
Chetco River: mainstem abv Madstone RM 52.7 9005 water 1/1/1997 7/22/1997 68.7
Chetco River: mainstem abv Madstone RM 52.7 9005 water 7/10/2003 10/6/2003 7/31/2003 75.5 9/18/2003 58.5 8/18/2003 5.9 7/29/2003 74.4 69.2 5.2 89 75 38 2135.5 1460.5
Chetco River: mainstem abv Madstone RM 52.7 9005 water 7/14/2004 10/8/2004 7/28/2004 72.3 9/21/2004 52.5 7/20/2004 7.6 7/28/2004 72.0 65.9 6.1 87 48 13 2052 823
Chetco River: mainstem blw Fresno Creek RM 51.7 9007 water 1/1/1997 7/23/1997 69.7
Chetco River: Little Chetco R blw Henry 9010 water 1/1/1997 7/23/1997 65.0
Chetco River: Little Chetco R blw Henry 9010 water 7/10/2003 10/6/2003 7/30/2003 79.3 9/18/2003 52.7 7/17/2003 10.3 7/28/2003 77.0 68.1 8.9 89 63 43 2119 1205.5
Chetco River: Little Chetco R blw Henry 9010 water 7/14/2004 10/8/2004 7/25/2004 77.7 9/21/2004 49.3 7/21/2004 10.6 7/26/2004 76.7 67.5 9.2 85 55 39 1935 1035.5
Chetco River: mainstem u/s of Babyfoot RM 45.4 9012 water 1/1/1996 73.2
Chetco River: mainstem u/s of Babyfoot RM 45.4 9012 water 1/1/1997 7/23/1997 72.5
Chetco River: mainstem d/s of Slide Creek RM 44.9 9015 water 1/1/1996 73.1
Chetco River: mainstem u/s of Box Canyon RM 39.7 9019 water 1/1/1996 73.8
Chetco River: mainstem u/s of Box Canyon RM 39.7 9019 water 7/3/2003 9/28/2003 7/30/2003 79.3 9/18/2003 57.1 7/17/2003 8.0 7/29/2003 77.3 70.7 6.5 88 83 60 2111.5 1717
Chetco River: Box Canyon Creek at mouth 9020 water 1/1/1996 68.2
Chetco River: Box Canyon Creek at mouth 9020 water 7/3/2003 9/28/2003 7/30/2003 73.1 9/18/2003 54.0 7/9/2003 6.3 7/29/2003 71.3 66.0 5.3 88 63 11 2099 966.5
Chetco River: mainstem d/s of Box Canyon 9021 water 1/1/1996 71.8
Chetco River: Tincup Creek at mouth 9025 water 1/1/1996 68.7
Chetco River: mainstem d/s of Tincup Creek 9026 water 1/1/1996 72.8
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 1/1/1996 73.3
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/10/1998 9/15/1998 8/4/1998 75.4 9/11/1998 61.2 7/11/1998 5.2 7/25/1998 73.9 69.8 4.1 68 68 39 1631.5 1582
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/9/1999 9/17/1999 7/13/1999 72.4 9/11/1999 60.7 8/8/1999 5.5 8/25/1999 70.9 67.3 3.6 71 15 1380.5
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/7/2000 9/18/2000 8/1/2000 73.9 9/4/2000 57.0 7/8/2000 5.5 8/1/2000 72.9 68.8 4.1 74 64 19 1775.5 1352.5
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/9/2001 10/17/2001 8/9/2001 73.6 10/17/2001 52.3 8/7/2001 5.3 7/25/2001 71.9 67.7 4.2 100 70 18 2252 1425
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/2/2002 9/18/2002 7/11/2002 74.8 9/8/2002 59.0 7/11/2002 5.4 7/13/2002 72.7 68.8 3.9 79 66 18 1895.5 1354.5
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 6/11/2003 9/15/2003 7/30/2003 76.4 6/14/2003 57.6 6/15/2003 6.0 7/30/2003 75.0 71.3 3.7 97 94 45 2327.5 1962.5
Chetco River: mainstem u/s of Boulder Creek RM 30.4 9029 31466 water 7/1/2004 8/2/2004 7/28/2004 76.1 7/10/2004 65.8 7/3/2004 5.2 7/24/2004 75.6 71.4 4.1 33 33 31 791.5 791.5
Chetco River: Boulder Creek @ mouth 9030 31467 water 1/1/1996 65.6
Chetco River: Boulder Creek @ mouth 9030 31467 water 7/9/1999 9/17/1999 7/13/1999 65.9 9/1/1999 56.2 7/12/1999 5.2 8/26/1999 64.6 61.6 3.0 13 0 86
Chetco River: Boulder Creek @ mouth 9030 31467 water 7/7/2000 9/18/2000 8/2/2000 66.5 9/5/2000 53.7 7/29/2000 4.9 8/1/2000 65.6 61.4 4.2 74 12 0 1750 101.5
Chetco River: Boulder Creek @ mouth 9030 31467 water 7/9/2001 10/17/2001 8/9/2001 66.2 10/10/2001 50.7 8/7/2001 4.9 8/9/2001 64.8 60.9 3.9 92 10 0 2123 83
Chetco River: Boulder Creek @ mouth 9030 31467 water 7/2/2002 9/18/2002 7/11/2002 66.5 9/8/2002 55.7 7/9/2002 5.7 7/18/2002 65.1 60.8 4.3 79 24 0 1895.5 180.5
Chetco River: Boulder Creek @ mouth 9030 31467 water 6/11/2003 9/15/2003 7/30/2003 70.3 6/14/2003 53.2 7/20/2003 5.8 7/29/2003 68.9 63.8 5.1 97 57 2 2305 706
Chetco River: Boulder Creek @ mouth 9030 31467 water 7/1/2004 8/2/2004 7/28/2004 69.4 7/2/2004 58.8 7/23/2004 5.6 7/24/2004 68.9 63.8 5.1 33 33 0 791.5 401
Chetco River: mainstem d/s of Boulder Creek 9031 water 1/1/1996 73.0
Chetco River: Mainstem abv Mislatnah 9034 water 6/27/2000 9/13/2000 8/2/2000 75.5 9/4/2000 57.1 8/1/2000 6.0 8/1/2000 74.0 68.6 5.4 79 70 40 1895.5 1509
Chetco River: Mislatnah Creek 9035 water 6/27/2000 9/13/2000 8/2/2000 65.7 9/5/2000 53.2 6/29/2000 5.4 8/3/2000 64.3 60.0 4.3 79 3 0 1846 21
Chetco River: Mainstem blw Tolman Ranch 9036 water 7/1/2000 9/17/2000 8/2/2000 76.5 9/4/2000 57.1 7/11/2000 7.3 8/1/2000 74.7 69.0 5.7 79 73 47 1895.5 1492.5
Chetco River: mainstem u/s of Eagle Creek RM 20.4 9039 31464 water 6/6/1995 10/4/1995 8/4/1995 74.6
Chetco River: mainstem u/s of Eagle Creek RM 20.4 9039 31464 water 7/2/2004 8/2/2004 7/26/2004 76.8 7/2/2004 68.0 7/3/2004 4.7 7/22/2004 76.4 73.0 3.4 32 32 32 767.5 767.5
Chetco River: Eagle Cr. abv Mineral Hill 9039.5 water 7/6/2000 9/17/2000 8/2/2000 64.2 9/4/2000 52.6 7/11/2000 5.6 7/31/2000 63.0 58.5 4.6 74 2 0 1702.5 3.5
Chetco River: Eagle Ck: Mineral Hill Fk 9039.6 water 7/6/2000 9/17/2000 8/2/2000 63.1 9/4/2000 53.5 7/11/2000 4.0 8/1/2000 62.1 59.3 2.8 74 0 0 1736 0
Chetco River: Eagle Creek near mouth 9040 31465 water 6/6/1995 10/4/1995 8/3/1995 65.9
Chetco River: Eagle Creek near mouth 9040 31465 water 7/6/2000 9/17/2000 8/2/2000 66.8 9/4/2000 53.8 8/1/2000 7.2 7/31/2000 65.7 59.2 6.4 74 18 0 1750 54
Chetco River: Eagle Creek near mouth 9040 31465 water 7/2/2004 8/2/2004 7/27/2004 68.0 7/11/2004 57.2 7/27/2004 8.1 7/22/2004 67.9 60.4 7.5 32 32 0 767.5 174.5
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 1/1/1996 74.5
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 7/2/1999 9/20/1999 8/26/1999 75.9 7/7/1999 62.2 8/22/1999 7.8 8/23/1999 74.6 68.2 6.4 81 69 1868.5
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 7/7/2000 9/9/2000 8/2/2000 76.8 9/4/2000 59.4 8/21/2000 6.8 8/3/2000 75.3 70.0 5.3 65 64 49 1559.5 1389
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 6/22/2001 9/5/2001 7/28/2001 76.8 6/28/2001 58.5 8/19/2001 7.4 7/25/2001 75.8 69.3 6.5 76 73 61 1823.5 1681
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 6/27/2002 10/1/2002 7/20/2002 76.9 10/1/2002 58.9 7/9/2002 7.5 7/18/2002 75.1 69.6 5.4 97 97 47 2327.5 2041
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 6/3/2004 8/30/2004 7/27/2004 78.6 6/9/2004 57.0 8/7/2004 7.2 7/22/2004 77.9 71.9 6.0 89 81 66 2135.5 1885
Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9042 25209 water 9/1/2004 10/14/2004 9/1/2004 73.2 10/12/2004 56.5 9/4/2004 6.8 9/4/2004 72.2 66.2 6.0 44 33 13 1055.5 517
Chetco River: South Fork abv West Coon 9043.5 water 7/11/2000 9/18/2000 8/1/2000 66.0 9/5/2000 52.9 7/11/2000 6.2 8/1/2000 64.9 60.3 4.6 70 7 0 1614 64
Chetco River: South Fork pool abv QP Ck 9043.9 water 6/28/2000 9/13/2000 8/2/2000 71.0 9/5/2000 54.9 7/11/2000 8.9 7/31/2000 69.9 62.4 7.4 78 55 3 1869.5 535
Chetco River: South Fork abv Quail Prairie Ck 9044 water 6/28/2000 9/13/2000 8/2/2000 71.2 9/5/2000 54.9 7/11/2000 8.9 7/31/2000 70.2 62.7 7.5 78 55 4 1870 533
Chetco River: South Fk: Quail Prairie Creek near mouth 9047 water 6/28/2000 9/13/2000 8/2/2000 66.0 9/5/2000 54.1 8/2/2000 5.5 8/1/2000 64.3 60.0 4.3 78 5 0 1854 18.5
Chetco River: South Fork near mouth 9050 31463 water 6/6/1995 10/4/1995 8/3/1995 68.5
Chetco River: South Fork near mouth 9050 31463 water 1/1/1997 7/25/1997 69.3
Chetco River: South Fork near mouth 9050 31463 water 1/1/1998 8/4/1998 68.4
Chetco River: South Fork near mouth 9050 31463 water 7/2/1999 9/21/1999 7/12/1999 70.6 7/4/1999 55.7 7/5/1999 7.7 7/12/1999 68.1 61.7 6.4 52 1 502.5
Chetco River: South Fork near mouth 9050 31463 water 6/29/2000 9/11/2000 8/2/2000 69.7 9/5/2000 55.4 7/10/2000 7.8 7/31/2000 68.6 62.9 5.6 75 53 0 1799.5 512
Chetco River: South Fork near mouth 9050 31463 water 6/21/2001 9/17/2001 7/25/2001 70.0 6/25/2001 55.4 6/21/2001 8.1 7/25/2001 68.9 63.0 6.0 89 59 0 2135.5 629
Chetco River: South Fork near mouth 9050 31463 water 6/19/2002 9/15/2002 7/11/2002 69.7 6/19/2002 56.2 6/19/2002 7.9 7/11/2002 68.0 62.5 5.5 89 47 0 2135.5 530
Chetco River: South Fork near mouth 9050 31463 water 6/10/2003 9/14/2003 7/29/2003 70.3 6/14/2003 54.3 6/15/2003 7.6 7/30/2003 69.4 65.0 4.4 97 76 2 2321.5 1014
Chetco River: South Fork near mouth 9050 31463 water 6/3/2004 8/5/2004 7/25/2004 70.0 6/11/2004 54.1 6/14/2004 6.5 7/22/2004 69.5 66.0 3.5 64 47 0 1504.5 797
Chetco River: mainstem at Little Redwood camp 9055.5 31458 water 7/13/2004 8/4/2004 7/26/2004 76.8 7/14/2004 67.8 7/20/2004 6.1 7/21/2004 76.5 70.6 5.9 23 23 23 551.5 551.5
Chetco River: mainstem at Nook Bar 9056 31459 water 6/3/2004 8/5/2004 7/26/2004 75.6 6/9/2004 57.6 6/15/2004 7.2 7/21/2004 75.3 71.1 4.2 64 59 42 1535.5 1284.5
Chetco River: mainstem at Nook Bar 9056 31459 water 6/17/2004 8/5/2004 7/25/2004 75.6 6/23/2004 63.9 6/28/2004 5.8 7/22/2004 75.1 71.4 3.7 50 50 42 1199.5 1195.5
Chetco River: mainstem at Miller Bar (d/s of Wilson Ck) 9057.5 31460 water 6/16/2004 8/5/2004 7/26/2004 75.9 6/23/2004 64.0 6/16/2004 5.4 7/21/2004 75.7 71.1 4.7 51 51 41 1223.5 1223.5
Chetco River: mainstem at Miller Bar (d/s of Wilson Ck) 9057.5 31460 water 6/16/2004 8/5/2004 7/26/2004 75.6 6/23/2004 64.4 7/5/2004 5.0 7/21/2004 75.4 71.1 4.3 51 51 41 1223.5 1223.5
Chetco River: at USGS gage (2nd bridge) RM 10.4 9058 11483 water 1/1/1995 73.9
Chetco River: at USGS gage (2nd bridge) RM 10.4 9058 11483 water 1/1/1996 73.8
Chetco River: at USGS gage (2nd bridge) RM 10.4 9058 11483 water 6/16/2004 8/5/2004 7/26/2004 76.1 6/23/2004 64.4 7/6/2004 6.1 7/21/2004 76.0 70.7 5.3 51 51 42 1223.5 1223.5
Chetco River: mainstem u/s of Emily Creek 9061 31461 water 6/16/2004 8/5/2004 7/6/2004 75.6 6/23/2004 64.0 7/5/2004 6.1 7/21/2004 74.9 70.9 4.0 51 51 42 1223.5 1223.5
Chetco River: Emily Creek near mouth 9063 31468 water 6/6/1995 10/4/1995 8/2/1995 67.2
Chetco River: Emily Creek near mouth 9063 31468 water 1/1/1997 8/5/1997 68.1
Chetco River: Emily Creek near mouth 9063 31468 water 1/1/1998 8/13/1998 67.0
Chetco River: Emily Creek near mouth 9063 31468 water 7/2/1999 9/21/1999 7/13/1999 61.9 7/4/1999 56.3 7/2/1999 4.0 7/10/1999 60.5 57.9 2.6 0 0 0
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Chetco River: Emily Creek near mouth 9063 31468 water 6/29/2000 9/11/2000 8/2/2000 66.8 9/9/2000 57.4 8/2/2000 6.1 7/31/2000 65.9 61.0 4.9 75 37 0 1799.5 133
Chetco River: Emily Creek near mouth 9063 31468 water 6/21/2001 9/17/2001 8/24/2001 62.8 6/28/2001 56.3 8/24/2001 3.4 8/9/2001 62.4 61.8 0.7 89 0 0 2135.5 0
Chetco River: Emily Creek near mouth 9063 31468 water 6/19/2002 8/8/2002 7/19/2002 67.4 6/19/2002 56.8 8/7/2002 7.2 7/18/2002 66.2 61.8 4.4 51 23 0 1223.5 123.5
Chetco River: Emily Creek near mouth 9063 31468 water 6/10/2003 8/8/2003 7/30/2003 68.9 6/14/2003 54.3 7/28/2003 7.0 7/29/2003 68.5 62.0 6.5 60 41 0 1434 328
Chetco River: Emily Creek near mouth 9063 31468 water 6/17/2004 8/5/2004 7/26/2004 68.5 6/23/2004 58.3 7/5/2004 7.0 7/21/2004 68.4 63.3 5.1 50 42 0 1199.5 457
Chetco River: mainstem at Willow Bar (d/s of Dry Cr.) 9065 31469 water 1/1/1995 76.0
Chetco River: mainstem at Willow Bar (d/s of Dry Cr.) 9065 31469 water 1/1/1996 73.1
Chetco River: mainstem at Willow Bar (d/s of Dry Cr.) 9065 31469 water 6/16/2004 8/5/2004 7/6/2004 75.6 6/23/2004 64.0 7/5/2004 6.7 7/21/2004 75.1 70.3 4.8 51 51 42 1223.5 1223.5
Chetco River: mainstem nr Piling Hole (d/s of Mill Cr) 9068 31502 water 6/16/2004 8/5/2004 7/27/2004 77.2 6/23/2004 63.3 7/5/2004 9.0 7/21/2004 77.2 69.3 7.9 51 51 43 1223.5 1206.5
Chetco River: North Fork abv BLM gage site 9072 29626 water 7/22/1998 9/21/1998 8/14/1998 67.7 9/10/1998 54.3 8/1/1998 7.7 8/13/1998 65.9 59.4 6.4 62 26 0 1480 148
Chetco River: North Fork @bridge abv gorge at gage 9073 25235 water 7/5/1999 9/23/1999 7/12/1999 64.1 7/5/1999 53.4 7/5/1999 5.6 7/14/1999 62.3 57.9 4.3 1 0 1.5
Chetco River: North Fork @bridge abv gorge at gage 9073 25235 water 7/10/2001 9/30/2001 7/26/2001 63.8 9/29/2001 51.4 7/23/2001 4.3 7/26/2001 62.9 59.3 3.7 80 0 0 1863 0
Chetco River: North Fork near mouth 9079 25236 water 7/16/1998 9/21/1998 9/13/1998 75.6 9/21/1998 58.8 9/13/1998 12.8 8/14/1998 74.1 64.5 9.6 68 68 54 1631.5 1245
Chetco River: North Fork near mouth 9079 25236 water 8/5/1999 9/20/1999 8/26/1999 73.3 8/8/1999 57.9 9/3/1999 12.5 8/23/1999 71.3 62.4 8.9 42 14 461
Chetco River: North Fork near mouth 9079 25236 water 7/7/2000 9/1/2000 8/2/2000 73.6 7/8/2000 57.9 8/21/2000 12.0 7/31/2000 72.1 63.8 8.3 57 48 26 1367.5 611.5
Chetco River: North Fork near mouth 9079 25236 water 6/22/2001 9/5/2001 7/25/2001 76.7 6/28/2001 55.9 7/26/2001 12.3 7/25/2001 74.8 63.2 11.6 76 66 25 1823.5 896.5
Chetco River: North Fork near mouth 9079 25236 water 6/30/2002 8/31/2002 8/28/2002 73.9 8/18/2002 56.2 8/31/2002 14.3 7/17/2002 70.4 61.9 8.5 63 58 12 1511.5 493.5
Chetco River: mainstem u/s of Jacks Creek at Freeman Rock 9080 10536 water 6/16/2004 8/5/2004 7/20/2004 77.4 6/23/2004 63.0 7/5/2004 9.9 7/20/2004 77.1 68.7 8.4 51 51 42 1223.5 1179
Chetco River: Jacks Creek: upstream at cascades 9081 29627 water 7/22/1998 9/21/1998 8/1/1998 59.7 9/10/1998 54.1 8/1/1998 4.0 8/4/1998 59.1 56.0 3.1 62 0 0 1441.5 0
Chetco River: Jacks Creek abv bridge, <1 mi US of Golf 9082 28284 water 8/4/2000 9/1/2000 8/11/2000 59.8 8/29/2000 55.6 8/21/2000 3.7 8/14/2000 59.3 56.1 3.1 29 0 0 695.5 0
Chetco River: Jacks Creek: below ds-most Golf Bridge 9089 25241 water 7/10/1996 9/24/1996 8/30/1996 65.8 9/24/1996 54.2 7/18/1996 8.5 8/31/1996 64.8 79 20 0
Chetco River: Jacks Creek: below ds-most Golf Bridge 9089 25241 water 6/21/1997 10/6/1997 7/26/1997 61.5 6/22/1997 53.3 6/23/1997 6.2 7/22/1997 61.1 56.0 5.1 0 0 0
Chetco River: Jacks Creek: below ds-most Golf Bridge 9089 25241 water 7/21/2004 8/11/2004 8/8/2004 66.1 8/5/2004 58.1 8/7/2004 6.3 7/24/2004 65.1 60.3 4.8 22 17 0 527.5 91
Chetco River: Jacks Creek: below ds-most Golf Bridge 9089 25241 water 8/16/2004 9/18/2004 8/28/2004 66.1 9/14/2004 57.8 9/14/2004 5.4 8/27/2004 64.7 60.4 4.3 34 15 0 815.5 65
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 7/16/1998 9/21/1998 8/16/1998 68.7 9/21/1998 57.3 8/16/1998 9.2 8/15/1998 68.2 59.7 8.5 68 58 0 1631.5 373.5
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 6/30/1999 8/27/1999 8/21/1999 67.3 7/4/1999 54.2 7/14/1999 10.0 8/23/1999 65.4 58.2 7.2 27 0 115.5
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 6/25/2000 8/2/2000 8/2/2000 65.5 6/25/2000 53.6 6/27/2000 9.3 7/30/2000 64.7 58.0 6.7 39 7 0 908 27.5
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 6/22/2001 9/16/2001 7/25/2001 67.5 6/25/2001 53.5 7/23/2001 8.8 7/25/2001 66.0 58.2 7.8 87 28 0 2042 134
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 6/30/2002 8/31/2002 7/27/2002 70.0 8/2/2002 49.3 7/27/2002 16.2 7/28/2002 64.9 55.1 9.8 63 10 1 1469.5 44.5
Chetco River: Jacks Creek: just downstream of Fish Trap 9090 25242 water 8/7/2004 10/19/2004 8/18/2004 66.6 10/19/2004 54.7 8/18/2004 6.3 8/10/2004 65.2 61.0 4.3 74 20 0 1765.5 110
Chetco River: mainstem at Social Security Bar 9092.5 32020 water 1/1/1995 73.8
Chetco River: mainstem at Social Security Bar 9092.5 32020 water 1/1/1996 73.1
Chetco River: mainstem at Social Security Bar 9092.5 32020 water 6/17/2004 8/5/2004 7/20/2004 78.6 6/23/2004 62.4 7/5/2004 12.6 7/20/2004 77.4 67.8 9.7 50 50 41 1199.5 1117.5
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HROVR70 W7DAVGDA W7DAVGMX W7DAVGMN River_Mile DEQ_Name NF_SiteNum Organization Comments DQL
03U05FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available

344 7/30/2003 75.51 69.75 03U05FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
70.5 7/25/2004 72.32 66.13 03U05FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)

03U07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03U06FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available

448.5 7/30/2003 79.27 70.07 03U06FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
456.5 7/25/2004 77.69 68.87 03U06FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)

03M02FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03M02FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03M02FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03L02FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available

704 7/30/2003 79.28 72.18 03L02FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
03C01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available

77 7/30/2003 73.05 67.41 03C01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
03L02FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03T08FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
03L08FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available

30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
560.5 7/26/1998 75.37 71.12 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF) deployment dates est from record
107.5 8/26/1999 72.09 67.93 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF)

179 8/1/2000 73.89 69.69 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF)
154.5 7/24/2001 72.39 68.22 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF)
196.5 7/11/2002 74.81 69.39 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF) Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug. F/E
551.5 7/30/2003 76.37 72.39 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Gold Beach Ranger District (Rogue R-Siskiyou NF)
439.5 7/28/2004 76.1 71.42 30.0 Chetco River M/S @ RM 30.0 (u/s of Boulder Creek) 03L08FT02 Oregon Department of Environmental Quality * Serial Number=2877, short season deploy A+

Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
0 8/26/1999 65.63 61.88 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 8/1/2000 66.5 62.16 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 8/8/2001 66.21 61.88 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/20/2002 65.63 61.31 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug. F/E

4.5 7/30/2003 70.31 64.76 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/28/2004 69.44 64.04 Chetco River Tributary Boulder Creek @ mouth 03B01FT01 Oregon Department of Environmental Quality * Serial Number=2879, short season deploy A+

04U05FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
308 8/1/2000 75.47 69.44 Gold Beach Ranger District (Rogue R-Siskiyou NF)

0 8/2/2000 65.66 61.05 Gold Beach Ranger District (Rogue R-Siskiyou NF)
400.5 8/2/2000 76.45 70.37 Gold Beach Ranger District (Rogue R-Siskiyou NF)

20.1 Chetco River M/S @ RM 20.1 (u/s of Eagle Creek) 04U01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) Ryan thermo stats not available
679 7/25/2004 76.82 73.22 20.1 Chetco River M/S @ RM 20.1 (u/s of Eagle Creek) 04U01FT01 Oregon Department of Environmental Quality * Serial Number=2885, short season deploy A+

0 8/1/2000 64.19 59.33 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 8/1/2000 63.1 59.97 Gold Beach Ranger District (Rogue R-Siskiyou NF)

Chetco River Tributary Eagle Creek @ mouth 04H01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
0 8/1/2000 66.81 59.62 Chetco River Tributary Eagle Creek @ mouth 04H01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/23/2004 68 60.62 Chetco River Tributary Eagle Creek @ mouth 04H01FT01 Oregon Department of Environmental Quality * Serial Number=2882, short season deploy A+

18.6 Chetco River M/S @ RM 18.6 04F08FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
505.5 8/22/1999 75.86 68.03 18.6 Chetco River M/S @ RM 18.6 04F08FT01 South Coast Watershed Council A

488 8/2/2000 76.8 70.38 18.6 Chetco River M/S @ RM 18.6 04F08FT01 South Coast Watershed Council not yet in LASAR A
653.5 7/26/2001 76.8 70.38 18.6 Chetco River M/S @ RM 18.6 04F08FT01 South Coast Watershed Council A
478.5 7/20/2002 76.93 69.93 18.6 Chetco River M/S @ RM 18.6 04F08FT01 South Coast Watershed Council High level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug. F/A
1095 7/27/2004 78.62 71.78 18.6 Chetco River M/S @ RM 18.6 04F08FT01 Oregon Department of Environmental Quality * Serial Number=2740 A+

88 9/6/2004 72.68 66.02 18.6 Chetco River M/S @ RM 18.6 04F08FT01 Oregon Department of Environmental Quality * Serial Number=9447, late season deploy A+
0 8/1/2000 65.97 60.79 Gold Beach Ranger District (Rogue R-Siskiyou NF)

10.5 8/1/2000 70.97 63.08 Gold Beach Ranger District (Rogue R-Siskiyou NF)
12.5 8/1/2000 71.24 63.35 04S01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)

0 8/2/2000 66.01 60.55 04Q01FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) Ryan thermo stats not available
04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date

3 7/12/1999 70.58 63.29 04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 8/1/2000 69.69 63.86 04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/25/2001 69.98 64.15 04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/11/2002 69.69 63.86 04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF) High level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug. F/E
3 7/28/2003 70.28 65.02 04F07FT01 Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 7/25/2004 69.98 66.38 04F07FT01 Oregon Department of Environmental Quality * Serial Number=2731, short season deploy A+

456 7/25/2004 76.82 71.24 14.6 Chetco River M/S @ RM 14.6 Oregon Department of Environmental Quality * Serial Number=9444, short season deploy, unknown quality (probe out before 7/12) E
714 7/23/2004 75.56 71.24 13.3 Chetco River M/S @ RM 13.3 Oregon Department of Environmental Quality * Serial Number=2744, short season deploy A+
731 7/25/2004 75.56 71.42 13.3 Chetco River M/S @ RM 13.3 Oregon Department of Environmental Quality * Serial Number=2816, short season deploy A+

700.5 7/22/2004 75.92 70.88 11.4 Chetco River M/S @ RM 11.4 Oregon Department of Environmental Quality * Serial Number=2792, short season deploy A+
727.5 7/22/2004 75.56 70.88 11.4 Chetco River M/S @ RM 11.4 Oregon Department of Environmental Quality * Serial Number=2802, short season deploy A+

9.8 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided
9.8 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided

704.5 7/22/2004 76.1 70.52 9.8 Oregon Department of Environmental Quality * Serial Number=2771, short season deploy A+
684 7/21/2004 75.02 70.34 9.3 Chetco River M/S @ RM 9.3 Oregon Department of Environmental Quality * Serial Number=2767, short season deploy A+

Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) Ryan thermo stats not available
Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date, Ryan thermo stats not available
Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) placeholder start date

0 7/13/1999 61.93 58.79 Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF)

Page 3
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qryTempStats

0 8/2/2000 66.84 60.78 Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF)
0 8/8/2001 62.78 61.93 Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) groundwater influence?
0 7/19/2002 67.43 62.5 Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) short season deployment, Moderate level of shade by Biscuit Fire smoke plume beginning 7/2 F/E
0 7/28/2003 68.88 61.93 Chetco River Tributary Emily Creek @ mouth Gold Beach Ranger District (Rogue R-Siskiyou NF) short season deployment
0 7/25/2004 68.54 63.86 Chetco River Tributary Emily Creek @ mouth Oregon Department of Environmental Quality * Serial Number=2815, short season deploy A+

8.1 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided
8.1 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided

603 7/21/2004 75.2 69.98 8.1 Oregon Department of Environmental Quality * Serial Number=2766, short season deploy, suspect quality after 7/20 B?
506.5 7/27/2004 77.18 68.9 6.2 Chetco River M/S @ RM 6.2 near Piling Hole Oregon Department of Environmental Quality * Serial Number=2757, short season deploy A+

0 8/14/1998 67.74 60.51 South Coast Watershed Council A
0 7/12/1999 64.1 58.95 South Coast Watershed Council Retrieval field audit used non-NIST thermo A
0 7/24/2001 63.8 59.8 South Coast Watershed Council Field audits w/ OWRD handheld, w/out reqd resolution. Logger likely not equilibrated during 7/C?

299 8/12/1998 74.66 64.58 South Coast Watershed Council Deployment field audit not recorded B
51 8/26/1999 73.29 63.56 South Coast Watershed Council A

72.5 8/2/2000 73.59 63.27 South Coast Watershed Council A
128 7/25/2001 76.71 65.01 South Coast Watershed Council A
42 7/20/2002 73.29 62.98 South Coast Watershed Council Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug F/A

471.5 7/20/2004 77.36 68 5.0 Chetco River 3.1 miles upstream of Hwy 101 Oregon Department of Environmental Quality * Serial Number=2745, short season deploy A+
0 8/1/1998 59.72 55.76 Jack Creek above golf course South Coast Watershed Council A
0 8/11/2000 59.8 56.96 South Coast Watershed Council Short season deploy A

8/30/1996 65.83 59.79 South Coast Watershed Council
0 7/25/1997 61.5 55.86 South Coast Watershed Council
0 7/25/2004 65.54 60.93 South Coast Watershed Council 1st half of season, DQL=B after last audit A/B
0 8/28/2004 66.12 60.93 South Coast Watershed Council short season deploy B
0 8/16/1998 68.73 59.5 South Coast Watershed Council Deployment field audit not recorded B
0 8/21/1999 67.28 57.81 South Coast Watershed Council A
0 8/2/2000 65.54 57.53 South Coast Watershed Council Short season deployment A
0 7/25/2001 67.45 59.45 South Coast Watershed Council A
1 7/27/2002 70.01 53.81 South Coast Watershed Council Moderate level of shade by Biscuit Fire smoke plume beginning 7/28 into Aug. F/A
0 8/10/2004 65.84 61.7 South Coast Watershed Council 2nd half of season, one field audit only B

4 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided
4 Oregon Department of Fish and Wildlife placeholder start date, other stats not provided

447.5 7/20/2004 78.62 67.1 4 Oregon Department of Environmental Quality * Serial Number=2827, short season deploy, DEQ stated site is tidally influenced A+
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3/7/2011 Public Notice - Additional Team Documents 000701



South Coast Watershed Council Data for USGS Gravel Study 
provided by Cynthia Ricks Myers, Consulting 

June 25, 2008 
 
 
Product Name File Name Comments Sent
Temperature 
Stream Water 
Temperature and 
Streamflow:1995-2002 

tempinterp Chetco.doc inc. misc summer flows at sites 
other than the gage. Tables and 
figures available in hard copy 

x 

Statistics for 
continuous water 
temperature recorders  

qryTempStats.xls Summer data, compilation  
from all agencies, “Data 
Quality Level” 

x 

DEQ 2004 study TempStats_2004_ChetcoGravel.
xls 

File inc. only reaches of 
interest to Freeman Rock for 
gravel permit.  

x 

2002-2003 paired 
upstream - 
downstream  

Temperature Chetco summer 
Phase I.xls 

Provided to Freeman Rock for 
gravel permit background data. 
See Phase I study plan below. 

x 

Report analyzing 
effects of smoke from 
Biscuit Fire on stream 
temperatures 

2003 GBRD Biscuit Fire Stream 
Temperature Rept.doc 

 x 

Chetco Checkup 
results 

various TBA (to be assembled) inc. several years of mainstem 
continuous 24 hr deployments, 
and pool stratification surveys 

 

Other Water Quality 
Phase I: 10 parameters 
sampled biweekly at 
two mainstem sites  

2001 Phase I Study Plan.doc 2002-2003 study. Inc. turbidity 
upstream & downstream of 
part of gravel area 

x 

Summary of 
interpretations of 
Phase I 

Chetco Phase I data interp.doc Observations only, statistical 
analysis not completed. 

x 

Phase I data, for 
Chetco sites 

Chetco Phase I only.xls  x 

Synoptic turbidity, sp 
cond, & nutrients 

Stormchasers Study Plan.doc includes 3 mainstem sites, 
North Fk & Jacks Creek 

x 

Stormchaser data and 
analysis 

TBA (to be assembled) Percentile analysis per storm  

Chetco Boat Basin & 
Estuary: DO, pH, 
turbidity, nutrients in 
estuary & inflow pipes 

TBA (to be assembled) Draft – needs to have grammar 
edited before distribution. No 
study plan available. Doesn’t 
cover upstream of Hwy 101. 
Have also a ppt presentation. 
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Other: Riparian Vegetation, Channel dimensions & changes 
Chetco Riparian Shade 
Assessment 

TBA:  
report 
hard copy figures 
GIS shapefiles – veg classes, 
existing & potential shade, field 
site data (inc. bankfull 
width/height, bank slope, 
thalweg, species, tree heights, 
shade) 

Figures inc air photos of 
historic channel change at 
mouth of North Fk – hard copy 
only.  

 

Riparian Project 
Effectiveness survey 
on Jacks Creek 

Scheduled for summer 2008, 
Study Plan TBA 

shade (Solar pathfinder), flow, 
temperature, sediment 
(Relative bed stability), and 
macroinverts 
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South Coast and Lower Rogue Watershed Councils 
Water Quality Monitoring Program 

Stormchasers Study Plan and Related Information 
 
Our Stormchasers program has been funded by the Oregon Watershed Enhancement 
Board (OWEB), with supplemental funding from Curry County through the Rural Self-
Determination Act, Title III.  This program description consists of excerpts from the 
OWEB Grant Application. 
 
Background 
 
The South Coast/Lower Rogue Watershed Council’s Monitoring Program has made 
considerable progress in addressing the water quality data gap identified in the South 
Coast Watershed Assessment and Action Plan.  Between May 2002 and May 2003, ten 
water quality parameters were sampled at regular intervals at 16 sites in nine 
watersheds.  Sites were selected to isolate agricultural and rural-residential influences 
from forested parts of watersheds where feasible. Although water quality on most of our 
rivers and streams during most seasons is “Excellent” (as rated using the Oregon Water 
Quality Index), key questions remain about the sources, magnitude, and duration of 
impaired water quality at critical locations and critical times.  The scope of the proposed 
program reflects our philosophy that it will be easier to detect and address sources and 
potential sources of pollutants early, rather than waiting until the evidence is 
unmistakable. 
 
In southwest Oregon, relatively steep terrain causes both beneficial and detrimental 
water quality conditions.  Turbulence on steep streams introduces abundant dissolved 
oxygen.  Landslides and erosion are part of the natural landscape, but can be triggered 
or accelerated by upland activities, releasing elevated levels of sediment and associated 
nutrients.  A high proportion of the seasonal rainfall runs off in the winter, leaving 
relatively low baseflow in the critical summer months. Estuaries are short relative to 
other Oregon estuaries due to the steep gradients and a coastal plain that is narrow to 
absent.  Most communities, rural-residential areas, and agricultural activities are 
concentrated along narrow river floodplains and terraces.  Accelerating rural-residential 
development along South Coast and Lower Rogue Rivers has the potential to directly 
degrade water quality as well as to reduce water quantity. 
 
Fall-Winter-Spring water quality concerns are related to storm pulses of sediment, 
nutrients, and E. coli bacteria.  Mean values indicate that storm pulses of fine sediment 
(as measured by turbidity and total solids) and total phosphate are highest in north 
county streams. However, samples from every other week do not capture the magnitude 
or duration of the impairment during storms.  Storm flows as a percentage of base level 
or other benchmarks are needed to interpret the results.  Interpretation is also 
complicated by the juxtaposition of the highest proportion of private land ownership on 
high clay soils (over fine-textured sedimentary rocks) in the Floras Creek and Sixes 
River watersheds.  Nitrates and E. coli bacteria are also elevated in some north county 
streams. The 2002-2003 sampling located watersheds with the highest storm response, 
but additional tributary and reach-based source sampling is needed.  Volunteers 
participated in sampling that allowed us to compare the storm response of tributaries in 
the Lower Rogue, Illinois, and Upper Chetco watersheds within and outside the area of 
the Biscuit Fire in winter 2002. 
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Proposed Water Quality Sampling  
 
Our overall goal is to identify sources of non-point source pollution that may threaten 
water quality for anadromous salmonids in Curry County, in order to cost-effectively 
address these sources. 
 
Objectives developed to meet this goal are to determine: 
 
 Which tributaries or reaches along our rivers contribute the highest load of 

sediment, nutrients, and bacteria during storms?  What land uses appear to 
contribute the most? 

 
 What magnitude of streamflow corresponds to what sediment concentration?  

What is the duration of elevated sediment concentrations during storms? 
 
 Are watersheds underlain by sedimentary rocks (with high clay soils developed 

on them) predisposed to higher levels of sediment (turbidity, total solids), total 
phosphorus, or nitrate+nitrite, independent of land ownership and land use? 

 
Sources of sediment, nutrients, and E.coli bacteria will be located by synoptic sampling 
(many sites at one time) during six storms over two winter seasons.  Volunteers 
(Stormchasers) will obtain grab samples on 50 sites within the same 1-2 hour period.  
[note: this synoptic sampling program eventually sampled 8 storms, involving 40-
50 volunteers at an average of 100 sites]. Lead Stormchasers for the north, middle, 
and south county will ensure data completeness, including gage observations and 
prompt delivery of samples to the lab.  Turbidity and conductivity will be measured on all 
samples. Approximately 50% of the samples from each storm will also be tested for total 
phosphorus, E. coli bacteria, and nitrate+nitrite.  If volunteers are sufficiently interested 
(for example from one of the local fishing groups), hourly turbidity samples may be taken 
during some storms to determine the duration of conditions that cause failure to feed or 
gill abrasion [turbidity duration was monitoring using an ISCO sampler on Euchre Creek 
using later funding from another grant]. 
 
The relative influence of land use and soil/rock types will be determined by identifying 
five small reference watersheds each on sedimentary (high clay) and metamorphic rock 
types.  These ten streams will also be sampled during the Stormchasing events [we 
located and sampled only eight reference streams]. Samples from all six storms will be 
tested for turbidity and conductivity, and two storms will be tested for total solids, total 
phosphorus, and nitrate+nitrite [we later added E.coli samples on these reference 
streams]. 
 
Protocols and Quality Assurance/Quality Control 
 
The program is guided by a Water Quality Monitoring Advisory Committee, chaired by 
Frank Burris, OSU Extension Watershed Management Program. This group provides 
technical expertise in water quality, with representatives from DEQ, Curry County Public 
Health, ODFW, City of Gold Beach, Port Orford Watershed Council, BLM, USFS, 
SWCD, and Watershed Council Coordinators. This is the QA/QC team that has reviewed 
the Standard Operating Procedures and Quality Assurance Project Plan (QAPP).  The 
QAPP has been submitted to DEQ for review.  Our objective is to meet DEQ’s Data 
Quality Level A requirements whenever feasible. The QAPP addresses issues such as 
acceptable limits of accuracy and precision, limits of detection, reagent shelf life, use of 
standard solutions, equipment calibration schedule, sample holding time and 
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preservation, and training requirements.  Precision values are obtained with duplicate 
samples and split samples with the DEQ ambient run.   Accuracy is addressed by using 
calibrated meters or standards.   We have a Memorandum of Agreement with The City 
of Gold Beach for use of their laboratory and equipment at the sewage treatment plant. 
Although the lab facility is not certified, the equipment at the facility is calibrated 
according to DEQ standards annually. The following table provides references used for 
protocols and equipment used for each parameter. More specific Standard Operating 
Procedures are documented in the Quality Assurance Project Plan (QAPP) available at 
the Watershed Council office.   
 
Parameter, units Equipment Protocol WQ 

Index 
Turbidity, field, NTU Hach 2100P Turbidimeter Oregon Plan WQ Monitoring 

Guidebook, chapter 11 
no 

Conductivity, 
umhos/cm; Salinity, 
ppt; and Water 
Temperature, 
degrees C 

Yellow Springs 
Instruments Model 30 

Oregon Plan WQ Monitoring 
Guidebook, chapter 9 

no 
 
 
yes 

Total Solids, mg/L Balance with resolution to 
0.0001 g. Oven 

Gravimetric 103-105 
degrees C, Std Methods 
2540 B 

yes 

Nitrate+Nitrite, mg/L Spectrophotometer Cadmium Reduction, Std 
Methods 4500-NO3- E. 

yes 

Total phosphate, 
mg/L 

Spectrophotometer DEQ Modified Ascorbic Acid 
Method w/ Persulfate 
Digestion 

yes 

E. coli, MPN of 
organisms/100 ml 

Colilert with Quanti-Tray Oregon Plan WQ Monitoring 
Guidebook, chapter 15 

yes 

 
Analysis and Reporting 
 
Prior to the storm season, flow gage plates will be installed at Euchre Creek, Hunter 
Creek and the Winchuck River, and rated by three flow measurements each.  Flows will 
be obtained from existing gages on Floras Creek, Elk River, and Chetco River.  
Correlating streamflows on gaged and ungaged watersheds will allow us to estimate % 
baseflow for comparisons of storm samples.  The water quality manager will also 
estimate storm flows on tributaries, and calculate relative sediment, nutrient and bacteria 
loads.  Sample results for each parameter from the reference watersheds will be tested 
for statistically significant differences between the sedimentary and metamorphic rock 
types 
 
The water quality manager will maintain data in the current spreadsheets, but will 
investigate the potential benefits of converting to a database for analysis.  Data will be 
submitted electronically to the DEQ LASAR database in the required format (note that 
last year’s field parameters were recently submitted for DEQ’s 2003 Request for Data).  
At the end of each field season (diurnal and storm), results will be compiled, analyzed 
and reviewed with the Water Quality Monitoring Advisory Committee. Annual 
presentations will inform interested groups about key results.  Data summaries will be 
provided as requested. The final report will be available on our website and distributed to 
all interested parties.  
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Temperature_Phase_I_Chetco

SITE_ID SITE_NAME Date Time Temp_C Comments
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 6/5/2002 16:55 20.3
9092 Chetco River: mainstem @Social Security hole 6/12/2002 15:25 19.8
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 6/26/2002 15:50 21.8
9092 Chetco River: mainstem @Social Security hole 6/26/2002 17:25 21.8
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 7/11/2002 13:19 23.5
9092 Chetco River: mainstem @Social Security hole 7/11/2002 14:27 22.6
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 7/18/2002 14:14 23.5
9092 Chetco River: mainstem @Social Security hole 7/18/2002 15:22 22.5
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 7/24/2002 15:13 23.0
9092 Chetco River: mainstem @Social Security hole 7/24/2002 16:45 21.5
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 7/31/2002 16:46 21.4
9092 Chetco River: mainstem @Social Security hole 7/31/2002 17:48 19.6
9092 Chetco River: mainstem @Social Security hole 8/7/2002 17:36 21.6 not able to sample upstream due to Biscuit Fire
9092 Chetco River: mainstem @Social Security hole 8/14/2002 17:13 19.4 not able to sample upstream due to Biscuit Fire
9092 Chetco River: mainstem @Social Security hole 8/21/2002 18:12 20.5 not able to sample upstream due to Biscuit Fire
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 8/27/2002 12:08 21.6
9092 Chetco River: mainstem @Social Security hole 8/27/2002 13:22 22.6
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9/4/2002 13:42 21.2
9092 Chetco River: mainstem @Social Security hole 9/4/2002 14:52 20.3
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9/10/2002 10:48 17.8
9092 Chetco River: mainstem @Social Security hole 9/10/2002 11:51 18.6
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 9/18/2002 16:37 20.4
9092 Chetco River: mainstem @Social Security hole 9/18/2002 18:20 21.4
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 10/2/2002 14:52 17.3
9092 Chetco River: mainstem @Social Security hole 10/2/2002 15:50 18.6
9042 Chetco R: mainstem at Low Water Br abv S Fk RM 18.6 10/15/2002 13:36 15.0
9092 Chetco River: mainstem @Social Security hole 10/15/2002 14:27 16.0
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 Stream Water Temperature and Streamflow  
South Coast/Lower Rogue Watershed Council Monitoring Program 

 
The South Coast and Lower Rogue Watershed Councils have monitored stream water temperature 
and streamflow in Curry County since 1995.  A goal of the monitoring program is to characterize the 
condition of summer rearing habitat for salmonids.  Each thermometer site has one of the following 
monitoring objectives for the year: baseline, long-term trend, temperature modeling, project 
effectiveness, or educational. Water temperatures may be used to assess where to focus efforts on 
restoring streamside vegetation to reduce exposure to the sun.  Sections of stream (known as stream 
reaches) can be prioritized for voluntary efforts to plant or manage vegetation to produce more 
shade.  Water temperature monitoring will also document the success of riparian vegetation efforts 
over time. 
 
Many streams in Curry County are warmer than state standards for rearing of anadromous salmonids 
(such as chinook, steelhead, coho, and cutthroat) and have been listed as “water quality-limited.”  
The 64° F standard applies to the average of the maximum temperatures for the warmest 7 
consecutive days (known as the “7-day max”).  The daily maximum temperature is determined from 
readings at half-hour intervals for each day during the monitoring period, usually mid-June through 
mid-September.  The difference between the coolest and warmest temperature during the warmest 7 
consecutive days is known as Δ T.   High Δ T values result from solar exposure, and may be used to 
indicate reaches where additional shade can best lower stream temperatures. 
 
Under the Clean Water Act, water quality management plans will be developed to lower 
temperatures to the standard over time, or to justify setting a new standard to be met.  Local 
temperature and flow data will help landowners and agencies establish realistic, watershed-specific 
targets for shade and water temperature. 
 
This report includes a chapter for each of the watersheds that have been monitored.  All available 
water temperature measurements are summarized, discussing temperature and flow relations 
between the mainstem and tributaries, daily fluctuations, and year-to-year trends.  In most cases, 7-
day max values are measured upstream on lands managed by the Siskiyou National Forest or Coos 
Bay BLM.  Oregon Department of Fish and Wildlife measurements are also listed.  We have 
summarized all sites with continuous recording temperature devices known to us, so please call the 
Water Quality Monitoring Program Manager at the Curry Soil and Water Conservation District 
(SWCD) if you know of other useful data (247-2755). 
 
Since 1995, the South Coast and Lower Rogue Watershed Councils have received funding from 
Oregon Watershed Enhancement Board and Department of Environmental Quality to support 
monitoring for the Oregon Salmon Plan.  We use standard methods for locating recording 
thermometers (thermographs), and accuracy checks as described in the Stream Temperature 
Protocol chapter of the Water Quality Monitoring Guide Book. A Quality Assurance Project Plan 
provides direction for procedures.  
 
We would like to acknowledge the contributions of the many landowners whose cooperation has 
made it possible to measure water temperatures throughout our watersheds.  Your willingness to 
provide access and your dedication to healthy riparian areas is appreciated by all those who care 
about watersheds and fish.   
 
Cindy Ricks Myers        June, 2003 
Water Quality Monitoring Program Manager 
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Chetco River 
 
Streamflow 
 
Miscellaneous flow measurements on the same day of the year may be compared to estimate contributions of each tributary to the total flow of the 
Chetco River.  
 
Location 2002 

Date 
Flow 
(cfs) 

2001 
Date 

Flow 
(cfs) 

2000 
Date 

Flow 
(cfs) 

1999 
Date 

Flow 
(cfs) 

1998 
Date 

Flow 
(cfs) 

Boulder Creek   Aug 8 7.9       
Chetco at Low Water 
Bridge (abv South Fk) 

Aug 2 91.8 Aug 3 93 Aug 3 100     

South Fork Chetco   Aug 3 18.6 Aug 3 20.8 July 26 19.6   
Chetco at USGS gage       July 16 157 July 23 144 
Chetco at USGS gage   July 23 125 July 28 143 July 26 135 Aug 3 112 
Chetco at USGS gage Aug 2 92 ** Aug 3 102 Aug  3 117 Aug 13 119 Aug 6 103 
Chetco at USGS gage Aug 14 80 ** Aug 20 84 Aug 16 94 Aug 27 84   
Emily Creek   Aug 3 3.7 Aug 3 5.2 July 26 5.0   
*Chetco abv North Fk July 11 137 July 23 134       
*Chetco abv North Fk Aug 2 96.8 Aug 3 111       
*Chetco abv North Fk Aug 14 82.8 Sept 10 74.0       
*North Fork @ gage   July 23 4.3   July 16 3.1   
*North Fork @ gage   Aug 3 3.7 Aug 3 2.3 Aug 13 3.9   
*North Fork @ gage   Aug 20 2.7 Aug 16 1.7 Aug 27 1.9   
North Fork  near mouth Aug 2 8.0 Aug 3 6.0 Aug 3 9.6     
*Chetco blw North Fk        July 16 160 July 23 156 
*Chetco blw North Fk Aug 14 91.1   Aug 3 130 Aug 13 130 Aug 3 112 
*Chetco blw North Fk   Sept 10 67.3 Aug 31 82.1 Aug 27 97.4   
*Jacks Creek    July 23 1.7 July 28 3.0 July 16 1.7 July 3 2.5 
*Jacks Creek    Aug 2 1.6 Aug 3 1.3 Aug 3 2.0 Aug 13 1.4 Aug 6 1.0 
*Jacks Creek  Aug 27 0.97 Aug 20 0.8 Aug 16 1.4 Aug 27 0.3   
*All flows from Oregon Water Resources Department are provisional pending final review. 
** flows from USGS gage are provisional pending final review 
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Where the Chetco enters private land above the South Fork, it contributes about three quarters of the 
total flow as measured by adding flows from South Fork, Emily, North Fork and Jacks Creek.  Based 
on 2000-2001 flow measurements, the South Fork contributes 15% of the total flow, the North Fork 
5-7%, Emily Creek 3-4%, and Jacks Creek 1-1.5%.  During early August, many tributaries to the 
Chetco have measurable surface flow, but go subsurface before entering the mainstem. These 
include North Fork, Emily, Jacks, Dry, Redwood, First, Second, Ferry, and Joe Hall Creeks.  Small 
streams that have been observed with surface flow include Elk, Wilson, and Big Redwood Creeks.  
 
Some of the North Fork flow goes subsurface as it joins the mainstem, and OWRD measurements in 
September 2001 indicate that the mainstem Chetco also loses surface flow between above and below 
the North Fork. Subsurface flow in this area is available for the City of Brookings water right. 
 
Low streamflow comparisons from year-to-year are available from the Chetco River gage (see 
Figure CH-8).  1999 had higher than normal flows, particularly after an early August storm. 
 
Streamflow measurements also allow us to compare water yield per square mile for several sites 
(table below).  Differences in yield are related either to differences in mean annual precipitation or 
to soils and runoff characteristics among the watersheds. 
 
Watershed Drainage 

Area 
(Acres) 

Streamflow, 
cubic feet per 
second 

Date(s) Yield, 
cfs/square mile 

Boulder Creek 13,972 7.9 8/8/01 0.36
Chetco at Low Br 132,366 93

100
8/3/00
8/3/01

0.45
0.48

South Fork Chetco 20,359 18.6
20.8

8/3/00
8/3/01

0.58
0.65

Chetco at gage 173,440 117
102

8/3/00
8/3/01

0.43
0.38

Emily Creek 7,986 5.2
3.8

8/3/00
8/3/01

0.42
0.30

Bosley Creek 3,280 0.6 8/9/00 0.12
Cassidy Creek 1,025 0.07 8/9/00 0.04
Upper North Fork 2,188 0.22 8/9/00 0.06
North Fork abv Bravo 11,830 4.3 8/9/00 0.23
Upper Bravo 1,325 0.12 8/9/00 0.06
Ransom Creek 1,660 0.24 8/14/00 0.09
Lower Bravo 7,482 1.8 8/9/00 0.16
Mayfield Creek 1,425 0.6 8/10/00 0.28
Jim Rey Creek 1,340 0.24 8/9/00 0.11
North Fork Chetco near 
mouth 

25,723 9.6
6.0

8/3/00
8/3/01

0.24
0.15

Jacks Creek 5,630 2.0
1.3

8/3/00
8/3/01

0.23
0.15

Chetco blw North Fork 225,226 130 8/3/00 0.37
  
 
 
 
Relations among Sites in the Watershed 
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The highest 7-day max water temperature in the watershed was recorded at 76.0° F by ODFW at 
Willow Bar (see map).  Because the mainstem of the Chetco River is warmer than optimum from the 
Kalmiopsis Wilderness to the mouth, cool water tributaries are extremely important for summer fish 
habitat.   Between the Wilderness and the Low Water Bridge (above South Fork) the Chetco 
mainstem warmed from 72.9 to 75.3 F° in 2000, despite the cooler flows of Boulder (65.6°), Eagle 
(65.9°) and Mislatnah (64.3°) Creeks (figure CH-1).   The same reach warmed 3.7 degrees in 1999 
(figure CH-4). Daily minimums within this reach are also consistently above the 64° F temperature 
standard for juvenile salmonids. 
 
During a volunteer monitoring event known as "Chetco Checkup" 2001, mainstem recorders were in 
place for nearly 24 hours from Low Water Bridge to above Jacks Creek (figure CH-7).  The first 
afternoon was sunny, and clouds moved in on the second day.  Downstream of the Low Water 
Bridge, the South Fork cooled temperatures Below Second Bridge, Above Emily, and Above Dry 
Creek.  Peak temperatures further downstream at Above Mill Creek and Above North Fork were 
higher than peaks at Low Water Bridge.  A lower peak at Above Jacks was observed along with the 
lowest minimum temperature at any site.  Although the reach above loses flow, return of subsurface 
flows from the North Fork could be influencing this site.  At Below Second Bridge, the normal 
evening cooling pattern slowed from about 10 PM to after midnight.  Warmer water might be 
flowing from the reach upstream where bedrock and boulders could transfer heat to the river.  
Delayed cooling at the site Above Dry Creek is not well understood.  The thermometer was located 
in the shade of a stump in water deeper than 12 inches (but less than 18"), and could have gained 
heat from warming of the substrate. 
 
During Chetco Checkup 2000, thermometers were placed to measure mainstem and tributary 
temperatures at 2:00 PM on August 3rd.   Table CH documents the temperatures and flows measured 
for that day.  The mainstem warmed from about 72 degrees leaving the Wilderness to nearly 75 
degrees above South Fork Chetco.  South Fork provided about 17% of the flow at the confluence, 
and cooled the mainstem by approximately two degrees.  The mainstem remained between 72 and 73 
degrees downstream to the North Fork confluence. 
 
Major tributaries are all cooler than the Chetco mainstem, but vary in their value as a thermal refuge 
(figure CH-5).  Where the South Fork flows into the mainstem, juvenile salmonids have been 
observed crowding into the narrow flow of cool water (Dillingham, oral communication).  Typical 
7-day max values above South Fork are 75-76 degrees F compared with the South Fork at 68-69 
degrees F.   
 
Handheld "min-max" thermometers were used in mainstem pools to detect any cooler water layers 
that might be providing thermal refuge for fish. It was not possible to determine whether the pools 
might be simply layered (stratified) or if colder seeping groundwater is accumulating where pools 
are not mixed by turbulent flow.  If groundwater is present, it may be deficient in dissolved oxygen 
and thus decrease the value of the cool pool as a thermal refuge.  Although cooler pools were 
detected in 2000 (Table CH), the handheld thermometers may have been indicating minimum values 
that represented air temperatures and evaporation while out of the river.  New digital thermometers 
were purchased for Chetco Checkup 2002.  Dissolved minerals indicating a possible groundwater 
source were high in one pool in the area downstream of Nook Creek where cool pools may have 
been detected in 2000.  Specific conductivity on the Chetco River measured 100 µS in early August, 
while the pool measured 156 µS.  Additional conductivity readings will be taken in 2002.   
 
During most summers, North Fork Chetco flows subsurface through a sediment fan deposit before 
reaching the mainstem.  In 1998, thermometers were located near the mouth (upstream of the 
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subsurface flow) and upstream of the new BLM flow gage (future site of continuous temperature 
readings).   The 7-day max warmed from 65.9 to 74.1° F between these sites (graph CH-2).  
Between the BLM flow gage and the mouth, 9 degrees of warming occurred in 1999, and 12 degrees 
in 2001.  Bravo Creek flows into this reach, and was warmer than the North Fork in 1995, but cooler 
in 2000.  Daily temperature fluctuations (ΔT) at the mouth of the North Fork range from 8.3 to 11.6 
degrees F (1998-2001). 
 
In 1995, a 7-day max of 75.7° F was recorded near the mouth of the North Fork Chetco (downstream 
from our site) with a ΔT of 12.6° F.  Less than a mile downstream from Bravo Creek (near Mayfield 
Creek), the mainstem heated to a 70.1° F 7-day max and 9.3° F ΔT.  Approximately 3 miles 
upstream of its mouth, Bravo Creek was measured as 72.2° F with a 11.7° F ΔT.  
 
On Jacks Creek, thermometers were placed upstream in a deep pool expected to be a thermal refuge 
for juveniles (Jim Welter, oral communication) and downstream of the fish trap in 1998.  The 7-day 
max warmed from 59.1 to 68.2° F (graph CH-3), with a 8.5° F ΔT at the downstream site.  Lower 
reaches of Jacks Creek flow subsurface during the summer.  Where the stream flows through areas 
exposed to the sun, it heats rapidly due to low volume of water.  In isolated pools where juveniles 
become trapped, groundwater emerges to cool some, whereas others only receive flow heated 
through the streambed surface.  For older data on Jacks Creek; 7-day max values in 1996 of 64.8° F 
above the fish trap, and in 1997 of 61.1° F above the old driving range, the extent of groundwater 
influence is unknown 
 
In 1999, volunteers helped to sample from the upper end of Salmon Run Golf Resort down to below 
the fish trap.  At the upstream-most site, the thermometer was exposed as the flow went subsurface.  
Isolated pools above the 3rd golf bridge heated, but below the 3rd golf bridge, cool groundwater 
emerged at a channel constriction (figure CH-6).  Hamilton Creek was cooler than Jacks Creek 
below Hamilton.  Warming from below Hamilton to the downstream golf bridge varied from 0-4 
degrees.  In the reach below the golf course, heating was likely greatest in the exposed ponded area 
above the fish trap, and the spillway passed only the warmer surface water downstream.  During 
Chetco Checkup 2000, we documented a 1.5 degree warming from below the golf course to below 
the fish trap, with 0.5 degree warmer water at the top of the ponded area compared to the bottom 
(Table CH). 
 
During Chetco Checkup 2001, the salt-water wedge (halocline) was located upstream of Joe Hall 
Creek, at the RV Park following at moderately high tide (5.7 ft).  Surface water temperatures cooled 
toward the estuary, from 70 degrees F above Jacks to 62 degrees F at the Hwy 101 bridge (2:45 PM). 
Also at the bridge, salt water at seven feet deep measured 56 degrees F. 
 
In summary, the potential thermal refuge areas include tributary flows, both surface and subsurface, 
groundwater exchange in the mainstem Chetco, and the estuary.  Watershed Council members 
suggested that snorkel or dive surveys could verify whether fish are using cool water refuge areas.  
ODFW also has fish counts and temperature data from seining in the Chetco estuary. 
 
Annual Trends - 7-Day Max Values  
The coolest year was 1999, due to an early August rainstorm that increased flows and decreased 
solar radiation during the normal maximum temperature period (Figure CH-8). 
 
1997 was the warmest year for South Fork and Emily Creek, but Chetco above Boulder was warmest 
in 1998 (no data for 1997).  2001 was the warmest year at Low Water Bridge (no data for 1997 and 
1998) and North Fork near mouth (no data for 1997). Sites on the lower mainstem (data only for 
1995 and 1996) were warmest in 1995. 
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Location 2002 2001 2000 1999 1998 1997 1996 1995 
Chetco abv Babyfoot  72.5 73.2
Chetco abv Boulder 72.7 71.9 72.9 70.9 73.9  73.3
Boulder Creek 65.1 64.8 65.6 64.6  65.6
Chetco abv Eagle  74.7  74.6
Eagle Creek at mouth  65.9  65.9
Chetco at Low Water 
Br. 

75.1 75.8 75.3 74.6  74.5

South Fork Chetco 68.0 68.9 68.6 68.1 68.4 69.3 68.5
Chetco @2nd Bridge   73.8 73.9
Emily Creek 66.2 62.4 65.9 60.5 67.0 68.1 67.2
Chetco @ Willow Bar   73.1 76.0
Chetco @ Soc Sec Bar   73.1 73.8
North Fork Chetco: 
Bosley Creek 

 62.9  62.3

North Fork Chetco at 
bridge (gage) abv gorge 

 62.9 tba  64.5

North Fork near mouth 70.4 74.8 72.1 71.3 
**

74.1  75.7*

Jacks Creek blw fish 
trap 

64.9 66.0 64.7 
*** 

65.4 68.2  

 
*     BLM site is downstream of the North Fork near mouth site used in 1998 and 1999. 
 **  Thermometer deployed on August 5th, likely missed earlier 7-day max 
*** Last temperature recorded on August 3rd, likely missed 7-day max 
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Piling Hole u/s of Jacks @Freeman RSocial Security
06/16/04 63.86 72.32 63.32 72.68
06/17/04 64.4 68.54 63.86 68.36 62.96 68
06/18/04 63.86 65.48 63.5 65.12 63.32 65.48
06/19/04 63.5 69.08 62.96 68 62.42 66.92
06/20/04 64.4 68.36 63.86 67.1 63.32 66.56
06/21/04 64.4 66.92 63.86 66.56 63.32 66.02
06/22/04 64.4 66.38 63.86 66.02 63.32 65.84
06/23/04 63.32 67.82 62.96 67.82 62.42 68
06/24/04 64.58 70.88 64.04 69.8 63.32 69.08
06/25/04 64.58 72.32 63.86 71.78 63.32 72.86
06/26/04 65.12 73.22 64.58 73.22 63.86 73.58
06/27/04 65.84 73.76 64.94 73.76 64.04 75.02
06/28/04 66.56 75.02 66.02 75.56 65.48 76.46
06/29/04 66.92 72.86 66.38 72.68 65.48 72.86
06/30/04 66.02 71.96 65.84 71.96 64.94 71.24
07/01/04 66.38 72.32 65.84 72.68 65.12 72.86
07/02/04 66.02 73.58 65.84 73.76 65.12 74.48
07/03/04 67.1 75.02 66.92 75.02 66.38 75.56
07/04/04 67.82 75.56 66.92 75.02 66.38 76.1
07/05/04 67.1 76.1 66.56 76.46 65.48 78.08
07/06/04 68.36 77.18 67.82 77.36 66.56 78.62
07/07/04 69.08 76.46 68.36 76.46 66.92 77.36
07/08/04 67.82 76.46 67.1 76.46 66.38 77.18
07/09/04 66.92 74.12 66.38 73.76 65.12 74.66
07/10/04 67.1 74.48 66.92 74.48 65.84 74.48
07/11/04 67.1 74.12 66.56 74.12 65.48 74.48
07/12/04 67.1 73.22 66.92 73.22 66.02 72.68
07/13/04 67.46 73.76 67.1 74.12 66.56 74.12
07/14/04 67.46 71.96 66.92 71.78 66.02 69.98
07/15/04 66.92 75.02 66.38 75.02 65.84 75.56
07/16/04 68 75.2 67.46 75.02 66.56 75.92
07/17/04 68 75.92 67.82 76.1 66.56 76.1
07/18/04 67.82 74.66 66.92 75.56 65.84 75.02
07/19/04 69.08 76.46 68.9 76.1 68.36 76.82
07/20/04 68.9 77.18 68 77.36 67.1 78.62
07/21/04 69.08 77.18 68.54 77.18 67.82 78.08
07/22/04 69.08 77.18 68.54 77.18 67.82 77.72
07/23/04 69.44 77.18 69.08 77.18 68 77.18
07/24/04 69.44 77.18 69.08 77.18 67.82 76.46
07/25/04 69.8 77.18 69.08 77.18 68 77.18
07/26/04 69.44 77.18 68.9 76.46 67.82 76.82
07/27/04 68.9 77.18 68 76.1 66.56 76.1
07/28/04 68.9 76.1 68 75.92 67.1 75.56
07/29/04 68.54 75.56 68 75.02 66.92 75.02
07/30/04 68.36 76.46 68 76.1 66.92 76.1
07/31/04 68.9 75.92 68.36 75.02 67.46 74.66
08/01/04 68.54 75.02 68 73.76 67.1 73.22
08/02/04 66.92 69.08 67.1 69.44 66.56 70.34
08/03/04 66.92 75.02 66.56 74.66 65.84 76.1
08/04/04 66.56 70.34 67.1 70.34 67.1 70.88
08/05/04 65.84 71.96 65.12 72.32 64.4 72.86
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South Coast and Lower Rogue Watershed Councils 
Water Quality Monitoring Program 

Phase I Study Plan 
 

Our Phase I water quality program has been funded by the Oregon Watershed Enhancement Board 
(OWEB), with supplemental funding from DEQ Non-point source 319 program, EPA, and US Forest Service.  
This Study Plan consists of excerpts from an OWEB Grant Application for a Curry County Watersheds 
Monitoring Program which also included Road Inventory and Project Effectiveness Monitoring Components. 
 
Background 
 
Presently in Curry County, most of the nine major watersheds are on the DEQ 303d list for being 
temperature limited, and it is widely believed that sedimentation is creating wide, unstable channels in six of 
those basins. The Oregon Coast ESU and the Southern OR/Northern California Coasts ESU Coho salmon 
stocks are listed as threatened under the Endangered Species Act, and the Klamath Mountain Province ESU 
Steelhead are listed as a candidate species. Curry County is also in the process of developing a Senate Bill 
1010 plan to address water quality issues on agriculture lands. The current monitoring program is playing a 
fundamental role in addressing these issues. In the past we have focused on the collection of water 
temperature data.  
 
In recent years, watershed council personnel and the local OSU watershed extension agent have received 
an increasing number of inquiries, reflecting concerns about water quality for swimming and drinking, as well 
as survival of aquatic species. Concerns have been expressed about agricultural practices, forestry 
practices, septic systems, and waste management practices on the quality of surface and well water.  
Agricultural water quality planning by a Local Advisory Committee (SB1010) is ongoing in Curry County amid 
concerns about lack of data.  The scope of the program being proposed reflects our philosophy that it will be 
easier to detect and address sources and potential sources of pollutants early, rather than to cleanup once 
the evidence is unmistakable. 
 
Water quality data are lacking or extremely limited for southern Oregon coastal streams (with the exception 
of water temperature and conductivity).   Existing water quality data have been recently examined as part of 
an ongoing Watershed Assessment for the South Coast Watershed Council.  Water quality data have been 
compiled from DEQ's LASAR database, STORET, and USGS data on Rogue River at Agness gage.   DEQ's 
Water Quality Index calculations for each parameter provide clues to critical sampling periods. Water quality 
parameters were also collected during the Regional Environmental Monitoring and Assessment Program 
(REMAP) in the Coast Range, 1994-95 and 1998-99.  During summer 2000, ODFW measured conductivity 
during their juvenile steelhead density surveys in headwater streams.  
 
DEQ’s ambient water quality monitoring network includes seven sites in Curry County, sampled once every 
two months (less frequently prior to mid-1998).   The Oregon Water Quality Index is a combined rating from 
ten parameters (2000 Oregon Water Quality Assessment, Section 305(b) Report), defined as excellent (90-
100), good (85-89), fair (80-84), poor (60-80), or very poor (10-60).  The number of samples available for the 
period of analysis (Water Year 1989-1998) is listed in the table below. DEQ’s Section 305(b) Report found 
that statistically significant trends could not be analyzed at these monitoring sites, due to a lack of samples. 
  

Site Location Summer 
Avg 

Fall-Winter-
Spring Avg 

Begin 
Year 

# of 
Samples 

Floras @ Hwy 101 87 64 1995 10
Sixes River @ Hwy 101 91 67 1982 21
Elk River @ Hwy 101 92 89 1992 20
Rogue R. @ Lobster Cr. Br. 89 83 1980 21
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Pistol R. @ Pistol R. Loop Road 75 81 1983 21
Chetco R. @ USGS Gage 92 78 1980 20
Winchuck R. upstream of Hwy 101 95 90 1982 21

 
These results pose a number of questions for residents of Curry County.  Why are averages for fall, winter 
and spring generally worse than for summer? Are other water quality problems associated with our elevated 
summer temperatures, such as low dissolved oxygen that is not reflected in the time of day being sampled? 
How much of the variation between streams is due to natural variability in sediment sources? Where are the 
major sources and what are the major causes of low water quality values? How do other parts of the 
watershed compare with these results, particularly the estuaries? How is water quality on Hunter Creek and 
Euchre Creek?   
 
Since 1995, the South Coast and Lower Rogue Watershed Councils have increased the number of summer 
water temperature sites to over 60/year.  In contrast, DO, nitrate, phosphate, turbidity, and salinity were only 
sampled for baseline data in two estuaries and for project effectiveness monitoring at one ponded wetland.  
This modest water quality program requires more attention to quality assurance/quality control issues and a 
wider network of sites to address emerging water quality concerns.  
 
Proposed Water Quality Sampling 
 
Our first objective is to describe the relative magnitude and source of pollution in each watershed. 

 What proportion of turbidity and total solids, are delivered from forested lands, agricultural lands, and 
rural/residential areas? 

 Are nitrates or phosphates (as measured by total phosphorus) entering downstream from forested 
lands, and if so, are sources associated with runoff (winter) or groundwater (summer)?   

 What levels of bacterial contamination occur during peak swimming periods and during fall storms?  
Do these levels warrant initiation of a more expensive E.coli testing program? 

 Although measured dissolved oxygen levels exceed standards during summer days, how much does 
DO decline during respiration, and what is the biochemical oxygen demand?   Is DO limiting in 
estuaries (critical rearing habitat for juvenile salmonids), and if so, when and where?  

 
Our second objective is to use this information to improve watershed education, outreach, and incentive 
programs.  Knowing the relative importance and sources of different pollutants will allow the watershed 
councils and OSU Extension to target their efforts in the future.  Different user groups and/or geographic 
areas could receive workshops, targeted mailings/brochures, incentives such as cost-share, grants, or tax 
credits, and awards.  For example, one reach of stream in a rural residential area might need vouchers for 
septic system maintenance.  Alternatively, if pollution levels are low (or originate from natural sources), 
landowners can use this information to defend against unnecessary regulation of land use practices. 
 
The proposed budget includes- sampling, testing, quality assurance, data analysis, interpretation, and 
presentation of results.  In the first year (Phase I) we propose baseline sampling at nine sites in addition to 
the ambient monitoring network, for a total of 16 sites on 9 watersheds as shown in the table below.  The 
proposed parameters and methods are discussed below.  
 

Watershed Number 
of Sites 

Likely Sample Locations 

Floras Creek 3 Ambient, Gage at county bridge & N/S confluence 
Sixes River 2 Ambient & Above South Fork 
Elk River 2 Ambient & Nat. Forest boundary (hatchery) 
Euchre Creek 1 County Road Bridge 
Rogue River 1 Ambient 
Hunter Creek 2 Above Estuary & High Bridge 
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Pistol River 1 Ambient  
Chetco River 2 Ambient &Low water ford near NF Boundary 
Winchuck River 2 Ambient & Nat. Forest boundary 

 
Surface water would be sampled and tested for most parameters every two weeks between November and 
June, and each week between July and October.  Our sampling will be coordinated with the DEQ ambient 
runs, to obtain split samples for quality assurance checks every two months. 
Protocols and Quality Assurance/Quality Control 
 
Parameters to be sampled are listed below with proposed equipment, methods, and protocols.  For 
parameters covered by the Oregon Plan Water Quality Monitoring Guidebook, these protocols will be 
included in the Quality Assurance Project Plan (QAPP).  Water Quality Index parameters are included in our 
proposed list. Turbidity and specific conductance are included because they are commonly and easily 
measured values.  
 

Parameter, units Equipment Protocol WQ 
Index 

Water Temperature, 
degrees C or F 

Vemco or Optic Stowaway, 
and NIST traceable  

Existing QAPP, uses OR Plan 
WQ Monitoring Guidebook 

yes 

Dissolved Oxygen, 
mg/L, % saturation 

Hach Digital Titrator 
Oxygen Test Kit OX-DT 
and YSI DO meter 

Oregon Plan WQ Monitoring 
Guidebook, Azide Modification of 
Winkler Titration, 300 ml 

yes 

Biochemical Oxygen 
Demand –5 day 

Same as above Undiluted, Std Methods (EPA 
approved) and as above 

yes 

pH Meter w/ Auto Temperature 
Compensation,  Orion Ross 
electrode model 81-02 

Oregon Plan WQ Monitoring 
Guidebook 

yes 

Turbidity, field, NTU Hach 2100P Turbidimeter Oregon Plan WQ Monitoring 
Guidebook 

no 

Total Solids, mg/L  Gravimetric 103-105 degrees C, 
Std Methods 2540 B 

yes 

Specific Conductance, 
field (umhos/cm) 

Yellow Springs Instruments 
Model 30 

Oregon Plan WQ Monitoring 
Guidebook 

no 

Nitrate+Nitrite, mg/L Spectrophotometer Cadmium Reduction, Std 
Methods 4500-NO3- E. 

yes 

Total phosphate, mg/L Spectrophotometer DEQ Modified Ascorbic Acid 
Method w/ Persulfate Digestion 

yes 

Fecal Coliform, 
cfu/100 ml 

M-FC medium with 
incubation 

Fecal Coliform Membrane Filter 
Procedure, Std Methods 9222 D 

yes 

 
Our Quality Assurance Project Plan (QAPP) has been completed and reviewed by DEQ for temperature.  
The QA/QC team would complete the QAPP for the other water quality parameters prior to beginning 
sampling in fall 2001.  Our objective would be to meet DEQ’s Data Quality Level A requirements whenever 
feasible.  The City of Gold Beach, OSU Extension, and the South Coast/Lower Rogue watershed councils 
are in the process of writing a Memorandum of Agreement to use the City laboratory at the sewage treatment 
plant.  Although the lab facility is not certified, the equipment at the facility is calibrated according to DEQ 
standards annually.  Typical issues to be addressed in the QAPP include: precision, limits of detection, 
reagent shelf life, use of standard solutions, equipment calibration schedule, sample holding time and 
preservation. Water Quality data will be interpreted by the team identified in the QAPP, including OSU 
Extension Agent, Frank Burris, and DEQ Nonpoint Source Manager, Pam Blake.  
 
Analysis and Reporting 
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Existing data on physical parameters in the watersheds will be used to improve interpretation of the water 
quality results.  Water quality will be evaluated in the context of streamflow, climate data, geographic 
location, riparian shade, channel morphology, mapped sediment sources, and soil texture and chemistry 
from NRCS. 
 
The water quality analyst will manage and maintain data on spreadsheets and graphics.  Data will be 
submitted electronically in DEQ format to the Volunteer Monitoring Coordinator.  Results will be compiled and 
interpreted annually, with a paper copy report provided to all interested parties.  Distribution will include 
stakeholders on the list who have received water temperature monitoring reports in the past.  High quality 
data will be prepared for presentation and/or publication in appropriate forums. The Rogue Basin Restoration 
Technical Team and Rogue Basin Coordinating Council are currently discussing ways to fund a website to 
store monitoring data. 
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4. Are there additional partners (agencies, landowners, volunteers)? What will they do? 
Agencies involved in the Monitoring Program include the US Forest Service (USFS), OR Dept. of Fish and Wildlife 
(ODFW), OR Department of Water Resources (ODWR), OR Dept. of Agriculture (ODA), and OR Department of 
Environmental Quality (DEQ). Currently we are maintaining an MOU with the USFS that enables information, 
equipment, and technical knowledge to pass back and forth. The local ODFW office has consistently provided us with 
information and technical assistance regarding local fisheries. We collaborate with ODWR during the summer months 
to measure stream flow. These measurements are of significant value to the water quality component. Currently, ODA 
has incorporated our temperature data into their Senate Bill 1010 process.  DEQ’s Volunteer Coordinator will play a 
major role in the formation and review of the Quality Assurance Project Plan (QAPP) governing the Water Quality 
component, and contribute technical assistance over the life of the grant. DEQ is also contributing funds to our water 
temperature monitoring in the summer of 2001 to bridge the gap between the existing and proposed grants.  
 
Volunteers have performed a number of monitoring roles in the past. They have been involved in synoptic temperature 
monitoring and water quality sampling. We anticipate volunteer contributions to continue into the new program.  
 
5. a) Is the proposal part of an existing plan for the watershed? YES 
Under this proposal our Monitoring Program will address temperature and sediment concerns set forth by DEQ’s 
TMDL process, support Senate Bill 1010 plans, and continue to fill data gaps identified by the South Coast/Lower 
Rogue Watershed Assessment revision. Under the Water Quality component we will maintain our network of water 
temperature trend sites. This data provides a benchmark by which to measure the status of temperature-listed streams. In 
addition, we will begin to collect baseline data on other parameters that could prove valuable to future 303(d) listing 
decisions.  
 
b) How does this proposal relate to workforce and economic development plans in the local community? 
The Monitoring Program directly benefits local employment by hiring people from within the county to occupy 
technical positions. In the past these people have spanned a broad occupational background including commercial 
fisherman, college students, teachers, ranchers, and homemakers. These positions often involve “on-the-job” training of 
watershed restoration skills, which contributes to the building of a skilled workforce in the community.  In addition, the 
Monitoring Program plays an integral role in the conservation and recovery of salmonids in the area, which ultimately 
benefits the long-term economic stability of the fishing community. 
 
6. If the project is not primarily for education and/or public awareness, how will you promote public awareness 
about watershed enhancement and the efforts being undertaken locally? 
The Monitoring Program will promote public awareness in a number of ways. During field visits and surveys 
Monitoring personnel are often in contact with landowners. Each of these contacts provides an interface through which 
information and ideas flow from the Monitoring Program to the public, and vice versa. Data collected through the 
Monitoring Program are presented at watershed council meetings, Curry Soil and Water Conservation District meetings, 
SB1010 Local Advisory Committee meetings, and through the local restoration newsletter entitled Curry Currents. 
Volunteer opportunities exist where members of the community have the opportunity to learn monitoring techniques 
and watershed science principles firsthand. In addition, the Monitoring Program houses equipment and reference 
materials which are available to students county-wide for use in their science projects. 
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From: Monty_Knudsen@fws.gov
To: Evans, Lawrence C NWP
Cc: cathy.tortorici@noaa.gov; jay.charland@state.or.us; Jon.P.Germond@state.or.us; Linton, Judy L NWP;

kevin.moynahan@state.or.us; kim.kratz@noaa.gov; Puent.sally@deq.state.or.us; rich@ocapa.net;
szerlog.michael@epamail.gov; Paul_Henson%FWS@fws.gov

Subject: Re: Proposed "Charter" for the Strategic Gravel Initiative
Date: Thursday, July 24, 2008 3:55:59 PM

Larry,  we have reviewed the post Exec. meeting version (July 10) of the
Charter and are fine with it.  We don't have any further edits to offer.
I look forward to seeing the final version soon.

By-the-way, Judy's note indicates that the next Exec. meeting is scheduled
for  August 20 but Kevin's note says August 21.  FYI,  I have put August 21
down as the date so if it really is the 20th please let me know.

Monty Knudsen, Assistant Project Leader
Oregon Fish & Wildlife Office
2600 S.E. 98th Avenue
Portland, OR 97266-1398
503.231.6179
Website: http://www.fws.gov/oregonfwo/

                                                                          
             "Evans, Lawrence                                             
             C NWP"                                                       
             <Lawrence.C.Evans                                          To
             @usace.army.mil>          <Monty_Knudsen@fws.gov>,           
                                       <kim.kratz@noaa.gov>,              
             07/23/2008 01:21          <cathy.tortorici@noaa.gov>,        
             PM                        <szerlog.michael@epamail.gov>,     
                                       <kevin.moynahan@state.or.us>,      
                                       <Puent.sally@deq.state.or.us>,     
                                       <Jon.P.Germond@state.or.us>,       
                                       <jay.charland@state.or.us>,        
                                       <rich@ocapa.net>                   
                                                                        cc
                                       "Linton, Judy L NWP"               
                                       <Judy.L.Linton@usace.army.mil>     
                                                                   Subject
                                       Proposed "Charter" for the         
                                       Strategic Gravle Initiative        
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          
                                                                          

Team –

At our last Executive meeting we had discussed the proposed “Charter” for
our gravel initiative and we agreed to provide one last opportunity for
review before signing the instrument at our next meeting, August 21.  To
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date the Corps has received input from Jay Charland at DLCD and Judy
incorporated Jay’s interests into the document.  I look forward to your
representation at the next meeting and your agency signature on the
instrument as we move forward with our studies on the Chetco and Umpqua
River Systems.  If you have any last comment, please send them immediately
to Judy.

Thank you again for your support

Larry
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From: Linton, Judy L NWP
To: "Chris Lidstone"
Cc: Joy Smith; Rich Angstrom; Bill Yocum; Evans, Lawrence C NWP; "MOYNAHAN Kevin"; "Lori Warner-Dickason";

Linton, Judy L NWP
Subject: RE: Tech Team meeting - July 15 (ORUSG101)
Date: Thursday, July 24, 2008 9:42:41 AM

Chris:  sorry for not replying to your message sooner.  I have been meaning to call you (left a message
yesterday) to allow a better discussion.  I understand you are traveling so wanted to get a response
out.

1.  Chuck Wheeler indicated NMFS would not be supportive of a Phase 1 or 2 evaluation of the S.
Umpqua that does not also include the estuary.  They believe we need to evaluate how work (gravel
mining) on the S. Umpqua affects the estuary.  Unfortunately, the estimate we received from USGS (and
subsequent dollars from COE Headquarters) was for a detailed evaluation of the S. Umpqua only.  In an
effort to come to some resolution, the idea of adding a "reconnaissance" level Phase 1 evaluation of the
mainstem Umpqua (mile 110 to the mouth) and the N. Umpqua was discussed.  The reconnaissance
Phase 1 differs from the normal Phase 1 approach in that the level of effort to track down existing
information is not as intense (i.e. find out what you can but don't spend much time).  Hopefully this can
provide the necessary link between the S. Umpqua and the estuary that NMFS believes important. 
USGS has indicated they will not require additional funds to add this recon effort.

Phase 2 is a different matter.  Again, USGS provided cost and schedule for conducting a sediment
transport study of the S. Umpqua only.  As you indicate, budgets are limited...if it is concluded that a
Phase 2 of the estuary (or other another portion of the Umpqua) is required, it will be the responsibility
of the Technical Team to provide that recommendation to the Executive Team with rationale and cost
estimate.  The Executive Team will then be responsible for accepting (or not) the recommendation and
developing a strategy for obtaining the necessary funds.

2.  The question was raised about the need to conduct a Phase 2 evaluation if the Phase 1 evaluation
showed the system to be degrading.  The Charter that will be signed by the Executive Team at their
next meeting states in part-

"It is understood that evaluation of the Phase 1 and Phase 2 studies and all other relevant information
will be used to determine final permitting decisions for gravel mining in the Chetco River system.  The
Technical Team will develop a document for presentation to the Executive Team summarizing their
analyses and any recommendations regarding project permitting.  The Corps and DSL will use this
document as part of their respective agency decision making related to consideration of any future
request for commercial gravel mining in the Chetco River."

This process also applies to the other watersheds we study.  I don't know if it would be possible for the
Technical Team to make a recommendation regarding project permitting based solely on the results of a
Phase 1 evaluation.  It seems the results of a Phase 2 analysis would strengthen any recommendation
for or against further mining of a watershed.  At this point the Corps has the funds to conduct a Phase
2 analysis of the S. Umpqua and will be providing those funds to USGS.  USGS will work closely with the
Technical Team to shape both the Phase 1 and 2 evaluations.

3.  I don't recall this statement being made, but I could have missed that portion of the conversation.  I
do know Joy Smith has been working closely with Teena Monical, Permit Chief of our Eugene Office, to
see if it is possible for some level of mining to occur either during the 2008 or 2009 season.

I hope this helps.  Perhaps we can take a few minutes at the next tech team meeting to make sure all
members are on the same page regarding the direction we are headed with evaluations on the
Umpqua.

Judy

-----Original Message-----
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From: Chris Lidstone [mailto:CDL@lidstone.com]
Sent: Friday, July 18, 2008 3:18 PM
To: Linton, Judy L NWP
Cc: Joy Smith; Rich Angstrom; Bill Yocum
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

Judy:

As you were aware, I was in and out of the meeting on Tuesday. We were
in pre-op and my wife's surgery kept getting delayed. Unfortunately in
my effort to participate in the conference call and juggle the surgery,
I lost most of the meeting and only picked up bits and pieces. I
understand that certain things did occur, which I would not have
supported had I been in full participation. I would like to confirm
several items and if necessary redirect the discussion, if my
understanding of what occurred is correct.

1. Did the Tech Team agree that a Phase I analysis of the South Fork of
the Umpqua must also look at the estuary? I disagree with this approach
since (a) there is 110+/- river miles distance to the estuary. This is a
completely different situation from the Chetco and a significantly
different size watershed.  In a perfect world we (the Tech Team) would
study the entire watershed-for every watershed. However budgets are
limited and science does not necessarily support a dilution of our
technical resources. It is my opinion that we need to concentrate our
resources on the issues at hand as defined by the Executive Team. (b)
furthermore, the Corps is actively dredging in Winchester Bay and I
think that dredging activity will complicate the analysis of estuary
response and certainly would obscure an analysis of the relationship
between the "condition of the estuary" and material removal 110+ miles
upstream.

2.      Did the Tech Team make a recommendation that "if it is
determined, from Phase I that if either the estuary or the South Fork is
in a degrading condition, then the Phase II analysis will not be needed
and no permits will be issued?  Again I question the technical basis for
this recommendation, since the only thing that will answer the question
of sediment continuity (connectivity) between the seven (7) +/- gravel
bar permits from RM 112 to RM 165 and the estuary is a sediment
transport study.  This study is an integral part of Phase 2. I don't
think there should be an either/or and certainly, I don't think the Tech
Team should make any permitting decisions solely based on a Phase 1
study.  Unique circumstances could be considered, but at this stage I
don't know what those circumstances might be.

3. Finally I understand that someone may have noted that that "no permit
applications have been submitted for the Umpqua River and that this
failure to submit a new permit application (which I can't even guarantee
is true)
reinforces the lack of need for the Phase II study." If this was said it
is a smoke screen and reflects either ignorance or bias on the part of
the individual who made this statement.  This statement needs to be
corrected amongst the entire Tech team in whatever fashion you think is
appropriate. 

The facts are and all of the agency personnel should be aware that (a)
the South Umpqua permits were denied in Fall, 2006; (b) the permit
denials were appealed in November 2006. (c) the Omaha District of the
Corps agreed with several aspects of the appeal and remanded it back to
the Portland District (effectively the Eugene Field office) in August
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2007; (d) there was a concerted effort to resubmit and receive approval
for the 2007 field (in-water work window) season by the operators and
the effort was derailed by the DEQ 401 certification process that failed
to take place in August and September, 2007; (e) several of the
companies involved in that appeal have continued to work with the
agencies with respect to the 2008 and likely the 2009 field season. This
effort has included meetings, investments into surveys etc.  In
conclusion it is a patently false statement for anyone to say that there
is no interest from the operators  on gravel removal from the South
Umpqua. I cannot conceive what prompted this statement and can not agree
with the conclusion. Given the amount of time, money and resources
expended by industry on these economically important resources, I am
disappointed with the individual who made this statement.

Please clarify what transpired and let me know what needs to be done to
correct this misinformation.

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell
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From: Kleibacker, Megan
To: RMacArthur@nhc-sac.com; Jeff Johnson; dkuper@cybcon.com; Rich Angstrom; blake.pam@deq.state.or.us;

burr.rachel@deq.state.or.us; Dennis Halligan; fish@nrmcorp.com; ron_rathburn@pbsenv.com; Klingeman, Peter
C.; Matt Kondolf; Michael Church; Anne.Mullan@noaa.gov; Brian.Cluer@NOAA.GOV; Linton, Judy L NWP;
Janine_M_Castro@fws.gov; MOYNAHAN Kevin; Evans, Lawrence C NWP; Patty Snow; bestr@ashland.or.us;
John Bragg; Cyril.Alex@deq.state.or.us; Lori.Warner-Dickason@state.or.us; joy@umpquasand.com;
byocum@hughes.net; mike.flewelling@kniferiver.com; tedf@hughes.net; WALTZ David; Chuck Wheeler; Robert
C Anderson

Cc: Giannico, Guillermo; Burris, Frank; Jim Waldvogel
Subject: RSVP Needed- Gravel Round Table Aug 6
Date: Friday, July 25, 2008 10:29:15 AM
Attachments: Campus Map.pdf

June 5 gravel notes FINAL.doc

Gravel Group,

Please RSVP if you plan on attending the Aug 6 gravel extraction round table by Friday, August 1.  

See the attached PDF for an OSU campus map of our meeting location and parking options.   We will be
meeting at the Kelley Engineering Center (KEC on map), seminar room 1007.  Parking in students lots
(green on map) is free.  To park in a staff/faculty lot (red) you’ll need to buy a $5 pass from one of the
pay-to-park kiosks on campus (stars).  Free parking can also be found off campus, north of Monroe
Ave.   If you need special assistance with parking or are unable to view the attached map please contact
me.

The meeting will begin at 9:00 AM and conclude by 4:00 PM.  There was no support available for a
catered lunch; therefore we will be brown bagging it.  For those of you that would prefer to buy your
lunch, there is a coffee shop in the building that has made-to-order salads, wraps and sandwiches and
daily soup specials.   I eat here often and the food is good.  I spoke with the shop owner and we’ve
worked out an easy way for us to place our orders during the first break and then pick up the food
during lunch.  Those choosing this option will need to pay individually; they accept cash and credit/debit
cards.   

I look forward to working with you all again. I hope you’re able to join us for the follow-up to our first
great discussion (notes from previous meeting attached.)  The meeting agenda will be out soon, thanks
for your patience.

Megan

If you know of someone interested in this meeting who is not on the email list please feel free to
forward to them.  Thanks.

Megan Kleibacker

Watershed Education Program Associate

3/7/2011 Public Notice - Additional Team Documents 000729




Parking Information
Transit and Parking Services
541.737.2583 | Fax 541.737.4242
Monday — Friday 7:30 am – 4:30 pm
transitandparkingservices@oregonstate.edu
http://oregonstate.edu/facilities/transit_pkg/index_pkg.html


Effective September 2007
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Adams Hall (Adam) D8 Hinsdale Wave Research Lab (HWRL) C2


Adams Annex (Pride Center) (AdAn) D8 Housing Servces (HSvc) D3


Aero Engineering Lab (AEL) E4 Hovland Hall (Hov) B5


Agricultural & Life Sciences (ALS) B5 Information Booth (Info) C9


Apiary Group (Ap) E3 Kelley Engineering Center (KEC) B6


Apperson Hall (App) B8 Kerr Administration Building (KAd) C8


Arnold Cafeteria (Arnd) E7 Kidder Hall (Kidd) B7


Asian & Pacific Islander Cultural Ctr. (ACC) A6 Lab Animal Resource Center (LAR) D4


Avery Lodge (AvLg) C10 Langton Hall (Lang) C6


Azalea House (AzHs) C9 LaSells Stewart Center (LSC) E6


Ballard Extension Hall (BalE) B6 Magruder Hall (Magr) D4


Batcheller Hall (Bat) B8 McAlexander Fieldhouse (McAF) C7


Bates Hall (Bate) B6 McNary Dining Center (McDn) C9


Benton Annex (Women’s Center) (BnAn) B8 McNary Hall (McNy) C9


Benton Hall (Bent) B8 Memorial Union (MU) C6


Bexell Hall (Bexl) B7 Merrit Truax Indoor Practice Facility (IndP) D4


Bloss Hall (Blss) E7 Merryfield Hall (Mfd) B8


Bookstore (MuBs) C6 Milam Hall (Mlm) B6


Burt Hall (Burt) A6 Milne Computer Lab (MCC) B8


Buxton Hall (Buxt) C5 Moreland Hall (More) C6


Callahan Hall (Cal) C8 Nash Hall (Nash) B5


Cascade Hall (Casc) D7 Native American Longhouse (NALh) C6


Cauthorn Hall (Cau) C5 Naval ROTC Armory (Navy) D7


Cesar Chavez Cultural Center (CeCh) E6 Oak Creek Building (OCB) F4


CH2M Hill Alumni Center (CHAC) E6 Ocean Administration Building (OAB) A6


Child Care Center (CCC) D9 Oceanography Staging Building (OcSB) E4


Clark Laboratory (ClkL) B3 Orchard Court Complex (OrcC) A3


GEM (GEM) A8 Owen Hall (Owen) B8


Lonnie B. Harris Black Cultural Ctr. (BlkC) A6 Oxford House (OxHs) C10


Cordley Hall (Cord) B5 Peavy Hall (Pvy) C4


Covell Hall (Covl) B8 Pharmacy Building (Phar) C8


Crop Science Building (CrpS) B4 Plageman Student Health (PSHC) B7


Dawes House (DGeo) A6 Poling Hall (Pol) C5


Dearborn Hall (Dear) B7 Property Services (PrSB) D8


Dixon Lodge (DxLg) C9 Public Safety Office (Casc) D7


Dixon Recreation Center (DxRC) C6 Radiation Center (RC) C3


Dryden Hall (Dryd) C4 Reed Lodge (RdLg) C4


East Greenhouse (EGrn) B5 Reser Stadium E5


Education Hall (Educ) C8 Richardson Hall (Rich) C4


EPA Water Quality Research Lab (ERL) B2 Rogers Hall (Rog) B7


Facilities Services Shop (FSSh) D8 Sackett Hall (Sack) C5


Facilities Services Stores (FSSt) D8 Seed Lab (SL) B3


Fairbanks Hall (Fair) C6 Shepard Hall (Shep) B7


Farm Services (FmSv) B1 Snell Hall (Snel) C7


Finley Hall (Finl) D7 Strand Ag Hall (StAg) B7


Forest Entomology Lab (WGrn) B3 Transit & Parking Services (Adam) D8


Forest Science Lab (FSL) C3 Transportation Services (MoPl) B4


Foundation Building (Fund) F2 Valley Football Center (VFbC) E5


Gilbert Hall (Gilb) B7 Valley Library (VLib) C7


Gilbert Hall Addition (GbAd) B7 Vet Research Lab (VRL) D4


Gilkey Hall (Gilk) B7 Waldo Hall (Wald) C7


Gill Coliseum (Gill) D6 Weatherford Hall (Wfd) C6


Gilfillian Auditorium (at Wilkinson) (Wlkn) A6 Weniger Hall (Wngr) B7


Gilmore Annex (GmAn) B6 West Dining Hall (WsDn) C5


Gilmore Hall (Gilm) B6 West International House (WIH) C4


Gladys Valley Gymnastics (GVGC) C8 West Greenhouse (WGrn) B3


Gleeson Hall (Glsn) B7 Wiegand Hall (Wgnd) B4


Graf Hall (Graf) B8 Wilkinson Hall (Wlkn) A6


Halsell Hall (Hal) D7 Wilson Hall (Wil) C9


Hawley Hall (Haw) C5 Withycombe Hall (With) B5


Heckart Lodge (HkLg) C5 Women’s Building (WB) B6


Hilton Garden Inn (HGI) F6
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Reducing In-stream Gravel Extraction and Fish Habitat Conflicts: 


Can Adaptive Management Help?


Date: June 5, 2008


Location: The Depot, 700 SW Washington Avenue, Corvallis, OR


Organized and facilitated by:  


· Guillermo Giannico and Frank Burris (Oregon Sea Grant Extension and Dept. Fisheries and Wildlife, Oregon State University)


· Megan Kleibacker (Oregon Sea Grant Extension) 


· Jim Waldvogel (Oregon Sea Grant Extension, UC Extension Del Norte County)


Meeting Notes:


8:30 am – Welcome and introductions


A full list of meeting participants and their contact information is located in a separate document; please contact Megan Kleibacker megan.kleibacker@oregonstate.edu for a list of the meeting participants.

8:45 am – Round-table goals and rules of engagement


Guillermo Giannico gave a summation of the background and intentions of the round table, which was spurred out of the symposium in Charleston held in April of 2006.  This round table discussion was not set up for presentations, but in a nutshell to explore where we are and where we want to go as professionals with different stakes in in-stream gravel extraction.


The group agreed to basic meeting rules of engagement: Converse one at a time, briefly and to the point.  

9:00 am – Review of issues, potential research questions and data gaps associated with river gravel extraction and fish habitat

Guillermo Giannico facilitated a brainstorming exercise, asking meeting participants to name potential research questions and data gaps associated with in-stream gravel extraction and fish habitat.  Frank Burris and Jim Waldvogel captured the ideas on large flip charts and categorized them according to emerging themes including; physical, biological, economics, and socio-economic.  The group spent roughly one hour generating ideas.  To help the group focus their afternoon discussions on the topics most relevant and important to those in attendance, participants were given four stickers and were asked to ‘vote’ for their topics of choice with their stickers, regardless of which category or theme it fell under.  The lists below show all of the brainstormed ideas; the votes each topic received are in parenthesis.

Physical:

· Bed elevation and degradation


· (3) Channel and bank stability


· Supply and Demand, projections into the future of consumption and supply



- Geographic differences across the state


· (4) Sediment Budget: (Headwaters to estuary) laterally too, across the river


· Climate change and the corresponding changing discharge rate


· (1) Identify the data to collect


· (5)  Site specifics extraction planning and designs


· (2) Scale of disturbance (Site reach, river, region, etc.)

· (3) Scale of study


· (1) Restoration and habitat enhancement


· (3) Water quality issues


Biological:

· (3) Balance between demand for the goods (gravel) and the protection of resources (gravel, habitat, $$, recreation)


· Changes in habitat complexity


· Fish access- stranding


· Spawning conditions


· (4) Life cycle interactions


· Identify cumulative and alternate effects


· Impacts on the food web (macros, etc.)


· Restoration opportunities 


Economic:

· (1) Supply and demand, future population growth


· Protecting recreation


· (1) Permitting/regulation process (standards and the permits themselves)


· ( 4) Economic stability/ Long-term business (community) viability


Socio-economic:

· (1) Aesthetics of gravel extraction


· Public education (large stigma on the term “in-stream gravel extraction”)


10:05 am – Review of issues, potential research questions and data gaps associated with river gravel extraction and fish habitat (CONTINUED)

During the break the facilitators tabulated the votes and whittled down the long list of research ideas to a shorter, more focused list.   The votes received for each research need are recorded in parenthesis.

Research Needs:


(6) Site specific extraction planning and design


(4) Fish life cycle and interactions (not exclusive to salmonids)


(4) Sediment budget (entire river)

(4) Stability/viability of industry and community


(3) Fisheries Resource protection


(3) Channel stability

(3) Scale of study


(3) Water Quality


Frank asked the technical team members to give the round table group on overview of their purpose and past/current actions.


Tech Team Overview; information provided by Judy Linton and Patty Snow:

“It is the role of the Tech Team to scope, collect, review and analyze data and other information to present recommendations in a coordinated fashion to the Exec Team. The Tech Team will provide scientific and technical input to the COE/DSL to develop the anticipated RGP/GP and inform the agency decision-making on these permits. The Tech Team will provide support for the Chetco study and provide direction for future data collection for the RGP/GP. The Tech Team will work with USGS in identifying and synthesizing any data gaps required to be addressed below head of tide on the Chetco to inform RGP/GP permitting decisions. The Tech Team will review the USGS SOW and create a list of information needs and a process for obtaining the information for use in developing the RGP/GP for the other river systems.  The Tech Team, in conjunction with the USGS, will start to develop a detailed list of the desired data collection related to the other river systems.”

Tech Team’s First Project:

PHASE 1:  Chetco first river system the tech team is tackling.  Phase I for the Chetco is complete. The Phase I analysis to determine if the system is degrading, grading or in equilibrium determined that the system as a whole is in equilibrium.  


PHASE 2: LIDAR surveys through DOGAMI will be available for the area in the near future.  Focus right now is looking at the sediment budget.  They have asked other research questions; and are open to other biological studies. The USGS has provided a proposed Statement of Work to determine the sediment budget. The work should proceed in July.   They are also working on offering recommendations for gravel removal; including obtaining a regional general permit, which would be the first in OR.

Q: Dennis Halligan- Are you doing any bedload sampling?


A: Linton: Yes, she believes there will be some data gathering as stated in the latest proposal, but it will be very limited because of the flashiness of the system. 


Joy Smith and Patty Snow both had copies of the proposal available, they handed them to interested round-table members for further review.


Q: Desiree Tullos- What type of information can this group (round table) provide you to help clarify the information needs that the tech team may identify?


A: Linton- A lot of that will depend on that particular system, and channel stability.


Frank Burris: The tech team process and the round-table process seem parallel, there are lots of opportunities for cross-pollination.  

Q:  Does anyone have and ideas of how we can do that?


A: Joy Smith-  We could do a data review on the information and data that is already available.  We sometimes get too anxious to go out and collect new information, there is already some good pools of data out there, dating back to the 1930s.  Looking at existing data is part of the tech team’s role.  


Q: Frank Burris- Is anyone aware of annotated bibliographies on gravel extraction?


Peter Klingeman was aware of a few.

Dennis Halligan: (referring to the USGS proposal) A lot of this seems to be sediment height and bar length, but doesn’t really get at how much sediment the watershed is producing.  How big are the natural and anthropogenic inputs? How much is bed load, how much is wash load?  What is the watershed actually producing, and not just what is being deposited on the banks?


Ted Freeman: We’re just now beginning to see the pulse generated from the Biscuit Fire (2002). It can take years and years to see the outputs of major events, which makes it quite hard to estimate.  Natural and artificial dams in the system are another large factor.


10:25 am - Agency and local government concerns and proposed solutions regarding the issues identified above.


Q: Frank Burris- We’ve already talked about a few, but what other agency and landowner concerns need to be addressed?


A: Judy Linton: Alternatives to mining in the channel.

Kevin Moynahan: There are 50 permits across the state that represent about 8% of the total aggregate supply that is produced.  The operators work closely with state and federal agencies (ODFW, US ACE, etc.). Operators have had to accept permits that require a decreased level of extraction over the next two years.  During that reduced time, DSL was hoping to look at impacts on watersheds, a more holistic approach.  It’s been a slow process, the Chetco is the first system where they’re taking a look at the sediment budget.  They’re trying to determine what the acceptable amount of load is that can be taken out of a system while not impacting the watershed as a whole.  Kevin mentioned that he’s really interested in the CHERT (County of Humboldt Extraction Review Team) process, and sees it as a possible model for the executive team to look at.   


CHERT (County of Humboldt Extraction Review Team) Overview:


Need overview

Executive Team Overview:


Kevin is a member of the Chetco River Gravel executive team, and was asked to provide a brief description of their activities: 


Exec team created in winter of 2007.  Result of a meeting in Brookings (?) in January of that year seeking solutions to in-water gravel removal state and federal permitting issues in a collaborative fashion.  Exec team meets once a month.  Co-chaired by DSL and the CORPS of Engineers. Membership includes DSL, US Army Corps of Engineers, US Fish and Wildlife Service, National Marine Fisheries Service, US EPA, Oregon DEQ, Oregon ODFW, Oregon DLCD, Oregon Concrete and Aggregate Producers Association, Curry County, certain gravel operators with permit applications before the agencies: Freeman Rock, Tidewater Contractors, Umpqua Sand and Gravel have been frequent participants.


Goal is to work in a collaborative manner to provide information that will inform agency decisions related to in-water gravel extraction permits decisions by DSL, USACE, Oregon DEQ. The Exec team also sets policy for the Gravel Tech team that is working on technical issues related to gravel removal.  The Tech team includes the same members with the addition of US Geological Survey.  USGS is helping to develop a sediment study budget of the Chetco.  The study parameters will also be applied to other watersheds along the coast where similar in-water gravel permitting issues exist.


Q: Frank Burris: What are the top three criteria DSL considers when making a permitting decision.


A: Moynahan: DSL’s stance; must always consider 1.) the public right to recreation, 2.) navigation, and 3.) fisheries.


Q: Giannico- What are the hot button issues (research needs) for DSL right now?


A: Moynahan- Southern OR and Northern CA- Coastal Coho habitat rehab and salmon recovery issues, also interested in chum and lamprey.

A: Snow (ODFW): Her staff does not deal with permitting, but does make comments on public permits.  DSL’s issues are the same concerns ODFW has.  


· Looking at the impacts of gravel removal on fish and wildlife and their habitat including salmonids and lamprey


· How do you minimize the effects of gravel removal 


Bill Yocum: There are new concerns as population begins to spread out over undeveloped lands.  Conflicts of urbanization on “natural” land.


11:00 am – Industry concerns and proposed solutions regarding the issues identified above.


Frank Burris facilitating

Joy Smith: Joy would like to see project design brought to the site specific realm.  


Q: Smith- Is there a forum for agencies and industries to improve communications and help coordinate the work of stakeholders (including agencies) in a more effective and less frustrating manner?

Q: David Waltz: Isn’t that what the tech team and the executive team’s purposes are?


A: Joy Smith- That’s working on the Chetco right now, but the rest are on hold in the mean time.


There is a lot of time being spent studying the process as it stands, but not enough time spent on what happens after the work begins.  No work is allowed while data is being gathered.  


Kevin Moynahan (DSL): Besides recreation, navigation, and fisheries; DSL also takes into account socio-economic factors, industry viability.   DSL is always in the middle of these issues, they try to navigate to the middle of these issues using the best information available.


Operators understand the need for studies (they also value these areas and natural resources) however they want the permit issues to be resolved and somehow be able to continue to work.


Q: Frank Burris- How do the socio-economic factors weigh in on permitting, does it ever hold it up, and is there a research need there?


A: Moynahan- It doesn’t seem to hold up the permitting process, but the more information available the more informed the permitting decision making process.  There is always a need for more, project relevant, socio-economic data.


· Importance of gravel supply social/economic issues (scale dependant) upland sources too!


Joy Smith: What is the habitat doing? There is a lack of data on how the habitat is being changed by the proposed action.


Dennis Halligan:  Biological opinions are dependent on the data or evidence available.

We need to gather critical habitat data (pool, riffle, etc.)


Everyone needs to understand the boxes (categories) that each agency works in.  For example, NMFS (National Marine Fisheries Service) is concerned with fish.  For them, you’ll need to collect good fish habitat information.  One year is not enough, they want cumulative data.  Aerial photos are great for habitat mapping.    Judging by the way the river is moving, where pools are located, etc., you can make estimate of pool depth, likely fish habitats for differing stages of the life cycle.  His point:  Habitats can be delineated using historic aerial photos.


David Waltz: Other than aerial photos you could use LIDAR, Doppler data, etc.


Mike Flewelling: What about vegetation on gravel bars? Right now we’re not allowed to remove any vegetation on the bars.  

Desiree Tullos: She’s noticed that a lot of bars are vegetated with invasive plants.  

Is there a way to remove the invasive vegetation while extracting gravel?  In some cases vegetation removal could benefit the system by eliminating or decreasing the invasive species present.


Q:  How about transporting or transplanting the vegetation from middle bars to banks?


A: Frank Burris- This would require transplanting during off season, during off season (when plants are dormant) they are often under 1-3 feet of water.


Bill Yocum:  Bar form retention- this is a new approach Bill believes is going backwards not forwards.   This approach has had little to no monitoring to assess its success, and has only worked with large success on a few sites in CA.  


Q: What are we managing for?  Fish, vegetation, water quality?  


· We need clarification of management goals.


· Restoration/mitigation requirements.  Bar scalping with vegetation planting, do they always need to go together?


David Waltz: David often feels like we do adaptive management as reactive management. The appropriate steps to take are viewed differently by different stakeholders, depending on their perspective. (i.e. Halligan’s NFMS example)

Bill Yocum: One operator can easily have 30 employees and 12-15 permits with different requirements, different public review processes and different reporting methods.  There is a consistency issue there.  The executive committee and tech committee should look at streamlining the process. 


Ted Freeman: Ted is a big supporter of the CHERT (County of Humboldt Extraction Review Team) process, and thinks that the process makes sense and is a good model for other systems.


Q: Is there an opportunity for a CHERT-like process on the Chetco?


Kevin Moynahan suggested having a rep from CHERT address the exec committee.


Dennis Halligan recommended asking Randy Kline from CHERT to be a presenter.


12:00 pm - Lunch


1:00 pm – Adaptive management and its application to harvesting techniques that may have minimum impact on fish habitat


Jim Waldvogel Facilitating

Adaptive management is not built into the permit, its talked about a lot, but not always encouraged through the actual process. 


Kevin Moynahan: A lot of adaptive management is done on the fly, year to year, permit to permit.


Bill Yocum: Maybe adaptive management should be reassessed every 5 years?

Joy Smith:  Joy suggested using the regional and general permit process and timeline to structure adaptive management implementation.


Adaptive Management Opportunities: (Captured by Guillermo Giannico on flip chart)


· Built within permits



-Limitations: not enough stuff to do this


- Possibilities


- Built in the process mechanisms that allow you to review permits



- CHERT style operation


- Improve data management and access for everyone to benefit from info/data that has been and is being collected.


Desiree Tullos: Desiree cautioned against having endless amounts of required data “lost” in a filing cabinet.  Make sure that the items collected are made available to those that could use it.  Make sure reports don’t just collect dust.


Q: It is an absolute necessity to have wide-encompassing monitoring data in order to implement adaptive management?  Is there basic information that will work for initial recommendations?


A: Giannico:  There are three tiers of monitoring approaches.  Look at the indicators that answer your questions, this is much narrower than trying to asses the whole system.  It helps to look at the bigger picture, but often those that are charged with collecting the data are incapable (limited funds, time, etc.) or simply not responsible for collecting that level of data, even though it would often help bring clarity to a research question.


Desiree Tullos:  Adaptive management process may not work without the funding/permitting agencies on board and involved in the process.  


Kevin Moynahan:  The biggest problem is the amount of data out there and the limited amount of staff time and resources to review all of that data and then make recommendations or changes to the process.


Desiree Tullos:  Maybe that’s what this group can do; assist the permitting agencies gather useful data and synthesize it into a useful form- leading to new adaptive management techniques.


Kevin Moynahan: Agency could write a POP (Policy Options Package) to hire a dedicated staff member to review the data, instead of having it parceled out to several agency employees.  Institutional memory is key.


Joy Smith: The roadblocks she’s encountered in the last few years have often been from federal agencies, not state agencies.   The time required when dealing with federal permits is huge, and annihilates the possibility of a quick answer.  

Q: Smith- Can opinions from other resources be used (not always federal agencies) in order to complete the process in a more timely fashion?


A: Judy Linton- We’d need to make sure all the key players were at the table in order to have something productive come from it.


Guillermo Giannico:  There are many interested parties that were not able to come to the table today for a variety of reasons.  This meeting can be used as a first step; further meetings can hopefully include a greater diversity of interested parties.  We don’t want to duplicate the work that the executive committee.  Does the university system (not just OSU) have a role to play in this process? If so we’re happy to stay involved.


Q: David Waltz: David asked the representatives from Freeman Rock and Umpqua Sand how they get the information/data they need for their applications and permits.  Do they hire consultants?  Do they have people in house?


A:  Don’t generally hire consultants; don’t have a large enough staff to have in-house people do it.  They gather most of the necessary information on an as needed basis.


David Waltz:  Maybe OSU Extension’s role could be to assist industries and agencies get through the permitting process smoother. 


Kevin Moynahan:  This group could get the decision tree mapped out, identify roadblocks, etc.  This would help the permitting agencies make decisions.  


David Waltz:  OSU Extension could help facilitate that process, be the clearing house.  What are the hang-ups and delays?  How can industry adequately answer the questions that the permitting agencies need.  OSU Ext can help with that process.  This could also be a good pilot project for the round table group.  We could take one example that is already well on its way, and work through it in one day.  It might not lead to green-lighting the permit, but it could push it much further along.


Guillermo Giannico:  That could be a very interesting educational exercise, it would be good for everyone involved to learn what the others are asking for and what requirements (data collection) are necessary.  


Q: Jim Waldvogel- Does CHERT use consultants for data collection?


A: Halligan- Outside biological consultants are used from time to time.  CHERT has the internal expertise, but doesn’t use it too often.


Bill Yocum:  What about the ongoing monitoring needed?  Any good study is never completed unless it’s being used.  Ongoing monitoring to update a study and to keep the data relevant would be beneficial.  

Bill feels this should come through an independent party such as OSU, UO, PSU, etc.


David Waltz:  Recommendations from the gravel symposium should be brought up as possible internal management decisions at agencies such as DEQ, otherwise these recommendations will get lost, not implemented.  


This is true of most state agencies, and probably the feds.  It’s necessary to somehow turn these external ideas into internal policy.


There are other organizations that are attempting to streamline permitting processes:


1.) The Office of Regulatory Streamlining 

Kate Marks- one person policy operation


She comes in and works with agency staff who suggest the change recommendations and implement the change.


· Prior work with inwater permits not completely implemented due to lack of funding.

2.) StreamBank- Pilot program of Oregon Trout.  Can be found on-line at  http://www.ortrout.org/streamBank.html

Problem with streamlining permits:


You can work on the state level, but federal level can trump that altogether.  You really need all parties at the table from the beginning, which is very hard to accomplish.


Q:  Can OSU students help with the studies and data gathering necessary to assist agencies? (I.e. Phase I for the Umpqua or other systems?)

A: NO, the projects are too complicated even for most graduate students, especially considering their results (and speed of project completion) can affect a business’s livelihood.


Q: Klingeman- Typical permits, how long can I get a permit for?  


A: Annually to five years.


Q: Klingeman- If you have a new site how long with it take you to develop the permit?


A: 4+ years and only with a fair amount of background research and thought.  Before the feds got involved, it used to happen as quickly as 2 months.


Q: Klingeman- How many operators in the Chetco?


A: 2 active operators


Klingeman:  What if we pick 2-3 basins to work in first (Chetco and Tillamook, for example) going toward the notion of a 10 year permit to provide some long-term knowledge of aggradations and degradation?  We would continue to work on permits for other locations, but all the time trying adaptive management techniques on these 2-3 basins.  We would stretch the permit time to encompass a feedback loop into the process that accounts for trying adaptive management techniques. 

Bill Yocum:  The reason for the 5 year period is focused on ESA and MSA; they are reassessed every five years in case there is new data or information out there that would need to be accounted for.


Judy Linton (COE):  We’re not able to administer 10 year permits right now.  


Jim Waldvogel:  You could still have a 10 year adaptive management plan with two 5 year permit cycles.  That would be a lot easier that trying to get a 10 year permit. 


Dennis Halligan:  NMFS suggested a 10 year permit, with a five year report and assessment due, in addition to the typical annual report. 


If operators meet certain operation requirements the US Army Corps will continue to the grant permit, if the requirements (biological monitoring, etc.) are not met the Corps can suspend your permit at anytime.


Kevin Moynahan:  DSL, OCAPA, and the county are working together to try to develop an adaptive management plan to address the Tillamook floodplain and dyke issues.


Jim Waldvogel:  Jim suggested having 2-3 agencies and industries identify issues and specific sites to look at and have a consortium of researchers from OSU, UO and PSU address them. 

Mike Flewelling:  Mike suggested granting 2-3 five year permits per basin, and have OSU (academics) monitor the effectiveness of the practices there. For example, “What effect is mining having on those systems?” and report back.  Agencies generally don’t have the resources (money and time) to do this.

Q: Moynahan- Who would pay for this??


A: Flewelling-  Maybe industry would be able to set aside money to help the cover costs.

Joy Smith: 50% of the operators out there do not pay royalties to DSL.  Joy suggests that all operators should pay royalties (whether required by DSL or not) to be set aside for adaptive management techniques and long term monitoring.  Joy will be meeting with DSL’s ED next week to discuss future possibilities of this.


Kevin Moynahan:  About $1 million  in gravel extraction royalties are collected annually.  100% of which goes into a general state education fund.  


Guillermo Giannico: Putting that money into student lead research projects would be a good use of the money.  That way we wouldn’t be walking away from funding education, just reallocating it for specific purposes.


Kevin Moynahan:  Kevin gave some credit to the Corps for their tireless efforts coming up with funding for surveys and long term planning.


Many agreed:  Partnerships are vital, matching funds are generally required, funding agencies look to collaborative projects as a priority.  Industry partnered with agency and academia has a leg up.


3:00 PM- NEXT STEPS

Joy Smith: Proposed using the Umpqua River as a possible test site (data collection area) for some of the processes and proposals mentioned earlier in the day.  There are multiple collection sites on the lower and upper sections of the river (river miles 13, 15, 147, etc.)


Dennis Halligan: Proposed setting up three data collection sites, that may yield relatively comparable data collections points.   Compare the three data sets and see where similarities and differences lie.  This could be done over the course of 1-2 weeks with a team of 2-3 people.


Mike Flewelling: Knife River has not taken any gravel off of their bars since 2004.  They were adversely effecting the estuary levels, and were told that until the dredge (in Reedsport) was done (reestablished the correct levels) there would be no gravel removed.


Guillermo Giannico:  Joy’s offer is a tempting one. The survey design might not be what they are looking for, and the information gathered may not help their cause.  On going experimentation and study criteria would have to be lined out and agreed upon by all parties ahead of time.  It does provide a unique opportunity for collaborative adaptive management.

Judy Linton: You’ve got the same person, the same office working on the Chetco issue and possibly working on the Umpqua issue simultaneously.  If you’re trying to run them through at the same time, you run the risk that one might not get through the door.   It’s something to think about, and then go from there.


With only one office working on this at a time, it becomes a priority issue.  What project do you make recommendations on first?  


Patty Snow:  Feels that the agencies would suggest this is jumping over the first step, Phase I, which is determining if the entire system is aggrading, degrading or at equilibrium.

Joy Smith:  Since 2004 they have not been allowed to get into the Umpqua for extraction at all. The alternative is out of channel, upstream mining.  The last management decision from 2006 was recently reaffirmed.

Q: Moynahan- What if you had a designated rep from this group that sat on the executive committee to represent this group and its ideas?

Kevin Moynahan will ask the executive committee next week on June 12 about the idea of having one of the roundtable group help inform the process.  


The types of issues that the exec team would benefit from having someone from an academic background provide insight on the types of issues that they deal with (permitting, economics, sustainability, etc).

The group agreed and resoundingly nominated Peter Klingeman to represent the roundtable group.

Kevin Moynahan:  I see a lot of value in what I’ve heard today.  Our discussion seems to be moving through well-informed thought, and brings us closer to real solutions (a fair permitting process).

Joy Smith:  Seconds that, she sees value in this group, and likes the idea of inviting more people to the table.  She suggests we meet again in one to two months.  


Joy would also like to see the Umpqua study dovetailed in with the Chetco progress. 


She was told that with reduced volumes, the COE (?) may reconsider their opinion.


Research could be done to address this opinion and provide a road map to navigate through it.  The individuals participating in the round table may not be the ones that necessarily implement the study.

This might help solve the constipation of the system. Obviously, there’s something broken when you’re working on the same permit for four years.   


Guillermo Giannico: OSU Extension has a lot of history on the agriculture and forestry end of things; working with permitting agencies and industries successfully.  Watershed and Fishery agents can play the same role when it comes to gravel extraction.  We are here to help facilitate the process, not take ownership of this group.  It sounds like another meeting might be fruitful.  

Jim Waldvogel:  Jim asked the representatives from the tech team and exec team to please report back to us on what those teams would like to see us to do. What are the others already doing (we don’t want to step on toes)?

Executive Committee Members (present):
Technical Committee Members (present):

Ted Freeman




Patty Snow

Joy Smith




Judy Linton

Kevin Moynahan


Peter Klingeman:  We can participate in these two committees and provide guidance, since we are more of an academic entity.  

The group agreed to meet again in one to two months time to continue the conversation.

4:30 pm - Adjourn 


Meeting notes prepared by Megan Kleibacker


To suggest corrections email megan.kleibacker@oregonstate.edu or call 541-737-8715.
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Effective September 2007
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Reducing In-stream Gravel Extraction and Fish Habitat Conflicts:  
Can Adaptive Management Help? 

  
Date: June 5, 2008 

Location: The Depot, 700 SW Washington Avenue, Corvallis, OR 
 
Organized and facilitated by:   

 Guillermo Giannico and Frank Burris (Oregon Sea Grant Extension and Dept. 
Fisheries and Wildlife, Oregon State University) 

 Megan Kleibacker (Oregon Sea Grant Extension)  
 Jim Waldvogel (Oregon Sea Grant Extension, UC Extension Del Norte County) 

 
Meeting Notes: 
8:30 AM – WELCOME AND INTRODUCTIONS 
A full list of meeting participants and their contact information is located in a separate 
document; please contact Megan Kleibacker megan.kleibacker@oregonstate.edu for a list 
of the meeting participants. 

 
8:45 AM – ROUND-TABLE GOALS AND RULES OF ENGAGEMENT 
Guillermo Giannico gave a summation of the background and intentions of the round 
table, which was spurred out of the symposium in Charleston held in April of 2006.  This 
round table discussion was not set up for presentations, but in a nutshell to explore where 
we are and where we want to go as professionals with different stakes in in-stream gravel 
extraction. 
The group agreed to basic meeting rules of engagement: Converse one at a time, briefly 
and to the point.   
 
9:00 AM – REVIEW OF ISSUES, POTENTIAL RESEARCH QUESTIONS AND 

DATA GAPS ASSOCIATED WITH RIVER GRAVEL EXTRACTION 
AND FISH HABITAT 

Guillermo Giannico facilitated a brainstorming exercise, asking meeting participants to 
name potential research questions and data gaps associated with in-stream gravel 
extraction and fish habitat.  Frank Burris and Jim Waldvogel captured the ideas on large 
flip charts and categorized them according to emerging themes including; physical, 
biological, economics, and socio-economic.  The group spent roughly one hour 
generating ideas.  To help the group focus their afternoon discussions on the topics most 
relevant and important to those in attendance, participants were given four stickers and 
were asked to ‘vote’ for their topics of choice with their stickers, regardless of which 
category or theme it fell under.  The lists below show all of the brainstormed ideas; the 
votes each topic received are in parenthesis. 
 
Physical: 

- Bed elevation and degradation 
- (3) Channel and bank stability 
- Supply and Demand, projections into the future of consumption and supply 
 - Geographic differences across the state 
- (4) Sediment Budget: (Headwaters to estuary) laterally too, across the river 
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- Climate change and the corresponding changing discharge rate 
- (1) Identify the data to collect 
- (5)  Site specifics extraction planning and designs 
- (2) Scale of disturbance (Site reach, river, region, etc.) 
- (3) Scale of study 
- (1) Restoration and habitat enhancement 
- (3) Water quality issues 
 

Biological: 
- (3) Balance between demand for the goods (gravel) and the protection of 

resources (gravel, habitat, $$, recreation) 
- Changes in habitat complexity 
- Fish access- stranding 
- Spawning conditions 
- (4) Life cycle interactions 
- Identify cumulative and alternate effects 
- Impacts on the food web (macros, etc.) 
- Restoration opportunities  

 
Economic: 

- (1) Supply and demand, future population growth 
- Protecting recreation 
- (1) Permitting/regulation process (standards and the permits themselves) 
- ( 4) Economic stability/ Long-term business (community) viability 

 
Socio-economic: 

- (1) Aesthetics of gravel extraction 
- Public education (large stigma on the term “in-stream gravel extraction”) 

 
10:05 AM – REVIEW OF ISSUES, POTENTIAL RESEARCH QUESTIONS AND 

DATA GAPS ASSOCIATED WITH RIVER GRAVEL EXTRACTION 
AND FISH HABITAT (CONTINUED) 

During the break the facilitators tabulated the votes and whittled down the long list of 
research ideas to a shorter, more focused list.   The votes received for each research need 
are recorded in parenthesis. 
 
Research Needs: 
(6) Site specific extraction planning and design 
(4) Fish life cycle and interactions (not exclusive to salmonids) 
(4) Sediment budget (entire river) 
(4) Stability/viability of industry and community 
(3) Fisheries Resource protection 
(3) Channel stability 
(3) Scale of study 
(3) Water Quality 
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Frank asked the technical team members to give the round table group on overview of 
their purpose and past/current actions. 
 
Tech Team Overview; information provided by Judy Linton and Patty Snow: 

“It is the role of the Tech Team to scope, collect, review and analyze data and 
other information to present recommendations in a coordinated fashion to the 
Exec Team. The Tech Team will provide scientific and technical input to the 
COE/DSL to develop the anticipated RGP/GP and inform the agency decision-
making on these permits. The Tech Team will provide support for the Chetco 
study and provide direction for future data collection for the RGP/GP. The Tech 
Team will work with USGS in identifying and synthesizing any data gaps 
required to be addressed below head of tide on the Chetco to inform RGP/GP 
permitting decisions. The Tech Team will review the USGS SOW and create a list 
of information needs and a process for obtaining the information for use in 
developing the RGP/GP for the other river systems.  The Tech Team, in 
conjunction with the USGS, will start to develop a detailed list of the desired data 
collection related to the other river systems.” 

 
Tech Team’s First Project: 
PHASE 1:  Chetco first river system the tech team is tackling.  Phase I for the Chetco is 
complete. The Phase I analysis to determine if the system is degrading, grading or in 
equilibrium determined that the system as a whole is in equilibrium.   
 
PHASE 2: LIDAR surveys through DOGAMI will be available for the area in the near 
future.  Focus right now is looking at the sediment budget.  They have asked other 
research questions; and are open to other biological studies. The USGS has provided a 
proposed Statement of Work to determine the sediment budget. The work should proceed 
in July.   They are also working on offering recommendations for gravel removal; 
including obtaining a regional general permit, which would be the first in OR. 
 
Q: Dennis Halligan- Are you doing any bedload sampling? 
A: Linton: Yes, she believes there will be some data gathering as stated in the latest 
proposal, but it will be very limited because of the flashiness of the system.  
 
Joy Smith and Patty Snow both had copies of the proposal available, they handed them to 
interested round-table members for further review. 
 
Q: Desiree Tullos- What type of information can this group (round table) provide you to 
help clarify the information needs that the tech team may identify? 
A: Linton- A lot of that will depend on that particular system, and channel stability. 
 
Frank Burris: The tech team process and the round-table process seem parallel, there are 
lots of opportunities for cross-pollination.   
Q:  Does anyone have and ideas of how we can do that? 
 
A: Joy Smith-  We could do a data review on the information and data that is already 
available.  We sometimes get too anxious to go out and collect new information, there is 
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already some good pools of data out there, dating back to the 1930s.  Looking at existing 
data is part of the tech team’s role.   
 
Q: Frank Burris- Is anyone aware of annotated bibliographies on gravel extraction? 
 
Peter Klingeman was aware of a few. 
 
Dennis Halligan: (referring to the USGS proposal) A lot of this seems to be sediment 
height and bar length, but doesn’t really get at how much sediment the watershed is 
producing.  How big are the natural and anthropogenic inputs? How much is bed load, 
how much is wash load?  What is the watershed actually producing, and not just what is 
being deposited on the banks? 
 
Ted Freeman: We’re just now beginning to see the pulse generated from the Biscuit Fire 
(2002). It can take years and years to see the outputs of major events, which makes it 
quite hard to estimate.  Natural and artificial dams in the system are another large factor. 
 
 
10:25 AM - AGENCY AND LOCAL GOVERNMENT CONCERNS AND 

PROPOSED SOLUTIONS REGARDING THE ISSUES IDENTIFIED 
ABOVE. 

Q: Frank Burris- We’ve already talked about a few, but what other agency and landowner 
concerns need to be addressed? 
 
A: Judy Linton: Alternatives to mining in the channel. 
 
Kevin Moynahan: There are 50 permits across the state that represent about 8% of the 
total aggregate supply that is produced.  The operators work closely with state and federal 
agencies (ODFW, US ACE, etc.). Operators have had to accept permits that require a 
decreased level of extraction over the next two years.  During that reduced time, DSL 
was hoping to look at impacts on watersheds, a more holistic approach.  It’s been a slow 
process, the Chetco is the first system where they’re taking a look at the sediment budget.  
They’re trying to determine what the acceptable amount of load is that can be taken out 
of a system while not impacting the watershed as a whole.  Kevin mentioned that he’s 
really interested in the CHERT (County of Humboldt Extraction Review Team) process, 
and sees it as a possible model for the executive team to look at.    
 
CHERT (County of Humboldt Extraction Review Team) Overview: 
Need overview 
 
Executive Team Overview: 
Kevin is a member of the Chetco River Gravel executive team, and was asked to provide 
a brief description of their activities:  

Exec team created in winter of 2007.  Result of a meeting in Brookings (?) in 
January of that year seeking solutions to in-water gravel removal state and federal 
permitting issues in a collaborative fashion.  Exec team meets once a month.  Co-
chaired by DSL and the CORPS of Engineers. Membership includes DSL, US 
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Army Corps of Engineers, US Fish and Wildlife Service, National Marine 
Fisheries Service, US EPA, Oregon DEQ, Oregon ODFW, Oregon DLCD, 
Oregon Concrete and Aggregate Producers Association, Curry County, certain 
gravel operators with permit applications before the agencies: Freeman Rock, 
Tidewater Contractors, Umpqua Sand and Gravel have been frequent participants. 

 
Goal is to work in a collaborative manner to provide information that will inform 
agency decisions related to in-water gravel extraction permits decisions by DSL, 
USACE, Oregon DEQ. The Exec team also sets policy for the Gravel Tech team 
that is working on technical issues related to gravel removal.  The Tech team 
includes the same members with the addition of US Geological Survey.  USGS is 
helping to develop a sediment study budget of the Chetco.  The study parameters 
will also be applied to other watersheds along the coast where similar in-water 
gravel permitting issues exist. 

 
Q: Frank Burris: What are the top three criteria DSL considers when making a permitting 
decision. 
A: Moynahan: DSL’s stance; must always consider 1.) the public right to recreation, 2.) 
navigation, and 3.) fisheries. 
 
Q: Giannico- What are the hot button issues (research needs) for DSL right now? 
 
A: Moynahan- Southern OR and Northern CA- Coastal Coho habitat rehab and 
salmon recovery issues, also interested in chum and lamprey. 
  
A: Snow (ODFW): Her staff does not deal with permitting, but does make 
comments on public permits.  DSL’s issues are the same concerns ODFW has.   

- Looking at the impacts of gravel removal on fish and wildlife and their 
habitat including salmonids and lamprey 

- How do you minimize the effects of gravel removal  
 
Bill Yocum: There are new concerns as population begins to spread out over 
undeveloped lands.  Conflicts of urbanization on “natural” land. 
 
 
11:00 AM – INDUSTRY CONCERNS AND PROPOSED SOLUTIONS 

REGARDING THE ISSUES IDENTIFIED ABOVE. 
Frank Burris facilitating 
 
Joy Smith: Joy would like to see project design brought to the site specific realm.   
Q: Smith- Is there a forum for agencies and industries to improve communications 
and help coordinate the work of stakeholders (including agencies) in a more 
effective and less frustrating manner? 
 
Q: David Waltz: Isn’t that what the tech team and the executive team’s purposes are? 
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A: Joy Smith- That’s working on the Chetco right now, but the rest are on hold in the 
mean time. 
There is a lot of time being spent studying the process as it stands, but not enough 
time spent on what happens after the work begins.  No work is allowed while data is 
being gathered.   
 
Kevin Moynahan (DSL): Besides recreation, navigation, and fisheries; DSL also takes 
into account socio-economic factors, industry viability.   DSL is always in the middle of 
these issues, they try to navigate to the middle of these issues using the best information 
available. 
Operators understand the need for studies (they also value these areas and natural 
resources) however they want the permit issues to be resolved and somehow be able to 
continue to work. 
 
Q: Frank Burris- How do the socio-economic factors weigh in on permitting, does it 
ever hold it up, and is there a research need there? 
 
A: Moynahan- It doesn’t seem to hold up the permitting process, but the more 
information available the more informed the permitting decision making process.  There 
is always a need for more, project relevant, socio-economic data. 

- Importance of gravel supply social/economic issues (scale dependant) upland 
sources too! 

 
Joy Smith: What is the habitat doing? There is a lack of data on how the habitat is 
being changed by the proposed action. 
 
Dennis Halligan:  Biological opinions are dependent on the data or evidence available. 
We need to gather critical habitat data (pool, riffle, etc.) 
Everyone needs to understand the boxes (categories) that each agency works in.  For 
example, NMFS (National Marine Fisheries Service) is concerned with fish.  For them, 
you’ll need to collect good fish habitat information.  One year is not enough, they want 
cumulative data.  Aerial photos are great for habitat mapping.    Judging by the way the 
river is moving, where pools are located, etc., you can make estimate of pool depth, likely 
fish habitats for differing stages of the life cycle.  His point:  Habitats can be delineated 
using historic aerial photos. 
 
David Waltz: Other than aerial photos you could use LIDAR, Doppler data, etc. 
 
Mike Flewelling: What about vegetation on gravel bars? Right now we’re not 
allowed to remove any vegetation on the bars.   
 
Desiree Tullos: She’s noticed that a lot of bars are vegetated with invasive plants.   
Is there a way to remove the invasive vegetation while extracting gravel?  In some cases 
vegetation removal could benefit the system by eliminating or decreasing the invasive 
species present. 
 
Q:  How about transporting or transplanting the vegetation from middle bars to banks? 
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A: Frank Burris- This would require transplanting during off season, during off season 
(when plants are dormant) they are often under 1-3 feet of water. 
 
Bill Yocum:  Bar form retention- this is a new approach Bill believes is going backwards 
not forwards.   This approach has had little to no monitoring to assess its success, and has 
only worked with large success on a few sites in CA.   
 
Q: What are we managing for?  Fish, vegetation, water quality?   

- We need clarification of management goals. 
- Restoration/mitigation requirements.  Bar scalping with vegetation planting, 

do they always need to go together? 
 
David Waltz: David often feels like we do adaptive management as reactive 
management. The appropriate steps to take are viewed differently by different 
stakeholders, depending on their perspective. (i.e. Halligan’s NFMS example) 
 
Bill Yocum: One operator can easily have 30 employees and 12-15 permits with different 
requirements, different public review processes and different reporting methods.  There is 
a consistency issue there.  The executive committee and tech committee should look at 
streamlining the process.  
 
Ted Freeman: Ted is a big supporter of the CHERT (County of Humboldt Extraction 
Review Team) process, and thinks that the process makes sense and is a good model for 
other systems. 
 
Q: Is there an opportunity for a CHERT-like process on the Chetco? 
 
Kevin Moynahan suggested having a rep from CHERT address the exec committee. 
   
Dennis Halligan recommended asking Randy Kline from CHERT to be a presenter. 
 
12:00 PM - LUNCH 
 
1:00 PM – ADAPTIVE MANAGEMENT AND ITS APPLICATION TO 

HARVESTING TECHNIQUES THAT MAY HAVE MINIMUM 
IMPACT ON FISH HABITAT 

Jim Waldvogel Facilitating 
 
Adaptive management is not built into the permit, its talked about a lot, but not always 
encouraged through the actual process.  
 
Kevin Moynahan: A lot of adaptive management is done on the fly, year to year, permit 
to permit. 
 
Bill Yocum: Maybe adaptive management should be reassessed every 5 years? 
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Joy Smith:  Joy suggested using the regional and general permit process and timeline to 
structure adaptive management implementation. 
 
Adaptive Management Opportunities: (Captured by Guillermo Giannico on flip chart) 

- Built within permits 
 -Limitations: not enough stuff to do this 
- Possibilities 

- Built in the process mechanisms that allow you to review permits 
 - CHERT style operation 

- Improve data management and access for everyone to benefit from info/data that 
has been and is being collected. 

 
Desiree Tullos: Desiree cautioned against having endless amounts of required data “lost” 
in a filing cabinet.  Make sure that the items collected are made available to those that 
could use it.  Make sure reports don’t just collect dust. 
 
Q: It is an absolute necessity to have wide-encompassing monitoring data in order to 
implement adaptive management?  Is there basic information that will work for initial 
recommendations? 
 
A: Giannico:  There are three tiers of monitoring approaches.  Look at the indicators that 
answer your questions, this is much narrower than trying to asses the whole system.  It 
helps to look at the bigger picture, but often those that are charged with collecting the 
data are incapable (limited funds, time, etc.) or simply not responsible for collecting that 
level of data, even though it would often help bring clarity to a research question. 
 
Desiree Tullos:  Adaptive management process may not work without the 
funding/permitting agencies on board and involved in the process.   
 
Kevin Moynahan:  The biggest problem is the amount of data out there and the limited 
amount of staff time and resources to review all of that data and then make 
recommendations or changes to the process. 
 
Desiree Tullos:  Maybe that’s what this group can do; assist the permitting agencies 
gather useful data and synthesize it into a useful form- leading to new adaptive 
management techniques. 
 
Kevin Moynahan: Agency could write a POP (Policy Options Package) to hire a 
dedicated staff member to review the data, instead of having it parceled out to several 
agency employees.  Institutional memory is key. 
 
Joy Smith: The roadblocks she’s encountered in the last few years have often been from 
federal agencies, not state agencies.   The time required when dealing with federal 
permits is huge, and annihilates the possibility of a quick answer.   
 
Q: Smith- Can opinions from other resources be used (not always federal agencies) in 
order to complete the process in a more timely fashion? 
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A: Judy Linton- We’d need to make sure all the key players were at the table in order to 
have something productive come from it. 
 
Guillermo Giannico:  There are many interested parties that were not able to come to the 
table today for a variety of reasons.  This meeting can be used as a first step; further 
meetings can hopefully include a greater diversity of interested parties.  We don’t want 
to duplicate the work that the executive committee.  Does the university system (not 
just OSU) have a role to play in this process? If so we’re happy to stay involved. 
 
Q: David Waltz: David asked the representatives from Freeman Rock and Umpqua Sand 
how they get the information/data they need for their applications and permits.  Do they 
hire consultants?  Do they have people in house? 
A:  Don’t generally hire consultants; don’t have a large enough staff to have in-house 
people do it.  They gather most of the necessary information on an as needed basis. 
 
David Waltz:  Maybe OSU Extension’s role could be to assist industries and 
agencies get through the permitting process smoother.  
 
Kevin Moynahan:  This group could get the decision tree mapped out, identify 
roadblocks, etc.  This would help the permitting agencies make decisions.   
 
David Waltz:  OSU Extension could help facilitate that process, be the clearing house.  
What are the hang-ups and delays?  How can industry adequately answer the questions 
that the permitting agencies need.  OSU Ext can help with that process.  This could also 
be a good pilot project for the round table group.  We could take one example that is 
already well on its way, and work through it in one day.  It might not lead to green-
lighting the permit, but it could push it much further along. 
 
Guillermo Giannico:  That could be a very interesting educational exercise, it would be 
good for everyone involved to learn what the others are asking for and what requirements 
(data collection) are necessary.   
 
Q: Jim Waldvogel- Does CHERT use consultants for data collection? 
A: Halligan- Outside biological consultants are used from time to time.  CHERT has the 
internal expertise, but doesn’t use it too often. 
 
Bill Yocum:  What about the ongoing monitoring needed?  Any good study is never 
completed unless it’s being used.  Ongoing monitoring to update a study and to keep 
the data relevant would be beneficial.   
Bill feels this should come through an independent party such as OSU, UO, PSU, etc. 
 
David Waltz:  Recommendations from the gravel symposium should be brought up 
as possible internal management decisions at agencies such as DEQ, otherwise these 
recommendations will get lost, not implemented.   
This is true of most state agencies, and probably the feds.  It’s necessary to somehow turn 
these external ideas into internal policy. 
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There are other organizations that are attempting to streamline permitting processes: 
1.) The Office of Regulatory Streamlining  
Kate Marks- one person policy operation 
She comes in and works with agency staff who suggest the change recommendations and 
implement the change. 

- Prior work with inwater permits not completely implemented due to lack of 
funding. 

2.) StreamBank- Pilot program of Oregon Trout.  Can be found on-line at  
http://www.ortrout.org/streamBank.html 
 
Problem with streamlining permits: 
You can work on the state level, but federal level can trump that altogether.  You really 
need all parties at the table from the beginning, which is very hard to accomplish. 
 
Q:  Can OSU students help with the studies and data gathering necessary to assist 
agencies? (I.e. Phase I for the Umpqua or other systems?) 
A: NO, the projects are too complicated even for most graduate students, especially 
considering their results (and speed of project completion) can affect a business’s 
livelihood. 
 
Q: Klingeman- Typical permits, how long can I get a permit for?   
A: Annually to five years. 
  
Q: Klingeman- If you have a new site how long with it take you to develop the permit? 
A: 4+ years and only with a fair amount of background research and thought.  Before the 
feds got involved, it used to happen as quickly as 2 months. 
Q: Klingeman- How many operators in the Chetco? 
A: 2 active operators 
 
Klingeman:  What if we pick 2-3 basins to work in first (Chetco and Tillamook, for 
example) going toward the notion of a 10 year permit to provide some long-term 
knowledge of aggradations and degradation?  We would continue to work on permits 
for other locations, but all the time trying adaptive management techniques on these 2-3 
basins.  We would stretch the permit time to encompass a feedback loop into the process 
that accounts for trying adaptive management techniques.  
 
Bill Yocum:  The reason for the 5 year period is focused on ESA and MSA; they are 
reassessed every five years in case there is new data or information out there that would 
need to be accounted for. 
 
Judy Linton (COE):  We’re not able to administer 10 year permits right now.   
 
Jim Waldvogel:  You could still have a 10 year adaptive management plan with two 5 
year permit cycles.  That would be a lot easier that trying to get a 10 year permit.  
 
Dennis Halligan:  NMFS suggested a 10 year permit, with a five year report and 
assessment due, in addition to the typical annual report.  
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If operators meet certain operation requirements the US Army Corps will continue to the 
grant permit, if the requirements (biological monitoring, etc.) are not met the Corps can 
suspend your permit at anytime. 
 
Kevin Moynahan:  DSL, OCAPA, and the county are working together to try to develop 
an adaptive management plan to address the Tillamook floodplain and dyke issues. 
 
Jim Waldvogel:  Jim suggested having 2-3 agencies and industries identify issues and 
specific sites to look at and have a consortium of researchers from OSU, UO and 
PSU address them.  
 
Mike Flewelling:  Mike suggested granting 2-3 five year permits per basin, and have 
OSU (academics) monitor the effectiveness of the practices there. For example, 
“What effect is mining having on those systems?” and report back.  Agencies 
generally don’t have the resources (money and time) to do this. 
 
Q: Moynahan- Who would pay for this?? 
A: Flewelling-  Maybe industry would be able to set aside money to help the cover costs. 
 
Joy Smith: 50% of the operators out there do not pay royalties to DSL.  Joy suggests 
that all operators should pay royalties (whether required by DSL or not) to be set 
aside for adaptive management techniques and long term monitoring.  Joy will be 
meeting with DSL’s ED next week to discuss future possibilities of this. 
 
Kevin Moynahan:  About $1 million  in gravel extraction royalties are collected annually.  
100% of which goes into a general state education fund.   
 
Guillermo Giannico: Putting that money into student lead research projects would be a 
good use of the money.  That way we wouldn’t be walking away from funding education, 
just reallocating it for specific purposes. 
 
Kevin Moynahan:  Kevin gave some credit to the Corps for their tireless efforts coming 
up with funding for surveys and long term planning. 
 
Many agreed:  Partnerships are vital, matching funds are generally required, 
funding agencies look to collaborative projects as a priority.  Industry partnered 
with agency and academia has a leg up. 
 
3:00 PM- NEXT STEPS 
 
Joy Smith: Proposed using the Umpqua River as a possible test site (data collection 
area) for some of the processes and proposals mentioned earlier in the day.  There 
are multiple collection sites on the lower and upper sections of the river (river miles 
13, 15, 147, etc.) 
 
Dennis Halligan: Proposed setting up three data collection sites, that may yield relatively 
comparable data collections points.   Compare the three data sets and see where 
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similarities and differences lie.  This could be done over the course of 1-2 weeks with a 
team of 2-3 people. 
 
Mike Flewelling: Knife River has not taken any gravel off of their bars since 2004.  They 
were adversely effecting the estuary levels, and were told that until the dredge (in 
Reedsport) was done (reestablished the correct levels) there would be no gravel removed. 
 
Guillermo Giannico:  Joy’s offer is a tempting one. The survey design might not be what 
they are looking for, and the information gathered may not help their cause.  On going 
experimentation and study criteria would have to be lined out and agreed upon by all 
parties ahead of time.  It does provide a unique opportunity for collaborative adaptive 
management. 
 
Judy Linton: You’ve got the same person, the same office working on the Chetco issue 
and possibly working on the Umpqua issue simultaneously.  If you’re trying to run them 
through at the same time, you run the risk that one might not get through the door.   It’s 
something to think about, and then go from there. 
With only one office working on this at a time, it becomes a priority issue.  What project 
do you make recommendations on first?   
 
Patty Snow:  Feels that the agencies would suggest this is jumping over the first step, 
Phase I, which is determining if the entire system is aggrading, degrading or at 
equilibrium. 
 
Joy Smith:  Since 2004 they have not been allowed to get into the Umpqua for extraction 
at all. The alternative is out of channel, upstream mining.  The last management decision 
from 2006 was recently reaffirmed. 
 
Q: Moynahan- What if you had a designated rep from this group that sat on the 
executive committee to represent this group and its ideas? 
Kevin Moynahan will ask the executive committee next week on June 12 about the idea 
of having one of the roundtable group help inform the process.   
The types of issues that the exec team would benefit from having someone from an 
academic background provide insight on the types of issues that they deal with 
(permitting, economics, sustainability, etc). 
 
The group agreed and resoundingly nominated Peter Klingeman to represent the 
roundtable group. 
 
Kevin Moynahan:  I see a lot of value in what I’ve heard today.  Our discussion seems to 
be moving through well-informed thought, and brings us closer to real solutions (a fair 
permitting process). 
 
Joy Smith:  Seconds that, she sees value in this group, and likes the idea of inviting more 
people to the table.  She suggests we meet again in one to two months.   
 
Joy would also like to see the Umpqua study dovetailed in with the Chetco progress.  
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She was told that with reduced volumes, the COE (?) may reconsider their opinion. 
Research could be done to address this opinion and provide a road map to navigate 
through it.  The individuals participating in the round table may not be the ones that 
necessarily implement the study. 
 
This might help solve the constipation of the system. Obviously, there’s something 
broken when you’re working on the same permit for four years.    
 
Guillermo Giannico: OSU Extension has a lot of history on the agriculture and forestry 
end of things; working with permitting agencies and industries successfully.  Watershed 
and Fishery agents can play the same role when it comes to gravel extraction.  We are 
here to help facilitate the process, not take ownership of this group.  It sounds like 
another meeting might be fruitful.   
 
Jim Waldvogel:  Jim asked the representatives from the tech team and exec team to 
please report back to us on what those teams would like to see us to do. What are the 
others already doing (we don’t want to step on toes)? 
 
Executive Committee Members (present): Technical Committee Members (present): 
Ted Freeman     Patty Snow 
Joy Smith     Judy Linton 
Kevin Moynahan 
 
Peter Klingeman:  We can participate in these two committees and provide guidance, 
since we are more of an academic entity.   
 
The group agreed to meet again in one to two months time to continue the 
conversation. 
 
4:30 PM - ADJOURN  
 
Meeting notes prepared by Megan Kleibacker 
To suggest corrections email megan.kleibacker@oregonstate.edu or call 541-737-8715. 
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From: Linton, Judy L NWP
To: "Chris Lidstone"
Cc: Joy Smith
Subject: RE: Tech Team meeting - July 15 (ORUSG101)
Date: Friday, August 08, 2008 12:02:43 PM
Attachments: Untitled.msg

USGSACOE Umpqua Phase I program letter.msg

Here are some documents provided by USGS regarding the work on the Umpqua.  They are not super
specific because we (the Corps) gave them such a short time to prepare cost estimates and schedules. 
USGS will be working with the tech team throughout the Phase 1 and into the Phase 2 effort so there
will be various opportunities to comment.

Judy

-----Original Message-----
From: Chris Lidstone [mailto:CDL@lidstone.com]
Sent: Friday, August 08, 2008 11:42 AM
To: Linton, Judy L NWP
Cc: Joy Smith
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

I agree with that and feel that needs to be covered.  Do we have
anything in writing from the USGS re. the Umpqua that I can review and
provide written comments for the meeting that I won't be atttending?

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, August 08, 2008 10:53 AM
To: Chris Lidstone
Cc: Lori Warner-Dickason
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

Chris:  We should probably provide an update on the USGS efforts for
both the
Chetco and Umpqua at the next tech team meeting.  It will be important
for
all to have an understanding of what the Phase 1 effort of the Umpqua
will
be.  On the South Umpqua, the Phase 1 will be the full blown effort
described
in the "Phase 1 Assessment..." paper Janine put together and that we all
had
opportunity to comment on.  The remainder of the system will be a much
less
intensive and tech team members need to understand that up front.

I appreciate your input - these are important discussions.  Judy

-----Original Message-----
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		From

		Regulatory Branch

		To

		Linton, Judy L NWP

		Recipients

		Judy.L.Linton@usace.army.mil






________________________________________________________________________________________________________________


Attached is a .pdf file of a U.S. Army Corps of Engineers project where a permit is being requested. Some of the following information is made available in .pdf format which makes an excellant print resource, provided you've taken time to download Abobe Acrobat. For a free copy of Acrobat reader please visit:  http://www.adobe.com/products/acrobat/readstep.html





To provide any comments by e-mail, please visit: https://www.nwp.usace.army.mil/op/g/poc1.asp, 


click on the Project Manager's name or county or to fill out our Electronic Customer Survey form,  please visit: http://per2.nwp.usace.army.mil/survey.html.





Please visit our New  On-Line Permit Tracking System for up-to-date information on your projects at http://per2.nwp.usace.army.mil/.





For more information,  please visit Regulatory's home page at: https://www.nwp.usace.army.mil/op/g







Document.pdf

Document.pdf
























USGS/ACOE Umpqua Phase I program letter

		From

		Terrence D Conlon

		To

		Linton, Judy L NWP

		Cc

		Terrence D Conlon; James E O'connor; J. Rose Wallick

		Recipients

		Judy.L.Linton@usace.army.mil; tdconlon@usgs.gov; oconnor@usgs.gov; rosewall@usgs.gov






Judy,





Jim O'Connor and Rose Wallick prepared the attached program letter


providing information on the proposed Phase 1 study for the Umpqua River.


They asked me to review and submit this to you so that your agency can


begin the process of setting up a MIPR for the study. As you know the plan


is to use the funds in the remaining months of FY08 and during the first


half of FY09. Please let me know if the attachment will work for you.





Terrence


----------------------------------------------------------


Terrence Conlon, Chief


General Hydrologic Studies Section


USGS Oregon Water Science Center


2130 SW 5th Avenue


Portland, OR  97201


Phone: 503-251-3232


Fax: 503-251-3470


tdconlon@usgs.gov


----------------------------------------------------------


(See attached file: Umpqua_PhaseI_program_letter_20080728.doc)







Umpqua_PhaseI_program_letter_20080728.doc

Umpqua_PhaseI_program_letter_20080728.doc

Oregon Water Science Center


2130 SW 5th Ave


Portland, Oregon 97201-4976


http://or.water.usgs.gov/


July 25, 2008


Ms. Judy Linton



U.S. Army Corps of Engineers, Portland District



Regulatory Branch (CENWP-OD-G)



P.O. Box 2946



Portland, Oregon 97208-2946


Dear Ms. Linton:



This letter outlines an agreement for the U.S. Geological Survey (USGS) to conduct a reconnaissance (Phase I) analysis for the Umpqua River in western Oregon.   This Phase I reconnaissance level analysis will rely upon existing datasets to determine whether particular river reaches are aggrading, degrading or at equilibrium.  The main focus of this work will be between River Miles 110 and 175 on the South Fork Umpqua River, but a cursory overview will be provided of the overall Umpqua River system to provide additional information to guide prioritization of future studies.


The approaches and tasks involved in the Phase I study will be based upon the 25 June 2008 “Study Summary” document prepared by Janine Castro, U.S. Fish and Wildlife Service, in conjunction with guidance from the Gravel Technical Team chaired by the U.S. Army Corps of Engineers and the Oregon Department of State Lands. The exact activities will depend on data availability, field conditions and schedule constraints, but will include the following items:


· Compilation of readily available datasets including: historical and recent air photos, survey data from gravel mining operators, cross-sections and rating curves from USGS gages and bridge inspection reports.



· Literature review of previous reports and studies documenting channel conditions, sediment transport, and related topics.



· Reconnaissance field investigation. 



· Preparation of an Administrative Report summarizing data availability and study findings, including (1) determinations of river reach status regarding aggradation, incision, or equilibrium for the South Umpqua River between River Mile 110 and 175, and (2) special issues or conditions relevant to instream gravel mining within the remaining alluvial sections of the Umpqua River system. A draft report will be provided to the U.S. Army Corps of Engineers by approximately Nov. 15, 2008, and final report provided by approximately January 10, 2009.


· Presentation of study results to the U.S. Army Corps of Engineers in late 2008 or early 2009 at a mutually agreed upon time.


Development of the Phase I study will require 1) Background Literature Review, and data compilation $14,400 and 2) Site Visit, data analysis and report preparation - $66,600 for a total of $81,000 (including indirect costs).


The results of all work done under this agreement will be available for publication by the U.S. Geological Survey. The Water Resources Program operates under the authority of 31 USC 1535 of the Economy Act which allows us to perform this work. The Oregon Water Science Center DUNS number is 137883463.



You can enable us to initiate the Phase I study of the Umpqua River within the current Federal fiscal year  (October 1, 2007 – September 30, 2008) by sending a Military Interdepartmental Purchase Request (MIPR) to this office requesting the work and notifying us of the availability of $81,000.


In order to conduct this work, and meet the timelines requested by the U.S. Army Corps of Engineers, we will need to receive the interagency agreement or purchase order no later than August 10, 2008. If you feel that your agency cannot meet this target date, please let us know when we could expect to receive the interagency agreement or purchase order. 



We look forward working with you on in-stream gravel mining issues in Oregon. If you have any questions concerning this letter, please feel free to contact Jim O’Connor at (503) 251-3222.


Sincerely,



Dennis D. Lynch



Center Director



Ms. Judy Linton
page 2



cc:  DDLynch



       IBJaklitsch


       TDConlon


       JRWallick


       SWWinkler









From: Chris Lidstone [mailto:CDL@lidstone.com]
Sent: Friday, August 08, 2008 8:58 AM
To: Linton, Judy L NWP
Cc: Joy Smith; Rich Angstrom; Bill Yocum; Evans, Lawrence C NWP;
MOYNAHAN
Kevin; Lori Warner-Dickason
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

Judy:

I thank you for your email and it does help clarify certain things.  In
particular I am pleased to hear that there is a commitment to follow the
Chetco Process on the other watersheds. I agree that we, as a Technical
Team, would be remiss to make any recommendation (re. permitting of
gravel removal) to the Executive Team without a properly completed Phase
1 and Phase 2 analysis. I am also happy to hear that the Corps has the
funds to conduct a Phase 2 analysis of the S. Umpqua and that these
funds will be provided to the USGS.  I look forward to working closely
with the USGS in an effort to shape both the Phase 1 and 2 evaluations.

I still have problems with the Lower Umpqua effort.  I don't agree with
Chuck technically on the estuary, but will attempt to discuss this with
him directly outside the Tech Team.  To help you understand my concern,
let me summarize as follows:

To understand how gravel mining in the South Umpqua affects the estuary,
one first has to separate out the impacts of some 400 overall dams
within the entire Umpqua River Watershed, then separate out the impacts
of the Corps dredging in Winchester Bay and then qualitatively estimate
how the removal of X cubic yards of gravel removal from River Mile 110
to 165 river miles affects the estuary which is tidally affected and
exists between RM 0 and 25. This would have to be completed with limited
hydraulic information, no sediment transport information and very little
quantification of sediment production. Even with this proposed effort,
one likely wouldn't have the data or the time to include the sediment
contributions from the Smith River and the North Umpqua side. As a
scientist and without the opportunity to review their detailed technical
approach, I don't understand what the USGS can accomplish with a
reconnaissance Phase 1 on the lower Umpqua, which will have any meaning
to the Technical Team.    NOAA seems to want a conclusion that I am
afraid will be impossible to substantiate.

In conclusion I think it is dangerous to approach something (linkage
between gravel mining on the South Umpqua with the geomorphic state of
the estuary) that is as far reaching as this and involves so many
intrinsic and extrinsic variables with the predisposition that we will
find out what we can, but not spend much time and obviously no
additional budget. I guess I am a believer that if we do something, we
should do it right. Finally I assume that we have authorized the USGS to
do a "normal phase 1 for the South Umpqua" so that the Technical Team
can make a well founded recommendation to the Executive Team on whether
or not we should progress from a phase 1 to a phase 2 on the South
Umpqua.

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
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970 223 4706 facsimile
970 420 5257 cell

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell
-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Thursday, July 24, 2008 10:43 AM
To: Chris Lidstone
Cc: Joy Smith; Rich Angstrom; Bill Yocum; Evans, Lawrence C NWP;
MOYNAHAN Kevin; Lori Warner-Dickason; Linton, Judy L NWP
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

Chris:  sorry for not replying to your message sooner.  I have been
meaning
to call you (left a message yesterday) to allow a better discussion.  I
understand you are traveling so wanted to get a response out.

1.  Chuck Wheeler indicated NMFS would not be supportive of a Phase 1 or
2
evaluation of the S. Umpqua that does not also include the estuary.
They
believe we need to evaluate how work (gravel mining) on the S. Umpqua
affects
the estuary.  Unfortunately, the estimate we received from USGS (and
subsequent dollars from COE Headquarters) was for a detailed evaluation
of
the S. Umpqua only.  In an effort to come to some resolution, the idea
of
adding a "reconnaissance" level Phase 1 evaluation of the mainstem
Umpqua
(mile 110 to the mouth) and the N. Umpqua was discussed.  The
reconnaissance
Phase 1 differs from the normal Phase 1 approach in that the level of
effort
to track down existing information is not as intense (i.e. find out what
you
can but don't spend much time).  Hopefully this can provide the
necessary
link between the S. Umpqua and the estuary that NMFS believes important.
USGS has indicated they will not require additional funds to add this
recon
effort.

Phase 2 is a different matter.  Again, USGS provided cost and schedule
for
conducting a sediment transport study of the S. Umpqua only.  As you
indicate, budgets are limited...if it is concluded that a Phase 2 of the
estuary (or other another portion of the Umpqua) is required, it will be
the
responsibility of the Technical Team to provide that recommendation to
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the
Executive Team with rationale and cost estimate.  The Executive Team
will
then be responsible for accepting (or not) the recommendation and
developing
a strategy for obtaining the necessary funds.

2.  The question was raised about the need to conduct a Phase 2
evaluation if
the Phase 1 evaluation showed the system to be degrading.  The Charter
that
will be signed by the Executive Team at their next meeting states in
part-

"It is understood that evaluation of the Phase 1 and Phase 2 studies and
all
other relevant information will be used to determine final permitting
decisions for gravel mining in the Chetco River system.  The Technical
Team
will develop a document for presentation to the Executive Team
summarizing
their analyses and any recommendations regarding project permitting.
The
Corps and DSL will use this document as part of their respective agency
decision making related to consideration of any future request for
commercial
gravel mining in the Chetco River."

This process also applies to the other watersheds we study.  I don't
know if
it would be possible for the Technical Team to make a recommendation
regarding project permitting based solely on the results of a Phase 1
evaluation.  It seems the results of a Phase 2 analysis would strengthen
any
recommendation for or against further mining of a watershed.  At this
point
the Corps has the funds to conduct a Phase 2 analysis of the S. Umpqua
and
will be providing those funds to USGS.  USGS will work closely with the
Technical Team to shape both the Phase 1 and 2 evaluations.

3.  I don't recall this statement being made, but I could have missed
that
portion of the conversation.  I do know Joy Smith has been working
closely
with Teena Monical, Permit Chief of our Eugene Office, to see if it is
possible for some level of mining to occur either during the 2008 or
2009
season.

I hope this helps.  Perhaps we can take a few minutes at the next tech
team
meeting to make sure all members are on the same page regarding the
direction
we are headed with evaluations on the Umpqua.

Judy

-----Original Message-----
From: Chris Lidstone [mailto:CDL@lidstone.com]
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Sent: Friday, July 18, 2008 3:18 PM
To: Linton, Judy L NWP
Cc: Joy Smith; Rich Angstrom; Bill Yocum
Subject: RE: Tech Team meeting - July 15 (ORUSG101)

Judy:

As you were aware, I was in and out of the meeting on Tuesday. We were
in pre-op and my wife's surgery kept getting delayed. Unfortunately in
my effort to participate in the conference call and juggle the surgery,
I lost most of the meeting and only picked up bits and pieces. I
understand that certain things did occur, which I would not have
supported had I been in full participation. I would like to confirm
several items and if necessary redirect the discussion, if my
understanding of what occurred is correct.

1. Did the Tech Team agree that a Phase I analysis of the South Fork of
the Umpqua must also look at the estuary? I disagree with this approach
since (a) there is 110+/- river miles distance to the estuary. This is a
completely different situation from the Chetco and a significantly
different size watershed.  In a perfect world we (the Tech Team) would
study the entire watershed-for every watershed. However budgets are
limited and science does not necessarily support a dilution of our
technical resources. It is my opinion that we need to concentrate our
resources on the issues at hand as defined by the Executive Team. (b)
furthermore, the Corps is actively dredging in Winchester Bay and I
think that dredging activity will complicate the analysis of estuary
response and certainly would obscure an analysis of the relationship
between the "condition of the estuary" and material removal 110+ miles
upstream.

2.      Did the Tech Team make a recommendation that "if it is
determined, from Phase I that if either the estuary or the South Fork is
in a degrading condition, then the Phase II analysis will not be needed
and no permits will be issued?  Again I question the technical basis for
this recommendation, since the only thing that will answer the question
of sediment continuity (connectivity) between the seven (7) +/- gravel
bar permits from RM 112 to RM 165 and the estuary is a sediment
transport study.  This study is an integral part of Phase 2. I don't
think there should be an either/or and certainly, I don't think the Tech
Team should make any permitting decisions solely based on a Phase 1
study.  Unique circumstances could be considered, but at this stage I
don't know what those circumstances might be.

3. Finally I understand that someone may have noted that that "no permit
applications have been submitted for the Umpqua River and that this
failure to submit a new permit application (which I can't even guarantee
is true)
reinforces the lack of need for the Phase II study." If this was said it
is a smoke screen and reflects either ignorance or bias on the part of
the individual who made this statement.  This statement needs to be
corrected amongst the entire Tech team in whatever fashion you think is
appropriate. 

The facts are and all of the agency personnel should be aware that (a)
the South Umpqua permits were denied in Fall, 2006; (b) the permit
denials were appealed in November 2006. (c) the Omaha District of the
Corps agreed with several aspects of the appeal and remanded it back to
the Portland District (effectively the Eugene Field office) in August
2007; (d) there was a concerted effort to resubmit and receive approval
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for the 2007 field (in-water work window) season by the operators and
the effort was derailed by the DEQ 401 certification process that failed
to take place in August and September, 2007; (e) several of the
companies involved in that appeal have continued to work with the
agencies with respect to the 2008 and likely the 2009 field season. This
effort has included meetings, investments into surveys etc.  In
conclusion it is a patently false statement for anyone to say that there
is no interest from the operators  on gravel removal from the South
Umpqua. I cannot conceive what prompted this statement and can not agree
with the conclusion. Given the amount of time, money and resources
expended by industry on these economically important resources, I am
disappointed with the individual who made this statement.

Please clarify what transpired and let me know what needs to be done to
correct this misinformation.

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell
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From: Terrence D Conlon
To: Linton, Judy L NWP
Cc: Terrence D Conlon; James E O"connor; J. Rose Wallick
Subject: USGS/ACOE Umpqua Phase I program letter
Date: Monday, July 28, 2008 2:41:13 PM
Attachments: Umpqua_PhaseI_program_letter_20080728.doc

Judy,

Jim O'Connor and Rose Wallick prepared the attached program letter
providing information on the proposed Phase 1 study for the Umpqua River.
They asked me to review and submit this to you so that your agency can
begin the process of setting up a MIPR for the study. As you know the plan
is to use the funds in the remaining months of FY08 and during the first
half of FY09. Please let me know if the attachment will work for you.

Terrence
----------------------------------------------------------
Terrence Conlon, Chief
General Hydrologic Studies Section
USGS Oregon Water Science Center
2130 SW 5th Avenue
Portland, OR  97201
Phone: 503-251-3232
Fax: 503-251-3470
tdconlon@usgs.gov
----------------------------------------------------------
(See attached file: Umpqua_PhaseI_program_letter_20080728.doc)
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Oregon Water Science Center

2130 SW 5th Ave

Portland, Oregon 97201-4976

http://or.water.usgs.gov/

July 25, 2008

Ms. Judy Linton


U.S. Army Corps of Engineers, Portland District


Regulatory Branch (CENWP-OD-G)


P.O. Box 2946


Portland, Oregon 97208-2946

Dear Ms. Linton:


This letter outlines an agreement for the U.S. Geological Survey (USGS) to conduct a reconnaissance (Phase I) analysis for the Umpqua River in western Oregon.   This Phase I reconnaissance level analysis will rely upon existing datasets to determine whether particular river reaches are aggrading, degrading or at equilibrium.  The main focus of this work will be between River Miles 110 and 175 on the South Fork Umpqua River, but a cursory overview will be provided of the overall Umpqua River system to provide additional information to guide prioritization of future studies.

The approaches and tasks involved in the Phase I study will be based upon the 25 June 2008 “Study Summary” document prepared by Janine Castro, U.S. Fish and Wildlife Service, in conjunction with guidance from the Gravel Technical Team chaired by the U.S. Army Corps of Engineers and the Oregon Department of State Lands. The exact activities will depend on data availability, field conditions and schedule constraints, but will include the following items:

· Compilation of readily available datasets including: historical and recent air photos, survey data from gravel mining operators, cross-sections and rating curves from USGS gages and bridge inspection reports.


· Literature review of previous reports and studies documenting channel conditions, sediment transport, and related topics.


· Reconnaissance field investigation. 


· Preparation of an Administrative Report summarizing data availability and study findings, including (1) determinations of river reach status regarding aggradation, incision, or equilibrium for the South Umpqua River between River Mile 110 and 175, and (2) special issues or conditions relevant to instream gravel mining within the remaining alluvial sections of the Umpqua River system. A draft report will be provided to the U.S. Army Corps of Engineers by approximately Nov. 15, 2008, and final report provided by approximately January 10, 2009.

· Presentation of study results to the U.S. Army Corps of Engineers in late 2008 or early 2009 at a mutually agreed upon time.

Development of the Phase I study will require 1) Background Literature Review, and data compilation $14,400 and 2) Site Visit, data analysis and report preparation - $66,600 for a total of $81,000 (including indirect costs).

The results of all work done under this agreement will be available for publication by the U.S. Geological Survey. The Water Resources Program operates under the authority of 31 USC 1535 of the Economy Act which allows us to perform this work. The Oregon Water Science Center DUNS number is 137883463.


You can enable us to initiate the Phase I study of the Umpqua River within the current Federal fiscal year  (October 1, 2007 – September 30, 2008) by sending a Military Interdepartmental Purchase Request (MIPR) to this office requesting the work and notifying us of the availability of $81,000.

In order to conduct this work, and meet the timelines requested by the U.S. Army Corps of Engineers, we will need to receive the interagency agreement or purchase order no later than August 10, 2008. If you feel that your agency cannot meet this target date, please let us know when we could expect to receive the interagency agreement or purchase order. 


We look forward working with you on in-stream gravel mining issues in Oregon. If you have any questions concerning this letter, please feel free to contact Jim O’Connor at (503) 251-3222.

Sincerely,


Dennis D. Lynch


Center Director


Ms. Judy Linton
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Oregon Water Science Center 
2130 SW 5th Ave 

Portland, Oregon 97201-4976 
http://or.water.usgs.gov/ 

 
July 25, 2008 

 
Ms. Judy Linton 
U.S. Army Corps of Engineers, Portland District 
Regulatory Branch (CENWP-OD-G) 
P.O. Box 2946 
Portland, Oregon 97208-2946 
 
 
Dear Ms. Linton: 
 
This letter outlines an agreement for the U.S. Geological Survey (USGS) to conduct a reconnaissance 
(Phase I) analysis for the Umpqua River in western Oregon.   This Phase I reconnaissance level analysis 
will rely upon existing datasets to determine whether particular river reaches are aggrading, degrading or 
at equilibrium.  The main focus of this work will be between River Miles 110 and 175 on the South Fork 
Umpqua River, but a cursory overview will be provided of the overall Umpqua River system to provide 
additional information to guide prioritization of future studies. 
 
The approaches and tasks involved in the Phase I study will be based upon the 25 June 2008 “Study 
Summary” document prepared by Janine Castro, U.S. Fish and Wildlife Service, in conjunction with 
guidance from the Gravel Technical Team chaired by the U.S. Army Corps of Engineers and the Oregon 
Department of State Lands. The exact activities will depend on data availability, field conditions and 
schedule constraints, but will include the following items: 
  

 Compilation of readily available datasets including: historical and recent air photos, survey data 
from gravel mining operators, cross-sections and rating curves from USGS gages and bridge 
inspection reports. 

 
 Literature review of previous reports and studies documenting channel conditions, sediment 

transport, and related topics. 
 

 Reconnaissance field investigation.  
 

 Preparation of an Administrative Report summarizing data availability and study findings, 
including (1) determinations of river reach status regarding aggradation, incision, or equilibrium 
for the South Umpqua River between River Mile 110 and 175, and (2) special issues or 
conditions relevant to instream gravel mining within the remaining alluvial sections of the 
Umpqua River system. A draft report will be provided to the U.S. Army Corps of Engineers by 
approximately Nov. 15, 2008, and final report provided by approximately January 10, 2009. 

 
 Presentation of study results to the U.S. Army Corps of Engineers in late 2008 or early 2009 at a 

mutually agreed upon time. 
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Development of the Phase I study will require 1) Background Literature Review, and data 
compilation $14,400 and 2) Site Visit, data analysis and report preparation - $66,600 for a total of 
$81,000 (including indirect costs). 
 
The results of all work done under this agreement will be available for publication by the U.S. 
Geological Survey. The Water Resources Program operates under the authority of 31 USC 1535 
of the Economy Act which allows us to perform this work. The Oregon Water Science Center 
DUNS number is 137883463. 
 
You can enable us to initiate the Phase I study of the Umpqua River within the current Federal 
fiscal year  (October 1, 2007 – September 30, 2008) by sending a Military Interdepartmental 
Purchase Request (MIPR) to this office requesting the work and notifying us of the availability of 
$81,000. 
 
In order to conduct this work, and meet the timelines requested by the U.S. Army Corps of 
Engineers, we will need to receive the interagency agreement or purchase order no later than 
August 10, 2008. If you feel that your agency cannot meet this target date, please let us know 
when we could expect to receive the interagency agreement or purchase order.  
 
We look forward working with you on in-stream gravel mining issues in Oregon. If you have any 
questions concerning this letter, please feel free to contact Jim O’Connor at (503) 251-3222. 
 
 
 
 

Sincerely, 
 
 
 

 
Dennis D. Lynch 
Center Director 
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Ms. Judy Linton page 2 
 
 
cc:  DDLynch 
       IBJaklitsch 
       TDConlon 
       JRWallick 
       SWWinkler 
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From: Chris Lidstone
To: Linton, Judy L NWP
Cc: Joy Smith; Bill Yocum; Ted Freeman; Rich Angstrom
Subject: RE: Next tech team meeting
Date: Tuesday, August 12, 2008 3:33:15 PM

Judy:

I've asked Bill Yocum to serve as the industry representative for the
next tech team meeting on the 19th. I'm sorry I won't be there. If by
any far reaching chance they settle this case at the last minute, I will
let you and Bill know.

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, August 08, 2008 11:55 AM
To: Chris Lidstone
Cc: Joy Smith
Subject: RE: Next tech team meeting

Chris:  because I believe most all other members of the tech team are
available on the 19th I do not want to change the date at this time.
Please
let me know who the industry representative will be.

Thanks - Judy

-----Original Message-----
From: Chris Lidstone [mailto:CDL@lidstone.com]
Sent: Friday, August 08, 2008 10:46 AM
To: Linton, Judy L NWP
Cc: Joy Smith
Subject: RE: Next tech team meeting

Judy:

I am in court (testifying expert) all day on the 19th and 20th. Any
chance of moving it around or else I will need to have another
representative there. If you have any flexibility I can give you my
schedule. I would like to attend-if at all possible.

Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525

970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell

3/7/2011 Public Notice - Additional Team Documents 000759



-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Friday, August 08, 2008 10:34 AM
To: Chris Lidstone
Subject: RE: Next tech team meeting

Meeting is set for August 19 from 10-12.  I'll probably send out a
reminder
early next week with draft agenda...I have a few items identified for us
to
discuss.

-----Original Message-----
From: Chris Lidstone [mailto:CDL@lidstone.com]
Sent: Friday, August 08, 2008 8:59 AM
To: Linton, Judy L NWP
Subject: Next tech team meeting

Judy:

I forgot to ask in my last email-when is our next tech team meeting? I
have
two court cases this month, so my schedule is a bit disrupted.

Chris

Christopher D. Lidstone

President, Lidstone and Associates, Inc.

4025 Automation Way, Bldg. E

Fort Collins, CO 80525

970 223 4705 office

970 223 4706 facsimile

970 420 5257 cell
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chip Andrus"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Glen Hess"; "Janine

Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty
Snow"; "Robert Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Subject: August 19 Tech Team mtg
Date: Wednesday, August 13, 2008 10:13:41 AM
Attachments: 17June08Gravel_TechTeamMtg_notes_draft.doc

July 1508Gravel_TechTeamMtg_notes_draft.doc
Fw Gravel Extraction Techniques.msg

A reminder about our tech team meeting scheduled for Tuesday August 19 (10-12) at the Corps office
in Portland (Regulatory Conference Room, 8th floor).  Call in number is 503-808-5199; Password –
2580.  Please let me know if you will attend in person.

Attached are the draft minutes from the June 17 and July 15 meetings.  Please review and provide any
comments.  We can discuss as necessary on the 19th especially where there were items noted for
further discussion or report back to the group.
       

Attached also is a list of gravel extraction techniques which came from Dennis Halligan; these methods
are available for use in northern California and Janine thought it would be good for the tech team to
review these techniques and see if there are some methods suited for the Chetco.  There may also be
methods we want to eliminate from any consideration.  This came up at the Gravel Round Table
meeting on August 6 – most tech team members were present…we can do a brief run down for those
that missed.
 

I’ll have a draft agenda out no later than Monday morning.  Topics will include an update on Chetco
studies, process for developing RGP/GP (timelines, identifying activities, etc), reporting inconsistencies
(making sure agencies are asking for the same info in same way).  Are there other items we should
discuss?  Judy
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Gravel Tech Team Mtg


June 17, 2008


COE office


Agenda and Meeting Notes (notes in italics)


Present:  Judy Linton, Alex Cyril, Rose Wallick, Lori Warner-Dickason, Patty Snow, Bill Yocum, Janine Castro.  By phone: Robert Elayer, Chris Lidstone and Chuck Wheeler. 


1. Update on the USGS Scope of Work for Phase II of the Chetco:  Chris had questions about the scope of work, which were discussed.  


2. Habitat and Biological Parameters for the Scope of Work:  

Temperature data:  The habitat and biological parameters were discussed.  Chuck thought the watershed council temperature measurements probably wouldn’t meet our needs.  The group discussed potential temperature methods of data collection.   Rose will contact Carl Page, to see if he will be collecting temperature data.  If the data we need is not being collected, Rose will revise the proposal and include it. .


Water quality data:  Alex mentioned that DEQ has some water quality data, but that additional parameters would be helpful, like turbidity.  If collected over just one year, the data would be of limited value, but over several years, some of the data would provide valuable information related to long term trends.  Rose will include this in the revised proposal.


Estuary Bathymetry to head of tide:  The group discussed estuary bathymetry needs.  The scale of the survey should be sufficient to detect change and compare with 1939 bathymetry.  The cost of doing such work would be 15-25, K depending on the scale required.  Rose will contact John Craig of the COE about their survey data and forward this to the USGS survey folks, who will work up a sow budget.


Other existing data:  BLM may have some veg mapping data.  Janine mentioned that we should be able to get a lot of what we need from aerial photo interpretation.  Patty mentioned that ODFW has aquatic inventory data and will contact ODFW staff for the 2004 data.  USGS can provide qualitative information on the bank materials as part of the study.  The watershed council has lots of information on the aquatic veg, which may be helpful.  


Lori raised some questions about the necessity of collecting all of these parameters for these particular permit actions.  The group consensus was that we needed to collect baseline data to use for future permitting decisions and detect trends over time.  Lori asked how future data collection to measure the trends would be funded.  Would this be part of the future permit monitoring requirements?


Schedule:  Rose will revise the SOW and budget to include the items discussed.  She said that it was doubtful that the current funds will cover all of these items.   By next week she would like to have the SOW completed.  Rose plans to start intensive data collection in August.   


1) Umpqua Phase I:  

There was a lot of discussion about the scope of the Umpqua work and whether or not it was limited to the South Umpqua.  This needs to be determined.


Janine provided 4 documents that describe what she did for the Chetco phase I study.  Janine agreed to update the process description and forward to Judy to provide to Joy Smith.  Joy will need some technical assistance determining what information is useful, since the Umpqua is very different from the Chetco.  Janine recommended that they start collecting all of the existing available data and then decide what is useful.  


Alex mentioned that there were other reasons, such as alternatives, that were cited for permit denial.  She expressed concern that we would do this work on the gravel budget issue without the other issues being addressed.  Alex suggested that the applicants start addressing the other issues. Chuck also mentioned needing confirmation that LTM had completed their operations on the lower Umpqua.  


There was also discussion about the other operations in the Illinois, Applegate and Tillamook area and how they may be assimilated into the process.  


Who would do the phase I for the Umpqua?  Kevin is asking Pete Klingeman.  If Pete doesn’t want to, Rose said that USGS may be able to.  


Next Steps for Phase I of the Umpqua:  


a) Janine will revise the process for the phase I study and forward to Judy for Tech Team input.  


b) Judy will send to Joy who will collect all the existing data.


c) The spatial scope of phase I needs to be identified.


d) A funding source for phase I needs to be identified.


e) A contractor to do the phase I work needs to be identified.


f) The group will do the same for the Rogue.


g) Lori and Judy will follow up with Larry and Kevin about how the Applegate, Illinois and Tillamook operations will be assimilated into the process.


Next meetings:  July 15, 1:00 and August 19, 10:00, both at the COE office.



Gravel Tech Team Mtg


July 15, 2008


COE office


Agenda and Meeting Notes (notes in italics)


Present:  Judy Linton, Lori Warner-Dickason, Alex Cyril, Rose Wallick, Jim O’Connor, Patty Snow, Bill Yocum, Janine Castro and Jay Charland  By phone:  Chris Lidstone and Chuck Wheeler. 


Before the meeting started, Judy mentioned that the Regional Gravel initiative paper was expected to be signed by the Exec Team on August 21 and comments should be sent in ASAP.  


1. Update on the USGS Scope of Work for Phase II of the Chetco: Rose described the current scope of work, which includes sediment transport, vegetation mapping, soils materials mapping, bathymetric survey (lower 3.5 miles) to compare with 1939 data.  Because of costs and need to complete scope for sediment transport studies, water quality data (temp and turbidity) and aquatic vegetation data were omitted from the scope of work. The Watershed Council may have dissolved oxygen and temperature data, which may be useful but they lack funding for long-term monitoring.  Rose asked the group of she should pursue the WSC data?  Rose will forward the description of the WSC data to the team to see if it is useful.    


2. Update on Phase I and II of Umpqua work:  The SOW for the Phase I was discussed.  Cost is 613K.  Some questioned the need for a Phase II study if the results of Phase 1 showed the system is degrading.  The need to stay flexible was discussed in case the phase II was not needed.


Geographical scope of the phase I study:  Chuck mentioned that unless a rigorous study of the estuary is included, his agency may not accept the results of phase I or II.  Need to know the vertical trend of the estuary as well.  


The group thought it would be appropriate to do an intensive look in permit area in S. Umpqua, reconnaissance level review for the rest of the basin.  The scope of phase II will be dependent on the results of Phase I.


Timing of Phase I work:  USGS needs to do fieldwork for Phase I work during low water in October.  


3. CHERT process discussion:  the group discussed the information about the CHERT process.  It appeared to be information intensive with lots of annual monitoring.  It provides consistency and predictability for the industry.  Elements of the CHERT process were discussed.  One item we can take from CHERT process is need for consistent monitoring.


4.  It was noted that Janine prepared a description of the phase I study and sent it to the Tech team.  Chris provided comments which will be incorporated into a new draft.  


Next Steps:


Phase II, Chetco work:


1. Rose will forward a description of the WSC data to the team to see if it is useful.   


2. Chuck will review the WSC data description to see what else is needed for NMFS purposes.  He will also check with roundtable group to see if they are interested in supporting more data collection.  


3. Judy will forward revised SOW to the team. 



Phase I and II Umpqua:

1. Judy will check to see if the Phase I for the Umpqua can also include the estuary.


2. Judy will report back to the group on how much flexibility the COE has for funding and project scope of work.  


3. Janine will send a new draft of the phase I study procedure.  


Next meeting:  August 19th, 10-12 at the COE.
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Thought you might be interested.


 


Bill


 


----- Original Message ----- 


From: Dennis Halligan 


To: byocum@hughes.net ; tedf@hughes.net 


Sent: Thursday, August 07, 2008 10:53 AM


Subject: Gravel Extraction Techniques








Hello Ted and Bill, 





I appreciated the opportunity to participate with you in the gravel roundtable yesterday.  I thought things went well and progress was made on a number of topics. I am looking forward to seeing your operation in the near future.





As per your request, I have attached a rough document that contains a number of extraction methods. These methods are currently in the toolbox in Humboldt, Del Norte, and Sonoma Counties.  Not all techniques are appropriate for all sites.  Managers will need to pick and choose the right techniques. I also anticipate there will be some tweaking with various extraction parameters (buffer widths, skim floor elevations, finished surface cross-slopes, etc.) to fit Oregon requirements/desires.  I currently do not have drawings of each technique since some have not been proposed for use in an annual extraction plan. However, the text should give you an idea of what the configurations would look like.





I also sent a copy to Megan and Guillermo, but Megan won't distribute her copy until she finishes the meeting notes. I figured you would like to see this sooner than that.





Please let me know if you have any questions, comments, or if you want to speak about any fish assessments you might want done for you and your operation.





Thank you. 
<<Gravel Extraction Techniques.doc>> 





Dennis Halligan 
Fisheries Biologist 
Stillwater Sciences 
850 G Street, Suite K 
Arcata, CA 95521 
Phone: 707-822-9607 ext. 205 
Fax: 707-822-9608 
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Gravel Extraction Techniques  


Instream gravel extraction operations may be located in reaches that exhibit variations in channel morphology, elevation, vegetation patterns, aquatic habitats, and aggregate deposits.  This variation in physical and biological characteristics suggests an innovative site-specific planning approach is needed rather than a one-size-fits-all methodology.  A variety of extraction methods are available that could be applied on a site-specific basis depending on bar morphology, discharge characteristics, and proximity to sensitive habitats.  These methods include, but are not limited to:



Horseshoe Skim:  This method would gravel from the downstream two-thirds of gravel bars.  A lateral edge-of water buffer equivalent to 20% of the active channel width will be maintained along the low flow channel.  The upper third of the bar will be left in an undisturbed state as an upper bar buffer.  The finished grade of the extraction area will have a downstream gradient equal to the river and a flat cross slope and will be no lower than the one-foot above the low flow water surface elevation.  Cut-slopes will be left at a 2:1 (horizontal:vertical) slope except along the upstream side at the head-of-bar buffer where a 10:1 slope will be established.  There will be at least a 15-foot offset buffer from the bank.  The extraction surface shall daylight along the downstream 1/5 of the bar to facilitate drainage following high runoff events.  The horizontal and vertical offsets are intended to remove the excavation area away from the low-flow channel and minimize effects on listed salmonid species by disconnecting the mined surface from frequent flow inundation.  Due to less frequent flow inundation, horseshoe-shaped skims may take larger flow events to replenish than traditional skim designs, depending on the unaltered bar height between the excavation and the stream.



Inboard Skim:  This method is similar to the horseshoe except that it maintains a wider horizontal offset from the low flow channel where warranted.  These areas would be excavated to a depth no lower than the water surface elevation offset, with a 0–0.5% cross slope, steeper (1:1) slopes on the sides, and gentle (10:1) slopes at the head of the excavation.  The horizontal and vertical offsets are intended to remove the excavation area away from zones of frequent flow inundation.  There would be a 15-foot offset buffer from the bank.  The excavation may extend into the upper one-third of the head-of-bar buffer if sufficient rationale is provided to show that protection of the upstream riffle would be maintained.



Narrow Skim:  Narrow skims of active bar surfaces will be limited to widths no greater than 1/3 of the exposed bar width as measured at the widest point of the bar.  Narrow skims may extend into the traditional head-of-bar buffer, tapering gradually as a function of decreasing bar width.


Traditional Skim:  This method is similar to the horseshoe skim except that there would not be a 20% active channel width-wide lateral buffer along the low flow channel.  The edge of water buffer would begin at 1 to 2 feet above the low flow water surface elevation.  The upper third of the bar will be left in an undisturbed state as an upper bar buffer.  The finished grade of the extraction area will have a downstream gradient equal to the river and a 0.5% cross slope and will be no lower than the one-foot above the low flow water surface elevation.  Cut-slopes will be left at a 2:1 (horizontal:vertical) slope except along the upstream side at the head-of-bar buffer where a 10:1 slope will be established.  There will be at least a 15-foot offset buffer from the bank.


Secondary Channel Skim: Elongate, shallow excavations within or adjacent to dry, secondary channels, designed to be free-draining and open along its length so as to not impede fish passage/migration and to prevent potential fish stranding.  The skim floor elevation shall be at least one foot above the crest of downstream secondary channel riffle feature and may extend into and beyond the midline crest of the bar surface.  The skimmed floor would have a downstream gradient equal to the river and a flat cross slope. The upstream riffle crest, or elevation control of secondary channel shall not be affected by extraction operation.


Alcove: Alcove extractions are located on the downstream end of gravel bars, where naturally occurring alcoves generally form and provide velocity refuge for juvenile salmonids during moderate to high flows.  Alcove extractions are typically irregularly shaped to avoid disturbance of riparian vegetation, and open to the low-flow channel on the downstream end to avoid stranding salmonids.  Alcoves can be extracted down below the low-flow surface elevation and are usually small in area and volume extracted, relative to other extraction methods.  They are primarily used as a habitat enhancement tool and could be constructed in conjunction with other extraction methods.



Upstream Alcove:  An upstream alcove may be proposed by regulatory agencies as an experimental extraction methodology.  This alcove would be located at the upstream end of the bar.  The base elevation at the upstream end of the extraction would be at or below the low flow water surface.  The excavation would have its centerline situated along the longitudinal midpoint of the bar and would be no more than 1/3 of the bar in width.  Edge-of-water buffers would be established that would equal 1/3 of the bar width.  The extraction would progress downstream on a flat slope and end at the highest point on the bar, but in no case extend into the downstream half of the bar.



Oxbow Extraction: Narrow (average low-flow channel width or less), linear, off-channel excavations along historic channel locations, typically defined on aerial photographs by curvilinear vegetation colonization, muted secondary channels, or as the toe of a moderate to high floodplain or valley margin.  Extraction shall be located where a future channel would be desired should the thalweg shift in future years.  Features should be located in downstream two-thirds of bar to minimize channel capture and may be excavated deeper than the adjacent thalweg.  Oxbow extractions can be used as habitat enhancement features provided they are deep enough to extend into the hyporheic zone and maintain suitable water depth during the low flow period.  Introduction of floating large woody debris and brush structures would provide cover for fish and improve macroinvertebrate (fish food) production.  


High Floodplain Skim: This method extracts gravel from the 5- to 15-year floodplain adjacent to the channel. The extraction area is to be excavated down to the 35% exceedence flow elevation and in such a way as to promote backwatering and fine sediment deposition.  The skimmed floor will have a downstream gradient equal to the river and a 0.5% cross slope.  The extraction will separated from the river by a 50-foot wide buffer strip along the terrace and channel interface.  This buffer will be open to the river at the 35% exceedence flow elevation and allow water to enter the extraction area during storm runoff events.  This type of extraction is expected to foster riparian vegetation development by creating a suitable seed bed that is at a low enough elevation so seedling roots can gain access to summer groundwater.  


The intent is to utilize this method during drought periods or as an environmental enhancement opportunity if a suitable site is available.  It is expected that this feature may take several years to fully develop and seed in, but once it does then a patch of riparian vegetation could become well-established with roots reaching the summer water table.  This vegetation could provide high quality rearing habitat if and when the river eventually migrates back to this location.



A number of features make this extraction fish-friendly.  The buffer opening and cross-sloping enhance drainage of the extraction area, which minimizes the potential for fish entrapment.  The establishment of riparian vegetation could pay off in later years in high quality instream habitat.  In the meantime, a variety of avian and wildlife species would be able to utilize the newly created riparian habitat.  The edge-of-channel buffer and high elevation terrace surrounding the extraction will allow high flows, and associated bedload, to move around and not over the extracted surface until a 10- to 15-year return interval flood event.  The extraction is well away from the wetted channel and as such will not interfere with low flow habitat development.  The backwater area could provide high quality high flow winter rearing habitat both prior to and as riparian vegetation develops.


Moderate Floodplain Skim: These extractions are irregularly shaped excavations (to avoid excavating riparian vegetation) located on the 3-to-5 year floodplain surface away from the low flow channel.  An excavator digs out the sediment and leaves the sides of the area sloped.  The floor of the excavation may either stay above or extend into the groundwater table.  Moderate floodplain skims allow for gravel extraction away from frequently inundated gravel bar surfaces and most salmonid habitat features.  These skims will only fill with commercial grades of sediment during very high flow events, on the order of every 3 to 5 years or less frequently, and typically over a multi-year period.  It is anticipated that a high proportion of sand and fine sediment will settle out in the extraction area and create a suitable seed bed for riparian vegetation development that is closer to the water table than the original surface.  A connection should be constructed to the low flow channel to help reduce salmonid entrapment potential.


Low Floodplain Skim: Low floodplain skims are irregularly shaped excavations (to avoid excavating riparian vegetation) located on the 1-to 2-year floodplain surface.  An excavator digs out the sediment below the water table and leaves the sides of the area sloped.  Low floodplain skims allow for gravel extraction away from frequently inundated gravel bar surfaces, and most salmonid habitat features.  Low floodplain skims will recruit sediment only during high flow events, on the order of every 1 to 2 years or less frequently, and typically over a multi-year period.  Low floodplain skims may have vegetation, either existing or planted, around their perimeter, and may contain some type of cover elements, such as woody debris.  It is anticipated that a high proportion of sand and fine sediment will settle out in the extraction area and create a suitable seed bed for riparian vegetation development that is closer to the water table than the original surface.  Low floodplain skims should have a connection to the low flow channel or other frequently inundated secondary channel to reduce salmonid entrapment potential. 



Other:  Other extraction methods could be developed that are designed to fit the morphologies of the individual extraction bars and depositional/vegetation patterns.  These methods would be developed in consultation with the regulatory agencies and be protective of river form and function.


Prepared by:



Dennis Halligan



Fisheries Biologist



Stillwater Sciences



850 G Street, Suite K



Arcata, CA 95521



Phone: 707-822-9607 ext. 205



Fax: 707-822-9608



August 7, 2008








Gravel Tech Team Mtg 
June 17, 2008 

COE office 
Agenda and Meeting Notes (notes in italics) 

 
Present:  Judy Linton, Alex Cyril, Rose Wallick, Lori Warner-Dickason, Patty 
Snow, Bill Yocum, Janine Castro.  By phone: Robert Elayer, Chris Lidstone and 
Chuck Wheeler.  
 
1. Update on the USGS Scope of Work for Phase II of the Chetco:  Chris had 

questions about the scope of work, which were discussed.   
 
2. Habitat and Biological Parameters for the Scope of Work:   

 
Temperature data:  The habitat and biological parameters were discussed.  
Chuck thought the watershed council temperature measurements probably 
wouldn’t meet our needs.  The group discussed potential temperature 
methods of data collection.   Rose will contact Carl Page, to see if he will be 
collecting temperature data.  If the data we need is not being collected, Rose 
will revise the proposal and include it. . 
 
Water quality data:  Alex mentioned that DEQ has some water quality data, 
but that additional parameters would be helpful, like turbidity.  If collected 
over just one year, the data would be of limited value, but over several years, 
some of the data would provide valuable information related to long term 
trends.  Rose will include this in the revised proposal. 
 
Estuary Bathymetry to head of tide:  The group discussed estuary bathymetry 
needs.  The scale of the survey should be sufficient to detect change and 
compare with 1939 bathymetry.  The cost of doing such work would be 15-
25, K depending on the scale required.  Rose will contact John Craig of the 
COE about their survey data and forward this to the USGS survey folks, who 
will work up a sow budget. 
 
Other existing data:  BLM may have some veg mapping data.  Janine 
mentioned that we should be able to get a lot of what we need from aerial 
photo interpretation.  Patty mentioned that ODFW has aquatic inventory data 
and will contact ODFW staff for the 2004 data.  USGS can provide qualitative 
information on the bank materials as part of the study.  The watershed 
council has lots of information on the aquatic veg, which may be helpful.   
 
Lori raised some questions about the necessity of collecting all of these 
parameters for these particular permit actions.  The group consensus was 
that we needed to collect baseline data to use for future permitting decisions 
and detect trends over time.  Lori asked how future data collection to 
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measure the trends would be funded.  Would this be part of the future permit 
monitoring requirements? 
 
Schedule:  Rose will revise the SOW and budget to include the items 
discussed.  She said that it was doubtful that the current funds will cover all 
of these items.   By next week she would like to have the SOW completed.  
Rose plans to start intensive data collection in August.    
 

1) Umpqua Phase I:   
There was a lot of discussion about the scope of the Umpqua work and 
whether or not it was limited to the South Umpqua.  This needs to be 
determined. 
 
Janine provided 4 documents that describe what she did for the Chetco 
phase I study.  Janine agreed to update the process description and forward 
to Judy to provide to Joy Smith.  Joy will need some technical assistance 
determining what information is useful, since the Umpqua is very different 
from the Chetco.  Janine recommended that they start collecting all of the 
existing available data and then decide what is useful.   
 
Alex mentioned that there were other reasons, such as alternatives, that 
were cited for permit denial.  She expressed concern that we would do this 
work on the gravel budget issue without the other issues being addressed.  
Alex suggested that the applicants start addressing the other issues. Chuck 
also mentioned needing confirmation that LTM had completed their 
operations on the lower Umpqua.   
 
There was also discussion about the other operations in the Illinois, 
Applegate and Tillamook area and how they may be assimilated into the 
process.   
 
Who would do the phase I for the Umpqua?  Kevin is asking Pete Klingeman.  
If Pete doesn’t want to, Rose said that USGS may be able to.   
 
Next Steps for Phase I of the Umpqua:   
a) Janine will revise the process for the phase I study and forward to Judy for 

Tech Team input.   
b) Judy will send to Joy who will collect all the existing data. 
c) The spatial scope of phase I needs to be identified. 
d) A funding source for phase I needs to be identified. 
e) A contractor to do the phase I work needs to be identified. 
f) The group will do the same for the Rogue. 
g) Lori and Judy will follow up with Larry and Kevin about how the Applegate, 

Illinois and Tillamook operations will be assimilated into the process. 
 
Next meetings:  July 15, 1:00 and August 19, 10:00, both at the COE office. 
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Gravel Tech Team Mtg 
July 15, 2008 
COE office 

Agenda and Meeting Notes (notes in italics) 
 
Present:  Judy Linton, Lori Warner-Dickason, Alex Cyril, Rose Wallick, Jim 
O’Connor, Patty Snow, Bill Yocum, Janine Castro and Jay Charland  By phone:  
Chris Lidstone and Chuck Wheeler.  
 
Before the meeting started, Judy mentioned that the Regional Gravel initiative 
paper was expected to be signed by the Exec Team on August 21 and 
comments should be sent in ASAP.   
 
1. Update on the USGS Scope of Work for Phase II of the Chetco: Rose 

described the current scope of work, which includes sediment transport, 
vegetation mapping, soils materials mapping, bathymetric survey (lower 3.5 
miles) to compare with 1939 data.  Because of costs and need to complete 
scope for sediment transport studies, water quality data (temp and turbidity) 
and aquatic vegetation data were omitted from the scope of work. The 
Watershed Council may have dissolved oxygen and temperature data, which 
may be useful but they lack funding for long-term monitoring.  Rose asked 
the group of she should pursue the WSC data?  Rose will forward the 
description of the WSC data to the team to see if it is useful.     

 
2. Update on Phase I and II of Umpqua work:  The SOW for the Phase I was 

discussed.  Cost is 613K.  Some questioned the need for a Phase II study if 
the results of Phase 1 showed the system is degrading.  The need to stay 
flexible was discussed in case the phase II was not needed. 

 
Geographical scope of the phase I study:  Chuck mentioned that unless a 
rigorous study of the estuary is included, his agency may not accept the 
results of phase I or II.  Need to know the vertical trend of the estuary as well.   

 
The group thought it would be appropriate to do an intensive look in permit 
area in S. Umpqua, reconnaissance level review for the rest of the basin.  
The scope of phase II will be dependent on the results of Phase I. 

 
Timing of Phase I work:  USGS needs to do fieldwork for Phase I work during 
low water in October.   

 
3. CHERT process discussion:  the group discussed the information about the 

CHERT process.  It appeared to be information intensive with lots of annual 
monitoring.  It provides consistency and predictability for the industry.  
Elements of the CHERT process were discussed.  One item we can take 
from CHERT process is need for consistent monitoring. 
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4.  It was noted that Janine prepared a description of the phase I study and sent 
it to the Tech team.  Chris provided comments which will be incorporated into a 
new draft.   
 
 
Next Steps: 
 Phase II, Chetco work: 
1. Rose will forward a description of the WSC data to the team to see if it is 

useful.    
2. Chuck will review the WSC data description to see what else is needed for 

NMFS purposes.  He will also check with roundtable group to see if they are 
interested in supporting more data collection.   

3. Judy will forward revised SOW to the team.  
 
 Phase I and II Umpqua: 
1. Judy will check to see if the Phase I for the Umpqua can also include the 

estuary. 
2. Judy will report back to the group on how much flexibility the COE has for 

funding and project scope of work.   
3. Janine will send a new draft of the phase I study procedure.   
 
Next meeting:  August 19th, 10-12 at the COE. 
 
 
G:\WWC\Gravel Issues\July 1508Gravel_Tech_Team_Mtg_notes.doc 
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From: Bill Yocum
To: Val Early; Todd Confer; Patty Snow; mike.flewelling@kniferiver.com; Klingeman, Peter C.; Linton, Judy L NWP;

Jodi Fritts; Jim Waldvogel; Jay Charland; Janine Castro; Chuck Wheeler
Subject: Fw: Gravel Extraction Techniques
Date: Thursday, August 07, 2008 1:17:09 PM
Attachments: Gravel Extraction Techniques.doc

Thought you might be interested.

Bill

----- Original Message -----
From: Dennis Halligan <mailto:dennis@stillwatersci.com> 
To: byocum@hughes.net ; tedf@hughes.net
Sent: Thursday, August 07, 2008 10:53 AM
Subject: Gravel Extraction Techniques

Hello Ted and Bill,

I appreciated the opportunity to participate with you in the gravel roundtable yesterday.  I thought
things went well and progress was made on a number of topics. I am looking forward to seeing your
operation in the near future.

As per your request, I have attached a rough document that contains a number of extraction methods.
These methods are currently in the toolbox in Humboldt, Del Norte, and Sonoma Counties.  Not all
techniques are appropriate for all sites.  Managers will need to pick and choose the right techniques. I
also anticipate there will be some tweaking with various extraction parameters (buffer widths, skim floor
elevations, finished surface cross-slopes, etc.) to fit Oregon requirements/desires.  I currently do not
have drawings of each technique since some have not been proposed for use in an annual extraction
plan. However, the text should give you an idea of what the configurations would look like.

I also sent a copy to Megan and Guillermo, but Megan won't distribute her copy until she finishes the
meeting notes. I figured you would like to see this sooner than that.

Please let me know if you have any questions, comments, or if you want to speak about any fish
assessments you might want done for you and your operation.

Thank you.
<<Gravel Extraction Techniques.doc>>

Dennis Halligan
Fisheries Biologist
Stillwater Sciences
850 G Street, Suite K
Arcata, CA 95521
Phone: 707-822-9607 ext. 205
Fax: 707-822-9608
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Gravel Extraction Techniques  

Instream gravel extraction operations may be located in reaches that exhibit variations in channel morphology, elevation, vegetation patterns, aquatic habitats, and aggregate deposits.  This variation in physical and biological characteristics suggests an innovative site-specific planning approach is needed rather than a one-size-fits-all methodology.  A variety of extraction methods are available that could be applied on a site-specific basis depending on bar morphology, discharge characteristics, and proximity to sensitive habitats.  These methods include, but are not limited to:


Horseshoe Skim:  This method would gravel from the downstream two-thirds of gravel bars.  A lateral edge-of water buffer equivalent to 20% of the active channel width will be maintained along the low flow channel.  The upper third of the bar will be left in an undisturbed state as an upper bar buffer.  The finished grade of the extraction area will have a downstream gradient equal to the river and a flat cross slope and will be no lower than the one-foot above the low flow water surface elevation.  Cut-slopes will be left at a 2:1 (horizontal:vertical) slope except along the upstream side at the head-of-bar buffer where a 10:1 slope will be established.  There will be at least a 15-foot offset buffer from the bank.  The extraction surface shall daylight along the downstream 1/5 of the bar to facilitate drainage following high runoff events.  The horizontal and vertical offsets are intended to remove the excavation area away from the low-flow channel and minimize effects on listed salmonid species by disconnecting the mined surface from frequent flow inundation.  Due to less frequent flow inundation, horseshoe-shaped skims may take larger flow events to replenish than traditional skim designs, depending on the unaltered bar height between the excavation and the stream.


Inboard Skim:  This method is similar to the horseshoe except that it maintains a wider horizontal offset from the low flow channel where warranted.  These areas would be excavated to a depth no lower than the water surface elevation offset, with a 0–0.5% cross slope, steeper (1:1) slopes on the sides, and gentle (10:1) slopes at the head of the excavation.  The horizontal and vertical offsets are intended to remove the excavation area away from zones of frequent flow inundation.  There would be a 15-foot offset buffer from the bank.  The excavation may extend into the upper one-third of the head-of-bar buffer if sufficient rationale is provided to show that protection of the upstream riffle would be maintained.


Narrow Skim:  Narrow skims of active bar surfaces will be limited to widths no greater than 1/3 of the exposed bar width as measured at the widest point of the bar.  Narrow skims may extend into the traditional head-of-bar buffer, tapering gradually as a function of decreasing bar width.

Traditional Skim:  This method is similar to the horseshoe skim except that there would not be a 20% active channel width-wide lateral buffer along the low flow channel.  The edge of water buffer would begin at 1 to 2 feet above the low flow water surface elevation.  The upper third of the bar will be left in an undisturbed state as an upper bar buffer.  The finished grade of the extraction area will have a downstream gradient equal to the river and a 0.5% cross slope and will be no lower than the one-foot above the low flow water surface elevation.  Cut-slopes will be left at a 2:1 (horizontal:vertical) slope except along the upstream side at the head-of-bar buffer where a 10:1 slope will be established.  There will be at least a 15-foot offset buffer from the bank.

Secondary Channel Skim: Elongate, shallow excavations within or adjacent to dry, secondary channels, designed to be free-draining and open along its length so as to not impede fish passage/migration and to prevent potential fish stranding.  The skim floor elevation shall be at least one foot above the crest of downstream secondary channel riffle feature and may extend into and beyond the midline crest of the bar surface.  The skimmed floor would have a downstream gradient equal to the river and a flat cross slope. The upstream riffle crest, or elevation control of secondary channel shall not be affected by extraction operation.

Alcove: Alcove extractions are located on the downstream end of gravel bars, where naturally occurring alcoves generally form and provide velocity refuge for juvenile salmonids during moderate to high flows.  Alcove extractions are typically irregularly shaped to avoid disturbance of riparian vegetation, and open to the low-flow channel on the downstream end to avoid stranding salmonids.  Alcoves can be extracted down below the low-flow surface elevation and are usually small in area and volume extracted, relative to other extraction methods.  They are primarily used as a habitat enhancement tool and could be constructed in conjunction with other extraction methods.


Upstream Alcove:  An upstream alcove may be proposed by regulatory agencies as an experimental extraction methodology.  This alcove would be located at the upstream end of the bar.  The base elevation at the upstream end of the extraction would be at or below the low flow water surface.  The excavation would have its centerline situated along the longitudinal midpoint of the bar and would be no more than 1/3 of the bar in width.  Edge-of-water buffers would be established that would equal 1/3 of the bar width.  The extraction would progress downstream on a flat slope and end at the highest point on the bar, but in no case extend into the downstream half of the bar.


Oxbow Extraction: Narrow (average low-flow channel width or less), linear, off-channel excavations along historic channel locations, typically defined on aerial photographs by curvilinear vegetation colonization, muted secondary channels, or as the toe of a moderate to high floodplain or valley margin.  Extraction shall be located where a future channel would be desired should the thalweg shift in future years.  Features should be located in downstream two-thirds of bar to minimize channel capture and may be excavated deeper than the adjacent thalweg.  Oxbow extractions can be used as habitat enhancement features provided they are deep enough to extend into the hyporheic zone and maintain suitable water depth during the low flow period.  Introduction of floating large woody debris and brush structures would provide cover for fish and improve macroinvertebrate (fish food) production.  

High Floodplain Skim: This method extracts gravel from the 5- to 15-year floodplain adjacent to the channel. The extraction area is to be excavated down to the 35% exceedence flow elevation and in such a way as to promote backwatering and fine sediment deposition.  The skimmed floor will have a downstream gradient equal to the river and a 0.5% cross slope.  The extraction will separated from the river by a 50-foot wide buffer strip along the terrace and channel interface.  This buffer will be open to the river at the 35% exceedence flow elevation and allow water to enter the extraction area during storm runoff events.  This type of extraction is expected to foster riparian vegetation development by creating a suitable seed bed that is at a low enough elevation so seedling roots can gain access to summer groundwater.  

The intent is to utilize this method during drought periods or as an environmental enhancement opportunity if a suitable site is available.  It is expected that this feature may take several years to fully develop and seed in, but once it does then a patch of riparian vegetation could become well-established with roots reaching the summer water table.  This vegetation could provide high quality rearing habitat if and when the river eventually migrates back to this location.


A number of features make this extraction fish-friendly.  The buffer opening and cross-sloping enhance drainage of the extraction area, which minimizes the potential for fish entrapment.  The establishment of riparian vegetation could pay off in later years in high quality instream habitat.  In the meantime, a variety of avian and wildlife species would be able to utilize the newly created riparian habitat.  The edge-of-channel buffer and high elevation terrace surrounding the extraction will allow high flows, and associated bedload, to move around and not over the extracted surface until a 10- to 15-year return interval flood event.  The extraction is well away from the wetted channel and as such will not interfere with low flow habitat development.  The backwater area could provide high quality high flow winter rearing habitat both prior to and as riparian vegetation develops.

Moderate Floodplain Skim: These extractions are irregularly shaped excavations (to avoid excavating riparian vegetation) located on the 3-to-5 year floodplain surface away from the low flow channel.  An excavator digs out the sediment and leaves the sides of the area sloped.  The floor of the excavation may either stay above or extend into the groundwater table.  Moderate floodplain skims allow for gravel extraction away from frequently inundated gravel bar surfaces and most salmonid habitat features.  These skims will only fill with commercial grades of sediment during very high flow events, on the order of every 3 to 5 years or less frequently, and typically over a multi-year period.  It is anticipated that a high proportion of sand and fine sediment will settle out in the extraction area and create a suitable seed bed for riparian vegetation development that is closer to the water table than the original surface.  A connection should be constructed to the low flow channel to help reduce salmonid entrapment potential.

Low Floodplain Skim: Low floodplain skims are irregularly shaped excavations (to avoid excavating riparian vegetation) located on the 1-to 2-year floodplain surface.  An excavator digs out the sediment below the water table and leaves the sides of the area sloped.  Low floodplain skims allow for gravel extraction away from frequently inundated gravel bar surfaces, and most salmonid habitat features.  Low floodplain skims will recruit sediment only during high flow events, on the order of every 1 to 2 years or less frequently, and typically over a multi-year period.  Low floodplain skims may have vegetation, either existing or planted, around their perimeter, and may contain some type of cover elements, such as woody debris.  It is anticipated that a high proportion of sand and fine sediment will settle out in the extraction area and create a suitable seed bed for riparian vegetation development that is closer to the water table than the original surface.  Low floodplain skims should have a connection to the low flow channel or other frequently inundated secondary channel to reduce salmonid entrapment potential. 


Other:  Other extraction methods could be developed that are designed to fit the morphologies of the individual extraction bars and depositional/vegetation patterns.  These methods would be developed in consultation with the regulatory agencies and be protective of river form and function.

Prepared by:


Dennis Halligan


Fisheries Biologist


Stillwater Sciences


850 G Street, Suite K


Arcata, CA 95521


Phone: 707-822-9607 ext. 205


Fax: 707-822-9608


August 7, 2008



Gravel Extraction Techniques   

Instream gravel extraction operations may be located in reaches that exhibit variations in 
channel morphology, elevation, vegetation patterns, aquatic habitats, and aggregate 
deposits.  This variation in physical and biological characteristics suggests an innovative 
site-specific planning approach is needed rather than a one-size-fits-all methodology.  A 
variety of extraction methods are available that could be applied on a site-specific basis 
depending on bar morphology, discharge characteristics, and proximity to sensitive 
habitats.  These methods include, but are not limited to: 

Horseshoe Skim:  This method would gravel from the downstream two-thirds of gravel 
bars.  A lateral edge-of water buffer equivalent to 20% of the active channel width will be 
maintained along the low flow channel.  The upper third of the bar will be left in an 
undisturbed state as an upper bar buffer.  The finished grade of the extraction area will 
have a downstream gradient equal to the river and a flat cross slope and will be no lower 
than the one-foot above the low flow water surface elevation.  Cut-slopes will be left at a 
2:1 (horizontal:vertical) slope except along the upstream side at the head-of-bar buffer 
where a 10:1 slope will be established.  There will be at least a 15-foot offset buffer from 
the bank.  The extraction surface shall daylight along the downstream 1/5 of the bar to 
facilitate drainage following high runoff events.  The horizontal and vertical offsets are 
intended to remove the excavation area away from the low-flow channel and minimize 
effects on listed salmonid species by disconnecting the mined surface from frequent flow 
inundation.  Due to less frequent flow inundation, horseshoe-shaped skims may take 
larger flow events to replenish than traditional skim designs, depending on the unaltered 
bar height between the excavation and the stream. 

Inboard Skim:  This method is similar to the horseshoe except that it maintains a wider 
horizontal offset from the low flow channel where warranted.  These areas would be 
excavated to a depth no lower than the water surface elevation offset, with a 0–0.5% 
cross slope, steeper (1:1) slopes on the sides, and gentle (10:1) slopes at the head of the 
excavation.  The horizontal and vertical offsets are intended to remove the excavation 
area away from zones of frequent flow inundation.  There would be a 15-foot offset 
buffer from the bank.  The excavation may extend into the upper one-third of the head-of-
bar buffer if sufficient rationale is provided to show that protection of the upstream riffle 
would be maintained. 

Narrow Skim:  Narrow skims of active bar surfaces will be limited to widths no greater 
than 1/3 of the exposed bar width as measured at the widest point of the bar.  Narrow 
skims may extend into the traditional head-of-bar buffer, tapering gradually as a function 
of decreasing bar width. 
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Traditional Skim:  This method is similar to the horseshoe skim except that there would 
not be a 20% active channel width-wide lateral buffer along the low flow channel.  The 
edge of water buffer would begin at 1 to 2 feet above the low flow water surface 
elevation.  The upper third of the bar will be left in an undisturbed state as an upper bar 
buffer.  The finished grade of the extraction area will have a downstream gradient equal 
to the river and a 0.5% cross slope and will be no lower than the one-foot above the low 
flow water surface elevation.  Cut-slopes will be left at a 2:1 (horizontal:vertical) slope 
except along the upstream side at the head-of-bar buffer where a 10:1 slope will be 
established.  There will be at least a 15-foot offset buffer from the bank. 

Secondary Channel Skim: Elongate, shallow excavations within or adjacent to dry, 
secondary channels, designed to be free-draining and open along its length so as to not 
impede fish passage/migration and to prevent potential fish stranding.  The skim floor 
elevation shall be at least one foot above the crest of downstream secondary channel riffle 
feature and may extend into and beyond the midline crest of the bar surface.  The 
skimmed floor would have a downstream gradient equal to the river and a flat cross 
slope. The upstream riffle crest, or elevation control of secondary channel shall not be 
affected by extraction operation. 

Alcove: Alcove extractions are located on the downstream end of gravel bars, where 
naturally occurring alcoves generally form and provide velocity refuge for juvenile 
salmonids during moderate to high flows.  Alcove extractions are typically irregularly 
shaped to avoid disturbance of riparian vegetation, and open to the low-flow channel on 
the downstream end to avoid stranding salmonids.  Alcoves can be extracted down below 
the low-flow surface elevation and are usually small in area and volume extracted, 
relative to other extraction methods.  They are primarily used as a habitat enhancement 
tool and could be constructed in conjunction with other extraction methods. 

Upstream Alcove:  An upstream alcove may be proposed by regulatory agencies as an 
experimental extraction methodology.  This alcove would be located at the upstream end 
of the bar.  The base elevation at the upstream end of the extraction would be at or below 
the low flow water surface.  The excavation would have its centerline situated along the 
longitudinal midpoint of the bar and would be no more than 1/3 of the bar in width.  
Edge-of-water buffers would be established that would equal 1/3 of the bar width.  The 
extraction would progress downstream on a flat slope and end at the highest point on the 
bar, but in no case extend into the downstream half of the bar. 

Oxbow Extraction: Narrow (average low-flow channel width or less), linear, off-channel 
excavations along historic channel locations, typically defined on aerial photographs by 
curvilinear vegetation colonization, muted secondary channels, or as the toe of a 
moderate to high floodplain or valley margin.  Extraction shall be located where a future 
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channel would be desired should the thalweg shift in future years.  Features should be 
located in downstream two-thirds of bar to minimize channel capture and may be 
excavated deeper than the adjacent thalweg.  Oxbow extractions can be used as habitat 
enhancement features provided they are deep enough to extend into the hyporheic zone 
and maintain suitable water depth during the low flow period.  Introduction of floating 
large woody debris and brush structures would provide cover for fish and improve 
macroinvertebrate (fish food) production.   

High Floodplain Skim: This method extracts gravel from the 5- to 15-year floodplain 
adjacent to the channel. The extraction area is to be excavated down to the 35% 
exceedence flow elevation and in such a way as to promote backwatering and fine 
sediment deposition.  The skimmed floor will have a downstream gradient equal to the 
river and a 0.5% cross slope.  The extraction will separated from the river by a 50-foot 
wide buffer strip along the terrace and channel interface.  This buffer will be open to the 
river at the 35% exceedence flow elevation and allow water to enter the extraction area 
during storm runoff events.  This type of extraction is expected to foster riparian 
vegetation development by creating a suitable seed bed that is at a low enough elevation 
so seedling roots can gain access to summer groundwater.   

The intent is to utilize this method during drought periods or as an environmental 
enhancement opportunity if a suitable site is available.  It is expected that this feature 
may take several years to fully develop and seed in, but once it does then a patch of 
riparian vegetation could become well-established with roots reaching the summer water 
table.  This vegetation could provide high quality rearing habitat if and when the river 
eventually migrates back to this location. 

A number of features make this extraction fish-friendly.  The buffer opening and cross-
sloping enhance drainage of the extraction area, which minimizes the potential for fish 
entrapment.  The establishment of riparian vegetation could pay off in later years in high 
quality instream habitat.  In the meantime, a variety of avian and wildlife species would 
be able to utilize the newly created riparian habitat.  The edge-of-channel buffer and high 
elevation terrace surrounding the extraction will allow high flows, and associated 
bedload, to move around and not over the extracted surface until a 10- to 15-year return 
interval flood event.  The extraction is well away from the wetted channel and as such 
will not interfere with low flow habitat development.  The backwater area could provide 
high quality high flow winter rearing habitat both prior to and as riparian vegetation 
develops. 

Moderate Floodplain Skim: These extractions are irregularly shaped excavations (to 
avoid excavating riparian vegetation) located on the 3-to-5 year floodplain surface away 
from the low flow channel.  An excavator digs out the sediment and leaves the sides of 
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the area sloped.  The floor of the excavation may either stay above or extend into the 
groundwater table.  Moderate floodplain skims allow for gravel extraction away from 
frequently inundated gravel bar surfaces and most salmonid habitat features.  These 
skims will only fill with commercial grades of sediment during very high flow events, on 
the order of every 3 to 5 years or less frequently, and typically over a multi-year period.  
It is anticipated that a high proportion of sand and fine sediment will settle out in the 
extraction area and create a suitable seed bed for riparian vegetation development that is 
closer to the water table than the original surface.  A connection should be constructed to 
the low flow channel to help reduce salmonid entrapment potential. 

Low Floodplain Skim: Low floodplain skims are irregularly shaped excavations (to 
avoid excavating riparian vegetation) located on the 1-to 2-year floodplain surface.  An 
excavator digs out the sediment below the water table and leaves the sides of the area 
sloped.  Low floodplain skims allow for gravel extraction away from frequently 
inundated gravel bar surfaces, and most salmonid habitat features.  Low floodplain skims 
will recruit sediment only during high flow events, on the order of every 1 to 2 years or 
less frequently, and typically over a multi-year period.  Low floodplain skims may have 
vegetation, either existing or planted, around their perimeter, and may contain some type 
of cover elements, such as woody debris.  It is anticipated that a high proportion of sand 
and fine sediment will settle out in the extraction area and create a suitable seed bed for 
riparian vegetation development that is closer to the water table than the original surface.  
Low floodplain skims should have a connection to the low flow channel or other 
frequently inundated secondary channel to reduce salmonid entrapment potential.  

Other:  Other extraction methods could be developed that are designed to fit the 
morphologies of the individual extraction bars and depositional/vegetation patterns.  
These methods would be developed in consultation with the regulatory agencies and be 
protective of river form and function. 

Prepared by: 

Dennis Halligan 
Fisheries Biologist 
Stillwater Sciences 
850 G Street, Suite K 
Arcata, CA 95521 
Phone: 707-822-9607 ext. 205 
Fax: 707-822-9608 
 

August 7, 2008 
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From: Chris Lidstone
To: J. Rose Wallick
Cc: Joy Smith; Linton, Judy L NWP; Jim O"Connor; Steven Sobieszczyk
Subject: RE: South Umpqua analysis
Date: Sunday, August 17, 2008 11:11:15 PM

Rose:

I'll start having my drafting dept. pull some information together for you. I am in court (testifying)
Monday PM through Wednesday. I think it will be completed on Wednesday night and if so, Thursday
morning would be fine. I will be heading for the field for a construction close-out (final completion)
Thursday afternoon. Can I call you when I have a better handle on my schedule? Drop me a line with
phone numbers.

Chris

________________________________

From: J. Rose Wallick [mailto:rosewall@usgs.gov]
Sent: Fri 8/15/2008 4:20 PM
To: Chris Lidstone
Cc: Joy Smith; Linton, Judy L NWP; Jim O'Connor; Steven Sobieszczyk
Subject: Re: South Umpqua analysis

Hi Chris,

Thanks for the note.  We're in the process of collecting datasets & air photos for the Umpqua, so your
message is very timely.  We'd certainly appreciate any background information & datasets that you can
provide.

If possible, we'd like to receive anything you have in the next 1-2 weeks.  We don't need anything
formal, a simple document with bullets listing datasets & findings would be terrific.  

Lastly, are you available for a conference call next week to discuss your work on the S. Umpqua?  We'll
be spending a few days on the Umpqua the week of August 25, so it would be great if we could chat
with you beforehand.

Best regards,
-
Rose

"Chris Lidstone" <CDL@lidstone.com>

08/15/2008 09:01 AM

To
"Rose Wallick" <rosewall@usgs.gov>, "Jim O'Connor" <oconnor@usgs.gov>
cc
"Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>, "Joy Smith" <Joy@umpquasand.com>
Subject
South Umpqua analysis  
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Rose and Jim:

I was just reviewing your correspondence and scope for the Umpqua last night and will likely have some
comments and suggestions. In the meantime Several years ago, I obtained historical aerial photographs
of each bar from University of Oregon and have done some aerial interpretation. This was part of the
remand process.  The air photos are of varying quality. My staff did rectify several historical years for
each respective bar.  I am happy to provide you with the raw data and if you wish, my bankline analysis
to assist you in your Phase 1. I also have a fair amount of information down on the estuary-aerials. I
am not sure how good the public record is, but a lot of it was submitted to the Corps during the
permitting process.
 
Let me know your timing and needs. I won’t be at the Tech team meeting on Tuesday, but will try to
prepare a short memo or bullets for your discussion.
 
Christopher D. Lidstone
President, Lidstone and Associates, Inc.
4025 Automation Way, Bldg. E
Fort Collins, CO 80525
 
970 223 4705 office
970 223 4706 facsimile
970 420 5257 cell
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From: Chuck Wheeler
To: Linton, Judy L NWP
Subject: Re: draft TT meeting notes
Date: Wednesday, August 27, 2008 11:50:04 AM
Attachments: 19August08 MeetingNotes_wheeler.doc

attached

Chuck Wheeler
Fishery Biologist
National Marine Fisheries Service
2900 NW Stewart Parkway
Roseburg, Oregon 97470

Ph. 541.957.3379

Linton, Judy L NWP wrote:

        Attached are the draft meeting notes for the 19 August TT meeting – please review and provide
comments as appropriate.  Also attached is the email chain regarding concerns/comments expressed by
Chris Lidstone regarding the Phase 1 evaluation of the South Umpqua and the need to include the
Umpqua estuary.  Intent is to discuss this at the next meeting.  I’ll send out final meeting notes to
entire Tech Team contact list.

       

        <<19August08 MeetingNotes.doc>>     <<FW: Tech Team meeting - July 15 (ORUSG101)>>

________________________________

Subject:
FW: Tech Team meeting - July 15 (ORUSG101)
From:
"MOYNAHAN Kevin" <Kevin.Moynahan@state.or.us> <mailto:Kevin.Moynahan@state.or.us> 
Date:
Mon, 18 Aug 2008 17:09:57 -0700
To:
"WARNER-DICKASON Lori" <Lori.Warner-Dickason@state.or.us> <mailto:Lori.Warner-
Dickason@state.or.us> , "Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>
<mailto:Judy.L.Linton@usace.army.mil> 
To:
"WARNER-DICKASON Lori" <Lori.Warner-Dickason@state.or.us> <mailto:Lori.Warner-
Dickason@state.or.us> , "Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>
<mailto:Judy.L.Linton@usace.army.mil> 
CC:
"Evans, Lawrence C NWP" <Lawrence.C.Evans@usace.army.mil>
<mailto:Lawrence.C.Evans@usace.army.mil> 

        Lori and Judy - please let me know how Chris' points on this issue are
        addressed by the Tech team.

        Thanks, Kevin

        -----Original Message-----
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Gravel Tech Team Meeting


Agenda and Meeting Notes


August 19, 2008 (10 – 12)


COE Office, Portland


Attendees:  Patty Snow, Janine Castro, Bill Yocum, Alex Cyril, Rose Wallick, Judy Linton.  Phone:  Lori Warner-Dickason, Chuck Wheeler, Robert Elayer.


1.  Chetco River Phase 2:


· Update on status/schedule for USGS data collection


Rose indicated that Scott Anderson has been hired to assist.  Most of historical photos have been collected.  Week of 25 August will be a 3 day reconnaissance effort – a two week field effort will occur in mid-September.  USGS is acquiring equipment for bedload transport studies.  Bathymetric mapping also proceeding on schedule: survey will occur week of 19 September.

· Requirements for development of RGP/GP


· Timelines


· Process


· Identification of activities


· Preparation of biological assessment


Judy talked about process for RGP and draft schedule.  Proposal is to include a broad range of excavation methods in the public notice and narrow down as appropriate based on USGS work.  Shooting for mid-November to issue notice.  Patty asked if notice could be moved forward to get more information into the notice.  Chuck commented that public angst is with calling the permit a “Regional General” permit because the permits being addressed here are neither “regional” nor ”general” according to normal definitions.  Need to clarify with public.  Suggestion also made that IF a CHERT like 
process is wanted by the Corps and the operators that is has to be in the notice.  The same goes  for any proposed adaptive management
.

Based on other general discussion regarding process needs for development of RGP the following actions will occur:



- Judy will contact Rich Angstrom or Joy Smith to determine whether Chris Lidstone is available to assist in development of Biological Assessment.



- Lori and Judy will have a discussion off-line with the Chetco operators to discuss information needs.


- Robert will provide a list of extraction methods for the estuary portion of the Chetco.

· Evaluation of extraction methods (Dennis Halligan handout)


· Are any of these methods possible on Chetco?


Need someone to fill in the gap here as I was out of the room…

2.  Umpqua River Phase 1:


· Update on status/schedule for USGS data collection


· Clarification on Phase 1 details/level of coverage


· Report back on items discussed at July 15 mtg


Rose indicated USGS will do a drive-by of the Umpqua River starting the week of 25 August.  Steve ____ has been hired to help with this effort.  The Phase 1 work will include a detailed look at the South Umpqua (miles 110-175) and a recon level evaluation for the mainstem Umpqua below mile 110 and for the North Umpqua River.  The USGS views Phase 1 as a scoping effort which the Tech Team can use to make further recommendations.

General discussion followed regarding an email from Chris Lidstone regarding concerns about the potential need to look at the estuary portion of the Umpqua River along with the detailed evaluation of the South Umpqua.  It was agreed the best approach is to send the email to the group so all can see the comments first hand and then to have further discussion at the next Tech Team meeting.

3.  Reporting Inconsistencies


· Development of basic data needs all agencies can adopt


The subject of inconsistent agency requirements individual gravel mining permits came up at the August 6 Gravel Round-Table meeting.  In some instances, these inconsistencies have resulted in added cost for the operators.  Janine has started to pull together a list of requirements with the focus being to identify those items that are really needed for monitoring purposes.  Bill has also started to go through all the requirements from permits issued for the Freeman Rock operation.  Tech Team will then review these lists and see if we can come up with a single set of requirements that will satisfy needs of all agencies.

4.  Any updates or discussions from Gravel Round-Table meeting?


Judy asked group for input on what assistance Gravel Round-Table folks can provide to the overall watershed evaluation of gravel mining.  Concerns were expressed about their role and that the meetings are diluting the Tech Team efforts.  A suggestion was made that public education and outreach may be a fit – perhaps they could assist in coordinating public meetings.  Another suggestion was having some of the Round-Table folks join the Tech Team and/or Exec Team.

5.  Other items?


Janine indicated Monty will continue to attend Executive Team meetings for the next few months.  Paul Henson will attend the August Exec meeting and will eventually take over as the FWS representative on the Executive Team.

Chuck indicated he and Ken Phippen are trying to schedule time with Kim Kratz to bring him up to speed on issues that have been discussed by the Tech Team.


Janine will send final version of Sediment Considerations paper to Judy for distribution to rest of Tech Team.

6.  Next steps and future meeting dates



a.  Lori and Judy will schedule a conference call with the Chetco River operators to discuss information needed for the RGP/GP public notice.


b. Robert will provide a list of extraction methods specific to the Chetco estuary.



c. Judy will send email chain regarding concerns expressed by Chris Lidstone to Tech Team for their review and follow-up discussion at next meeting.



d. Janine and Bill will complete their efforts to pull together a list of reporting requirements and provide to Tech Team.  The team will discuss these requirements at a future meeting with the intent of coming up with a standard list.

Next meeting is scheduled for October 1 at the Corps offices from 10-12.

�I do not like the way this sentence was, because its seemed to use  “CHERT-like process” as a synonym for adaptive management.  There is much more to the Chert than that, and many more executive-level decisions that would have to be made before we could even contemplate an oversight committee (which is what CHERT does).  I think it is much better to make CHERT and adaptive management independent.


�The range of extraction methods is75% of the adaptive management idea.  With the rest being made up of on the ground adjustments during the pre-work meetings.







        From: Chris Lidstone [mailto:CDL@lidstone.com]
        Sent: Friday, August 08, 2008 8:58 AM
        To: Linton, Judy L NWP
        Cc: Joy Smith; Rich Angstrom; Bill Yocum; Evans, Lawrence C NWP;
        MOYNAHAN Kevin; Lori Warner-Dickason
        Subject: RE: Tech Team meeting - July 15 (ORUSG101)

        Judy:

        I thank you for your email and it does help clarify certain things.  In
        particular I am pleased to hear that there is a commitment to follow the
        Chetco Process on the other watersheds. I agree that we, as a Technical
        Team, would be remiss to make any recommendation (re. permitting of
        gravel removal) to the Executive Team without a properly completed Phase
        1 and Phase 2 analysis. I am also happy to hear that the Corps has the
        funds to conduct a Phase 2 analysis of the S. Umpqua and that these
        funds will be provided to the USGS.  I look forward to working closely
        with the USGS in an effort to shape both the Phase 1 and 2 evaluations.

        I still have problems with the Lower Umpqua effort.  I don't agree with
        Chuck technically on the estuary, but will attempt to discuss this with
        him directly outside the Tech Team.  To help you understand my concern,
        let me summarize as follows:

        To understand how gravel mining in the South Umpqua affects the estuary,
        one first has to separate out the impacts of some 400 overall dams
        within the entire Umpqua River Watershed, then separate out the impacts
        of the Corps dredging in Winchester Bay and then qualitatively estimate
        how the removal of X cubic yards of gravel removal from River Mile 110
        to 165 river miles affects the estuary which is tidally affected and
        exists between RM 0 and 25. This would have to be completed with limited
        hydraulic information, no sediment transport information and very little
        quantification of sediment production. Even with this proposed effort,
        one likely wouldn't have the data or the time to include the sediment
        contributions from the Smith River and the North Umpqua side. As a
        scientist and without the opportunity to review their detailed technical
        approach, I don't understand what the USGS can accomplish with a
        reconnaissance Phase 1 on the lower Umpqua, which will have any meaning
        to the Technical Team.    NOAA seems to want a conclusion that I am
        afraid will be impossible to substantiate.

        In conclusion I think it is dangerous to approach something (linkage
        between gravel mining on the South Umpqua with the geomorphic state of
        the estuary) that is as far reaching as this and involves so many
        intrinsic and extrinsic variables with the predisposition that we will
        find out what we can, but not spend much time and obviously no
        additional budget. I guess I am a believer that if we do something, we
        should do it right. Finally I assume that we have authorized the USGS to
        do a "normal phase 1 for the South Umpqua" so that the Technical Team
        can make a well founded recommendation to the Executive Team on whether
        or not we should progress from a phase 1 to a phase 2 on the South
        Umpqua.

        Christopher D. Lidstone
        President, Lidstone and Associates, Inc.
        4025 Automation Way, Bldg. E
        Fort Collins, CO 80525

        970 223 4705 office
        970 223 4706 facsimile
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        970 420 5257 cell

        Christopher D. Lidstone
        President, Lidstone and Associates, Inc.
        4025 Automation Way, Bldg. E
        Fort Collins, CO 80525
         
        970 223 4705 office
        970 223 4706 facsimile
        970 420 5257 cell
        -----Original Message-----
        From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
        Sent: Thursday, July 24, 2008 10:43 AM
        To: Chris Lidstone
        Cc: Joy Smith; Rich Angstrom; Bill Yocum; Evans, Lawrence C NWP;
        MOYNAHAN Kevin; Lori Warner-Dickason; Linton, Judy L NWP
        Subject: RE: Tech Team meeting - July 15 (ORUSG101)

        Chris:  sorry for not replying to your message sooner.  I have been
        meaning to call you (left a message yesterday) to allow a better
        discussion.  I understand you are traveling so wanted to get a response
        out.

        1.  Chuck Wheeler indicated NMFS would not be supportive of a Phase 1 or
        2
        evaluation of the S. Umpqua that does not also include the estuary.
        They
        believe we need to evaluate how work (gravel mining) on the S. Umpqua
        affects the estuary.  Unfortunately, the estimate we received from USGS
        (and subsequent dollars from COE Headquarters) was for a detailed
        evaluation of the S. Umpqua only.  In an effort to come to some
        resolution, the idea of adding a "reconnaissance" level Phase 1
        evaluation of the mainstem Umpqua (mile 110 to the mouth) and the N.
        Umpqua was discussed.  The reconnaissance Phase 1 differs from the
        normal Phase 1 approach in that the level of effort to track down
        existing information is not as intense (i.e. find out what you can but
        don't spend much time).  Hopefully this can provide the necessary link
        between the S. Umpqua and the estuary that NMFS believes important.
        USGS has indicated they will not require additional funds to add this
        recon effort.

        Phase 2 is a different matter.  Again, USGS provided cost and schedule
        for conducting a sediment transport study of the S. Umpqua only.  As you
        indicate, budgets are limited...if it is concluded that a Phase 2 of the
        estuary (or other another portion of the Umpqua) is required, it will be
        the responsibility of the Technical Team to provide that recommendation
        to the Executive Team with rationale and cost estimate.  The Executive
        Team will then be responsible for accepting (or not) the recommendation
        and developing a strategy for obtaining the necessary funds.

        2.  The question was raised about the need to conduct a Phase 2
        evaluation if the Phase 1 evaluation showed the system to be degrading.
        The Charter that will be signed by the Executive Team at their next
        meeting states in
        part-

        "It is understood that evaluation of the Phase 1 and Phase 2 studies and
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        all other relevant information will be used to determine final
        permitting decisions for gravel mining in the Chetco River system.  The
        Technical Team will develop a document for presentation to the Executive
        Team summarizing their analyses and any recommendations regarding
        project permitting.
        The
        Corps and DSL will use this document as part of their respective agency
        decision making related to consideration of any future request for
        commercial gravel mining in the Chetco River."

        This process also applies to the other watersheds we study.  I don't
        know if it would be possible for the Technical Team to make a
        recommendation regarding project permitting based solely on the results
        of a Phase 1 evaluation.  It seems the results of a Phase 2 analysis
        would strengthen any recommendation for or against further mining of a
        watershed.  At this point the Corps has the funds to conduct a Phase 2
        analysis of the S. Umpqua and will be providing those funds to USGS.
        USGS will work closely with the Technical Team to shape both the Phase 1
        and 2 evaluations.

        3.  I don't recall this statement being made, but I could have missed
        that portion of the conversation.  I do know Joy Smith has been working
        closely with Teena Monical, Permit Chief of our Eugene Office, to see if
        it is possible for some level of mining to occur either during the 2008
        or
        2009
        season.

        I hope this helps.  Perhaps we can take a few minutes at the next tech
        team meeting to make sure all members are on the same page regarding the
        direction we are headed with evaluations on the Umpqua.

        Judy

        -----Original Message-----
        From: Chris Lidstone [mailto:CDL@lidstone.com]
        Sent: Friday, July 18, 2008 3:18 PM
        To: Linton, Judy L NWP
        Cc: Joy Smith; Rich Angstrom; Bill Yocum
        Subject: RE: Tech Team meeting - July 15 (ORUSG101)

        Judy:

        As you were aware, I was in and out of the meeting on Tuesday. We were
        in pre-op and my wife's surgery kept getting delayed. Unfortunately in
        my effort to participate in the conference call and juggle the surgery,
        I lost most of the meeting and only picked up bits and pieces. I
        understand that certain things did occur, which I would not have
        supported had I been in full participation. I would like to confirm
        several items and if necessary redirect the discussion, if my
        understanding of what occurred is correct.

        1. Did the Tech Team agree that a Phase I analysis of the South Fork of
        the Umpqua must also look at the estuary? I disagree with this approach
        since (a) there is 110+/- river miles distance to the estuary. This is a
        completely different situation from the Chetco and a significantly
        different size watershed.  In a perfect world we (the Tech Team) would
        study the entire watershed-for every watershed. However budgets are
        limited and science does not necessarily support a dilution of our
        technical resources. It is my opinion that we need to concentrate our
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        resources on the issues at hand as defined by the Executive Team. (b)
        furthermore, the Corps is actively dredging in Winchester Bay and I
        think that dredging activity will complicate the analysis of estuary
        response and certainly would obscure an analysis of the relationship
        between the "condition of the estuary" and material removal 110+ miles
        upstream.

        2.      Did the Tech Team make a recommendation that "if it is
        determined, from Phase I that if either the estuary or the South Fork is
        in a degrading condition, then the Phase II analysis will not be needed
        and no permits will be issued?  Again I question the technical basis for
        this recommendation, since the only thing that will answer the question
        of sediment continuity (connectivity) between the seven (7) +/- gravel
        bar permits from RM 112 to RM 165 and the estuary is a sediment
        transport study.  This study is an integral part of Phase 2. I don't
        think there should be an either/or and certainly, I don't think the Tech
        Team should make any permitting decisions solely based on a Phase 1
        study.  Unique circumstances could be considered, but at this stage I
        don't know what those circumstances might be.

        3. Finally I understand that someone may have noted that that "no permit
        applications have been submitted for the Umpqua River and that this
        failure to submit a new permit application (which I can't even guarantee
        is true) reinforces the lack of need for the Phase II study." If this
        was said it is a smoke screen and reflects either ignorance or bias on
        the part of the individual who made this statement.  This statement
        needs to be corrected amongst the entire Tech team in whatever fashion
        you think is appropriate. 

        The facts are and all of the agency personnel should be aware that (a)
        the South Umpqua permits were denied in Fall, 2006; (b) the permit
        denials were appealed in November 2006. (c) the Omaha District of the
        Corps agreed with several aspects of the appeal and remanded it back to
        the Portland District (effectively the Eugene Field office) in August
        2007; (d) there was a concerted effort to resubmit and receive approval
        for the 2007 field (in-water work window) season by the operators and
        the effort was derailed by the DEQ 401 certification process that failed
        to take place in August and September, 2007; (e) several of the
        companies involved in that appeal have continued to work with the
        agencies with respect to the 2008 and likely the 2009 field season. This
        effort has included meetings, investments into surveys etc.  In
        conclusion it is a patently false statement for anyone to say that there
        is no interest from the operators  on gravel removal from the South
        Umpqua. I cannot conceive what prompted this statement and can not agree
        with the conclusion. Given the amount of time, money and resources
        expended by industry on these economically important resources, I am
        disappointed with the individual who made this statement.

        Please clarify what transpired and let me know what needs to be done to
        correct this misinformation.

        Christopher D. Lidstone
        President, Lidstone and Associates, Inc.
        4025 Automation Way, Bldg. E
        Fort Collins, CO 80525
         
        970 223 4705 office
        970 223 4706 facsimile
        970 420 5257 cell
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Gravel Tech Team Meeting 
Agenda and Meeting Notes 
August 19, 2008 (10 – 12) 

COE Office, Portland 
 
 
Attendees:  Patty Snow, Janine Castro, Bill Yocum, Alex Cyril, Rose Wallick, Judy 
Linton.  Phone:  Lori Warner-Dickason, Chuck Wheeler, Robert Elayer. 
 
 
1.  Chetco River Phase 2: 

o Update on status/schedule for USGS data collection 
Rose indicated that Scott Anderson has been hired to assist.  Most of historical photos 
have been collected.  Week of 25 August will be a 3 day reconnaissance effort – a two 
week field effort will occur in mid-September.  USGS is acquiring equipment for bedload 
transport studies.  Bathymetric mapping also proceeding on schedule: survey will occur 
week of 19 September. 
 

o Requirements for development of RGP/GP 
 Timelines 
 Process 
 Identification of activities 
 Preparation of biological assessment 

Judy talked about process for RGP and draft schedule.  Proposal is to include a broad 
range of excavation methods in the public notice and narrow down as appropriate based 
on USGS work.  Shooting for mid-November to issue notice.  Patty asked if notice could 
be moved forward to get more information into the notice.  Chuck commented that public 
angst is with calling the permit a “Regional General” permit because the permits being 
addressed here are neither “regional” nor ”general.” according to normal definitions.  
Need to clarify with public.  Suggestion also made that IF a CHERT like process is 
wanted by the Corps and the operators that is has to be in the notice.  The same goes  for 
any proposed for adaptive management. 
 
Based on other general discussion regarding process needs for development of RGP the 
following actions will occur: 
 - Judy will contact Rich Angstrom or Joy Smith to determine whether Chris 
Lidstone is available to assist in development of Biological Assessment. 
 - Lori and Judy will have a discussion off-line with the Chetco operators to 
discuss information needs. 
 - Robert will provide a list of extraction methods for the estuary portion of the 
Chetco. 
 

o Evaluation of extraction methods (Dennis Halligan handout) 
 Are any of these methods possible on Chetco? 
 

Comment [CW1]: I do not like the way this 
sentence was, because its seemed to use  “CHERT-
like process” as a synonym for adaptive 
management.  There is much more to the Chert than 
that, and many more executive-level decisions that 
would have to be made before we could even 
contemplate an oversight committee (which is what 
CHERT does).  I think it is much better to make 
CHERT and adaptive management independent. 

Comment [CW2]: The range of extraction 
methods is75% of the adaptive management idea.  
With the rest being made up of on the ground 
adjustments during the pre-work meetings. 

3/7/2011 Public Notice - Additional Team Documents 000779



Need someone to fill in the gap here as I was out of the room… 
 

2.  Umpqua River Phase 1: 
o Update on status/schedule for USGS data collection 
o Clarification on Phase 1 details/level of coverage 
o Report back on items discussed at July 15 mtg 

Rose indicated USGS will do a drive-by of the Umpqua River starting the week of 25 
August.  Steve ____ has been hired to help with this effort.  The Phase 1 work will include 
a detailed look at the South Umpqua (miles 110-175) and a recon level evaluation for the 
mainstem Umpqua below mile 110 and for the alluvial portion of the North Umpqua 
River.  The USGS views Phase 1 as a scoping effort which the Tech Team can use to 
make further decisionsrecommendations. 
 
General discussion followed regarding an email from Chris Lidstone regarding concerns 
about the potential need to look at the estuary portion of the Umpqua River along with 
the detailed evaluation of the South Umpqua.  It was agreed the best approach is to send 
the email to the group so all can see the comments first hand and then to have further 
discussion at the next Tech Team meeting. 
 
 
3.  Reporting Inconsistencies 

o Development of basic data needs all agencies can adopt 
The subject of inconsistent agency requirements individual gravel mining permits came 
up at the August 6 Gravel Round-Table meeting.  In some instances, these inconsistencies 
have resulted in added cost for the operators.  Janine has started to pull together a list of 
requirements with the focus being to identify those items that are really needed for 
monitoring purposes.  Bill has also started to go through all the requirements from 
permits issued for the Freeman Rock operation.  Tech Team will then review these lists 
and see if we can come up with a single set of requirements that will satisfy needs of all 
agencies. 

 
 

4.  Any updates or discussions from Gravel Round-Table meeting? 
Judy asked group for input on what assistance Gravel Round-Table folks can provide to 
the overall watershed evaluation of gravel mining.  Concerns were expressed about their 
role and that the meetings are diluting the Tech Team efforts.  A suggestion was made 
that public education and outreach may be a fit – perhaps they could assist in 
coordinating public meetings.  Another suggestion was having some of the Round-Table 
folks join the Tech Team and/or Exec Team. 
 
 
5.  Other items? 
Janine indicated Monty will continue to attend Executive Team meetings for the next few 
months.  Paul Henson will attend the August Exec meeting and will eventually take over 
as the FWS representative on the Executive Team. 
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Chuck indicated he and Ken Phippen are trying to schedule time with Kim Kratz to bring 
him up to speed on issues that have been discussed by the Tech Team. 
 
Janine will send final version of Sediment Considerations paper to Judy for distribution 
to rest of Tech Team. 
 
 
6.  Next steps and future meeting dates 
 a.  Lori and Judy will schedule a conference call with the Chetco River operators 
to discuss information needed for the RGP/GP public notice. 
 b. Robert will provide a list of extraction methods specific to the Chetco estuary. 
 c. Judy will send email chain regarding concerns expressed by Chris Lidstone to 
Tech Team for their review and follow-up discussion at next meeting. 
 d. Janine and Bill will complete their efforts to pull together a list of reporting 
requirements and provide to Tech Team.  The team will discuss these requirements at a 
future meeting with the intent of coming up with a standard list. 
 
Next meeting is scheduled for October 1 at the Corps offices from 10-12. 
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From: Robert C Anderson
To: Linton, Judy L NWP
Subject: Re: More $$ Possible for Phase 1 Evaluations
Date: Monday, September 08, 2008 9:14:26 AM
Attachments: Robert_C_Anderson.vcf

Judy -- I think looking at the Trask would be helpful in terms of
understanding what is going on in the basin.  If there is only one
gravel miner in the Trask, this one is a single gravel bar, it may
depend on money and the associated cost-benefit of such an effort.

I think going as far up-river as practicable would be best...20 or 25
miles to capture what is happening in each system.  I agree the Nehalem
may need to even go further than this since it is a much bigger river.

robert

Linton, Judy L NWP wrote the following on 9/8/2008 9:01 AM:
> Robert:  Alex lists the Kilchis, Wilson, Miami, and Nehalem Rivers...should
> we also add the Trask?  We had one application, Bush Brownlee, which DSL had
> permitted and may be evaluating the renewal.
>
> Can you also help me in determining the upper limit of our Phase 1 study
> boundary for these rivers?  Mining permits and applications are located
> within the lower 10 miles but I'm thinking we should cover at least 20 miles
> of each to get a picture of what is happening.  Maybe more on the Nehalem
> system.
>
> What are your thoughts?  Judy
>
> -----Original Message-----
> From: Robert C Anderson [mailto:robert.c.anderson@noaa.gov]
> Sent: Monday, September 08, 2008 8:50 AM
> To: CYRIL Alex
> Cc: Linton, Judy L NWP; Ellis, Karla G NWP; Chuck Wheeler; Janine Castro;
> WARNER-DICKASON Lori; SNOW Patty; Chris Lidstone; CHARLAND Jay;
> vallette.yvonne@epa.gov; MOYNAHAN Kevin; Robert C Anderson
> Subject: Re: More $$ Possible for Phase 1 Evaluations
>
> All -- I do agree with Alex that the Tillamook Basin would be a good next
> candidate.  It would help with our attempts to have a consistent approach
> state-wide to gravel mining and the regulatory processes.  In Tillamook, this
> is needed more than almost any other basin in the state.  Such an effort as
> that being contemplated here in the Tillamook Basin may in fact be the
> catalyst that helps change the mindset regarding notions about the government
> and the science surrounding gravel mining and it perceived non-commercial
> benefits in this area.  As part of the Oregon Solutions process, I am still
> looking into the possibility of getting some money to assist in such an
> effort that could be use in conjunction with the money the Corps is
> proposing.   I'll know more once we are into the new fiscal year regarding $.
>
> robert
>
> CYRIL Alex wrote the following on 9/5/2008 10:44 AM:
>
>       All,
>       To summarize a little (for Kevin's benefit), it seems we have heard
> from DEQ, EPA, ODFW, NMFS, and Chris Lidstone so far that the Coquille is a
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> good likely immediate candidate.
>       
>       The next candidate area DEQ suggested is the Tillamook area (Kilchis,
> Wilson, Miami, and Nehalem Rivers).  We heard back from EPA in support.
>       
>       I think this is important because the regulatory process is currently
> a little unclear there and one of our goals in the Gravel Tech/Exec Team
> process is toward consistency statewide.  A recurring theme throughout the
> Tillamook negotiating on the "mediated agreement" and past permitting, has
> been that there has not been a consistent federal presence.  Indeed, the
> resolution to the Lower Kilchis permit saga, only came after the Corps was
> able to fund a flooding study specific to that localized area.  This
> opportunity to have some federal funds to assist the locals in getting a
> better handle on the sediment budgets and stream conditions in the area would
> go a LONG way toward easing the tensions in the regulatory forum and
> providing good information from which to refine permits there.  I really
> think this is a timely opportunity which we should give some good
> consideration to.  Not only would this further the goals of the Gravel
> Tech/Exec process, but also enhance loacl,state and federal relations and
> assist the on-going OR Solutions process toward resolving flooding issues in
> Tillamook.  All of our agencies will be involved in multiple permit actions
> in conjunction, so we should really consider taking advantage of a process
> which would lump a bunch of those together and resolve them in a consistent
> way as throughout the state.
>       
>       Perhaps the other agencies could weigh in on the Tillamook area as
> the 2nd in line?
>       
>       DEQ's reasoning for not looking at thr Rogue immediately was that
> there are only two operators there currently and both are being served
> through the Chetco process.  I think this, with the factors above, moves the
> Rogue down to number 3.
>       
>       Other agency remarks?
>       
>       Thanks.
>       
>       --Alex
>
>               -----Original Message-----
>               From: Robert C Anderson [mailto:robert.c.anderson@noaa.gov]
>               Sent: Friday, September 05, 2008 9:37 AM
>               To: CYRIL Alex
>               Cc: Linton, Judy L NWP; Karla.G.Ellis@NWP01.usace.army.mil;
> Chuck Wheeler; Janine Castro; WARNER-DICKASON Lori; SNOW Patty; Chris
> Lidstone; CHARLAND Jay; vallette.yvonne@epa.gov
>               Subject: Re: More $$ Possible for Phase 1 Evaluations
>              
>              
>               Since gravel mining in the Tillamook basin appears to be
> exempt to the Corps' jurisdiction, I would go with Phase I studies on the
> Coquille.
>              
>               robert
>              
>               CYRIL Alex wrote the following on 9/4/2008 4:33 PM:
>
>                       Wow. 
>                       
>                       My 2 cents...

3/7/2011 Public Notice - Additional Team Documents 000783



>                       
>                       DEQ supports looking at the Coquille River and rivers
> in the Tillamook area next. 
>                       
>                       The Rogue only has two operators, both of which are
> currently being served by the Chetco process. 
>                       
>                       The Coquille has lots of info available which should
> make a Phase I determination quick. 
>                       
>                       The rivers in the Tillamook area where DSL permits
> have been issued include the Kilchis, the Wilson, the Miami, and the Nehalem
> (not the Tillamook River itself).  This is an area where the applicants need
> guidance and assistance to follow the process.  A concerted effort from the
> federal agencies would be timely and productive and maybe even appreciated
> there. 
>                       
>                       --Alex
>
>                               -----Original Message-----
>                               From: Linton, Judy L NWP
> [mailto:Judy.L.Linton@usace.army.mil]
>                               Sent: Thursday, September 04, 2008 4:21 PM
>                               To: CYRIL Alex; Chris Lidstone; Chuck
> Wheeler; Janine Castro; CHARLAND Jay; Jim O'Connor; Linton, Judy L NWP;
> WARNER-DICKASON Lori; SNOW Patty; Rose Wallick; CONFER Todd A; Yvonne
> Vallette
>                               Cc: rich@ocapa.net; joy@UmpquaSand.com;
> MOYNAHAN Kevin
>                               Subject: More $$ Possible for Phase 1
> Evaluations
>                               Importance: High
>                              
>                              
>
>                               Good evening:  the Corps may have the
> opportunity to receive additional funds and I have been asked to identify a
> plan to conduct Phase 1 studies on other river systems.  Based on input from
> OCAPA, the next systems identified for evaluation are the Rogue, Tillamook,
> and Coquille.  I don't know how many of these we can tackle but I would like
> your input on the areal extent of the Phase 1 evaluations.
>
>                              
>
>                               Who will do the studies has not been
> determined although I have been contacted by a small business environmental
> mapping firm that may be available.  Rose and Jim, my assumption is that USGS
> will not be available for such an effort until after January of 2009.  Can
> you please confirm?
>
>                               Please respond as soon as possible with your
> thoughts.  Thanks - Judy
>
>  
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chip Andrus"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer";

"Glen Hess"; "Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-
Dickason"; "Patty Snow"; "Robert Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Subject: Tech Team Meeting - October 1
Date: Monday, September 29, 2008 2:00:41 PM
Attachments: Copy of Chetco schedule25Aug.xls

Reminder that we have a Tech Team meeting scheduled for October 1 from 10-12.  Call in number is 1-
877-807-5706, participant code 284215.  Meeting will be at the Corps offices, Spirit Lake Room on the
9th floor.  Let me know if you will attend in person.

Agenda items to date:
1. Discussion of schedule for Chetco River Evaluation (Judy and Lori).

2.  Status on preparation of project description and information for biological assessment (Bill and
Robert).

3.  Status of USGS studies – Chetco and Umpqua Rivers.

4.  Discussion of next study rivers (Rogue, Tillamook, and Coquille) – All
        - Order of study:  If recommendation is to vary order from above we need to forward to Exec
Team for consideration and approval – see emails from early September for additional information and
recommendations from various team members.  Did anyone not see those emails?
        - Study length for various river systems:  Corps would like to prepare funding request package and
forward to Headquarters by end of December 2008.

Are there other items we need to talk about?  Let me know if so.  Judy
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Sheet1

		Regional Gravel Initiative - Chetco River Evaluation

		Task		Aug-08		Sep-08		Oct-08		Nov-08		Dec-08		Jan-09		Feb-09		Mar-09		Apr-09		May-09		Jun-09

		Regional General Permit

		Prepare "Application" Materials						15-Oct

		COE/DSL "Application" Review						15-Oct		15-Nov

		Public Notice								15-Nov		15-Dec

		Revise RGP/Prep Decision Doc												15-Dec								15-May

		Final Decision																						1-Jun

		CZM Determination

		Prep compliance Doc														28-Feb

		DLCD Review of Compl Doc																				30-May

		DLCD issues Conc. Ltr																						1-Jun

		ESA Consultation

		Prep Biological Assessment								15-Nov

		Initiate Formal Consultation								15-Nov

		NMFS Completeness Determ								15-Nov		15-Dec

		Revise Biological Assessment										15-Dec		15-Jan

		NMFS Reviews BA/Preps BO												15-Jan										1-Jun

		NMFS Issues Biological Opinion																						1-Jun

		FWS Coordination Act

		Prelim Coordination								15-Nov

		Comment on PN								15-Nov		15-Dec

		Elevation Process Contingency																						1-Jun

		Sediment Transport Study

		Data Collection/Fieldwork				30-Sep

		Bathymetric Survey								15-Nov

		Prepare Draft Graphics												31-Jan

		Data Interp/results												31-Jan

		Tech Team Review

		review of application materials						15-Oct		15-Nov

		review of USGS work

		develop conditions methods																				30-May
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Sheet3

		







Task Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09

Regional General Permit
Prepare "Application" Materials 15-Oct
COE/DSL "Application" Review 15-Oct 15-Nov

Public Notice 15-Nov 15-Dec
Revise RGP/Prep Decision Doc 15-Dec 15-May

Final Decision 1-Jun

CZM Determination
Prep compliance Doc 28-Feb

DLCD Review of Compl Doc 30-May
DLCD issues Conc. Ltr 1-Jun

ESA Consultation
Prep Biological Assessment 15-Nov
Initiate Formal Consultation 15-Nov

NMFS Completeness Determ 15-Nov 15-Dec
Revise Biological Assessment 15-Dec 15-Jan
NMFS Reviews BA/Preps BO 15-Jan 1-Jun

NMFS Issues Biological Opinion 1-Jun

FWS Coordination Act
Prelim Coordination 15-Nov

Comment on PN 15-Nov 15-Dec
Elevation Process Contingency 1-Jun

Sediment Transport Study
Data Collection/Fieldwork 30-Sep

Bathymetric Survey 15-Nov
Prepare Draft Graphics 31-Jan

Data Interp/results 31-Jan

Tech Team Review
review of application materials 15-Oct 15-Nov

review of USGS work
develop conditions methods 30-May

Regional Gravel Initiative - Chetco River Evaluation
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chip Andrus"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer";

"Glen Hess"; "Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-
Dickason"; "Patty Snow"; "Robert Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Cc: Kochenbach, Karen A NWD
Subject: Revised Chetco River Schedule
Date: Wednesday, October 01, 2008 8:42:15 AM
Attachments: Copy of Chetco schedule01Oct08.xls

I noticed the schedule I sent out previously was missing a very important element…Water Quality Cert. 
Attached is the updated schedule.  Judy
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Sheet1

		Timeline for Chetco Gravel Removal Permits

		Task		Aug 08`		Sep-08		Oct-08		Nov-08		Dec-08		Jan-09		Feb-09		Mar-09		Apr-09		May-09		Jun-09

		Regional General Permit

		Prepare "Application" materials						15-Oct

		COE/DSL "Application" Review						15-Oct		15-Nov

		Public Notice								15-Nov		15-Dec

		Revise RGP/Prep Decision Doc												15-Dec								15-May

		Final Decision																						1-Jun

		CZM Determination

		Prep compliance Doc														28-Feb

		DLCD Review of Compl Doc																				30-May

		DLCD issues Conc. Ltr																						1-Jun

		Water Quality Certification

		Develop Conditions														28-Feb

		DEQ Public Review																1-Mar		5-Apr

		Prep WQ Certification																		5-Apr		30-May

		Issue Certification																						1-Jun

		ESA Consultation

		Prepare Biological Assessment								15-Nov

		Initiate Formal Consultation								15-Nov

		NMFS Completeness Determ								15-Nov		15-Dec

		Revise BA (if necessary)										15-Dec		15-Jan

		NMFS Reviews BA/Preps BiOp												15-Jan								30-May

		NMFS Issues BiOp																						1-Jun

		FWS Coordination Act

		Preliminary Coordination								15-Nov

		FWS Comment on PN								15-Nov		15-Dec

		Elevation Process (Contingency)										15-Dec										30-May

		Sediment Transport Study

		Data Collection/Fieldwork				30-Sep

		Bathymetric Survey								15-Nov

		Prepare Draft Graphics												31-Jan

		Data Interp/results												31-Jan

		Draft USGS Report to COE														1-Feb

		Tech Team Review

		Review of "Application" materials						15-Oct		15-Nov

		review of USGS work

		Finalize Conditions/methods																				30-May
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Task Aug 08` Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09

Regional General Permit
Prepare "Application" materials 15-Oct
COE/DSL "Application" Review 15-Oct 15-Nov

Public Notice 15-Nov 15-Dec
Revise RGP/Prep Decision Doc 15-Dec 15-May

Final Decision 1-Jun

CZM Determination
Prep compliance Doc 28-Feb

DLCD Review of Compl Doc 30-May
DLCD issues Conc. Ltr 1-Jun

Water Quality Certification
Develop Conditions 28-Feb
DEQ Public Review 1-Mar 5-Apr

Prep WQ Certification 5-Apr 30-May
Issue Certification 1-Jun

ESA Consultation
Prepare Biological Assessment 15-Nov

Initiate Formal Consultation 15-Nov
NMFS Completeness Determ 15-Nov 15-Dec

Revise BA (if necessary) 15-Dec 15-Jan
NMFS Reviews BA/Preps BiOp 15-Jan 30-May

NMFS Issues BiOp 1-Jun

FWS Coordination Act
Preliminary Coordination 15-Nov

FWS Comment on PN 15-Nov 15-Dec
Elevation Process (Contingency) 15-Dec 30-May

Sediment Transport Study
Data Collection/Fieldwork 30-Sep

Bathymetric Survey 15-Nov
Prepare Draft Graphics 31-Jan

Data Interp/results 31-Jan
Draft USGS Report to COE 1-Feb

Tech Team Review
Review of "Application" materials 15-Oct 15-Nov

review of USGS work

Timeline for Chetco Gravel Removal Permits
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Finalize Conditions/methods 30-May

3/7/2011 Public Notice - Additional Team Documents 000789



From: Bill Yocum
To: Chuck Wheeler; Linton, Judy L NWP
Cc: Todd Confer
Subject: Fw: Chetco
Date: Wednesday, October 08, 2008 8:40:52 AM

----- Original Message -----
From: "Jim O'Connor" <oconnor@usgs.gov>
To: "Bill Yocum" <byocum@hughes.net>
Cc: "Rose Wallick" <rosewall@usgs.gov>; "Ted Freeman" <tedf@hughes.net>;
<Chuck.Wheeler@noaa.gov>; "Linton, Judy L NWP"
<Judy.L.Linton@usace.army.mil>; "Jim O'Connor" <oconnor@usgs.gov>
Sent: Thursday, September 04, 2008 4:09 PM
Subject: Re: Chetco

Hi Bill;
This is how the USGS study will address the information needs listed in
"section 2" of the memo from Chuck Wheeler and Ken Phippen of NMFS. Let
me (or Rose) know if you have any questions. More details of our
activities are spelled out in the final Chetco River proposal
distributed to the technical team in June. Also, we're looking forward
to seeing you later this month.
...Jim

*a) Estuarine habitat quality*
i) Estuary bathymetry
/We will be conducting a bathymetric survey this fall (September and
October). In addition, we will provide a GIS layer of bathymetry from a
1939 COE survery/
ii) Amount of bar surface
/We will be mapping extent of subaerial bar surfaces from 2005 aerial
photographs as well as from selected historical sets of aerial
photographs (and selected historical sets) /
iii) Amount of vegetated bar surface
/We will be mapping (at a scale of 1:1000) broad vegetation classes on
all bar and floodplain surfaces from 2005 aerial photographs/
iv) Area inhabited by aquatic vegetation
/We will not be providing any information on aquatic vegetation/
v) Percent of vegetated bank
/We will be mapping bank (defined as the intersection of the active
channel--composed of wetted channel and flanking gravel bars--and
floodplain) materials from aerial photographs and field reconnaissance./

*b) Riverine habitat quality*
i) Amount of bar surface
/We will be mapping extent of subaerial bar surfaces from 2005 aerial
photographs// (and selected historical sets) // /
ii) Amount of vegetated bar surface
/ We will be mapping (at a scale of 1:1000) broad vegetation classes on
all bar and floodplain surfaces from 2005 aerial photographs //(and
selected historical sets) /
iii) Amount of backwater/alcove area
/In our mapping scheme, we will be identifying alcoves and backwater
areas from 2005 aerial photographs/
iv) Width/depth ratio
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/Our plan is to resurvey approximately 10 cross sections originally
surveyed in 1976. From these cross sections, width/depth ratios can be
determined (but it should be noted that these cross sections won't be
systematically measured at specific channel habitat units such as
riffles, glides, etc., so these measurements may not be suitable for
purposes of rigorous comparison). The USGS won't actually calculate w/d
ratios, but such calculations can be readily done from the survey data
that we will provide./
v) Percent erodible bank
/As for the estuary, we will be mapping bank materials and conditions
from aerial photographs and reconnaissance field mapping./
vi) Percent vegetated bank
/See above/
c) Temperature
i) Pool temperatures stratified by depth throughout lower 11 miles
/ The USGS will not be collecting in temperature data/

Bill Yocum wrote:
> Hi Rose and Jim,
> I am putting together some information for the Corps that they will be
> submitting to NMFS for working on the ESA/MSA Consultation process. I
> have attached a memo that NMFS sent to the Corps that identifies
> informational needs to initiate consultation on the Chetco.
> Will you please review the attached memo and let me know what parts of
> the NMFS data request will or will not be in the study. This way I
> will know what I will need to gather. Thanks.
> Bill Yocum
> Freeman Rock Inc.
> 541-469-2444

--
******NOTE NEW ADDRESS******

Jim O’Connor
U.S. Geological Survey
Oregon Water Science Center
2130 SW 5th Ave
Portland, OR 97201
Phone: 503 251 3222
Email: oconnor@usgs.gov

******NOTE NEW ADDRESS******
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Joy Smith"; "Ken Phippen"; "Kevin

Moynahan"; "Kim Kratz"; "Monty Knudsen"; "Rich Angstrom"; "Sally Puent";
"Szerlog.Michael@epamail.epa.gov"; "Jon.P.Germond@state.or.us"; "Robert Elayer"; "tedf@hughes.net"

Cc: "CHARLAND Jay"; "Patty Snow"
Subject: schedule for Chetco River RGP process
Date: Wednesday, October 15, 2008 3:58:42 PM
Attachments: Copy of Chetco RGP schedule15Oct08.xls

Good afternoon Executive Team:  attached is the schedule outlining the Chetco River Regional General
Permit process.  This schedule was provided to the Technical Team and edits made based on their
input.  We can discuss any comments you may have at tomorrow’s meeting.  Judy
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Sheet1

		Timeline for Chetco River Gravel Mining Regional General Permit Process

		Task		Aug-08		Sep-08		Oct-08		Nov-08		Dec-08		Jan-09		Feb-09		Mar-09		Apr-09		May-09		Jun-09		Jul-09

		Regional General Permit

		Prepare "Application" materials						15-Oct

		COE/DSL "Application" Review						15-Oct		15-Nov

		Public Notice								15-Nov		15-Dec

		Revise RGP/Prep Decision Doc												15-Dec								15-May

		Final Decision																						1-Jun

		CZM Determination

		Prep compliance Doc						15-Oct								28-Feb

		DLCD Review of Compl Doc																				30-May

		Issue CZM Decision																						1-Jun

		Water Quality Certification

		Evaluate "Application"						15-Oct								28-Feb

		Prepare WQC Decision																1-Mar		15-Apr

		DEQ Public Review (35 Days)																		16-Apr		21-May

		Issue WQC Decision																						1-Jun

		ESA Consultation

		Prepare Biological Assessment								15-Nov

		Initiate Formal Consultation								15-Nov

		NMFS Completeness Determ								15-Nov		15-Dec

		Revise BA (if necessary)										15-Dec		15-Jan

		NMFS Reviews BA/Preps BiOp												15-Jan								30-May

		NMFS Issues BiOp																						1-Jun

		FWS Coordination Act

		Preliminary Coordination								15-Nov

		FWS Comment on PN								15-Nov		15-Dec

		Elevation Process (Contingency)										15-Dec										30-May

		Sediment Transport Study

		Data Collection/Fieldwork				30-Sep

		Bathymetric Survey								15-Nov

		Prepare Draft Graphics												31-Jan

		Data Interp/results												31-Jan

		Draft USGS Report to COE														1-Feb

		Tech Team Review

		Review of "Application" materials						15-Oct		15-Nov

		review of USGS work

		Finalize Conditions/methods																				30-May
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Task Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09

Regional General Permit
Prepare "Application" materials 15-Oct
COE/DSL "Application" Review 15-Oct 15-Nov

Public Notice 15-Nov 15-Dec
Revise RGP/Prep Decision Doc 15-Dec 15-May

Final Decision 1-Jun

CZM Determination
Prep compliance Doc 15-Oct 28-Feb

DLCD Review of Compl Doc 30-May
Issue CZM Decision 1-Jun

Water Quality Certification
Evaluate "Application" 15-Oct 28-Feb

Prepare WQC Decision 1-Mar 15-Apr
DEQ Public Review (35 Days) 16-Apr 21-May

Issue WQC Decision 1-Jun

ESA Consultation
Prepare Biological Assessment 15-Nov

Initiate Formal Consultation 15-Nov
NMFS Completeness Determ 15-Nov 15-Dec

Revise BA (if necessary) 15-Dec 15-Jan
NMFS Reviews BA/Preps BiOp 15-Jan 30-May

NMFS Issues BiOp 1-Jun

FWS Coordination Act
Preliminary Coordination 15-Nov

FWS Comment on PN 15-Nov 15-Dec
Elevation Process (Contingency) 15-Dec 30-May

Sediment Transport Study
Data Collection/Fieldwork 30-Sep

Bathymetric Survey 15-Nov
Prepare Draft Graphics 31-Jan

Data Interp/results 31-Jan
Draft USGS Report to COE 1-Feb

Tech Team Review
Review of "Application" materials 15-Oct 15-Nov

review of USGS work
Finalize Conditions/methods 30-May

Timeline for Chetco River Gravel Mining Regional General Permit Process

3/7/2011 Public Notice - Additional Team Documents 000793



From: Chris Lidstone
To: Linton, Judy L NWP; Alex Cyril; Bill Yocum; Chuck Wheeler; Glen Hess; Jay Charland; Jim O"Connor; Lori

Warner-Dickason; Patty Snow; Robert Elayer; Rose Wallick
Subject: RE: Tech Team meeting notes - please review
Date: Friday, October 31, 2008 11:34:49 AM

Judy:

This looks fine- couple typos, which I am sure you have caught.

Christopher D. Lidstone

President, Lidstone and Associates, Inc.

4025 Automation Way, Bldg. E

Fort Collins, CO 80525

970 223 4705 office

970 223 4706 facsimile

970 420 5257 cell

________________________________

From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Tuesday, October 28, 2008 11:42 AM
To: Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen Hess; Jay Charland; Jim O'Connor;
Linton, Judy L NWP; Lori Warner-Dickason; Patty Snow; Robert Elayer; Rose Wallick
Subject: Tech Team meeting notes - please review

Attached are the notes from the October 1 meeting.  Please review and provide comments as
necessary.  I’ll send out to the entire group once finalized.

<<Gravel Technical Team Meeting Notes01Oct08.doc>>
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From: Linton, Judy L NWP
To: "CYRIL Alex"; "SNOW Patty"; "CYRIL Alex"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Glen Hess";

"CHARLAND Jay"; "Jim O"Connor"; "WARNER-DICKASON Lori"; "Robert Elayer"; "Rose Wallick"; "Janine Castro"
Subject: RE: Location for next tech. meeting
Date: Wednesday, November 12, 2008 9:46:12 AM
Attachments: Gravel Technical Team Meeting Notes01Oct08.doc

Re USGS policy on release of Chetco River results.msg

We'll still have the meeting this month.  We can discuss public notice information for the RGP/GP, get a
status on the USGS studies for both the Chetco and Umpqua, and perhaps some other stuff.

Attached for your information is the response from USGS regarding release of study information.  Also
attached are the final minutes from October.

Judy

-----Original Message-----
From: CYRIL Alex [mailto:Cyril.Alex@deq.state.or.us]
Sent: Monday, November 10, 2008 4:26 PM
To: SNOW Patty; Linton, Judy L NWP; CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen
Hess; CHARLAND Jay; Jim O'Connor; WARNER-DICKASON Lori; Robert Elayer; Rose Wallick
Subject: RE: Location for next tech. meeting

Did we decide that we had enough stuff to talk about to have a meeting this month?  I have to be in
LaGrande doing stormwater training for ODOT, so I won’t be able to be there.  If the meeting does go
forward, please keep me in the loop.  Thanks.

--Alex

From: SNOW Patty
Sent: Monday, November 10, 2008 3:47 PM
To: Linton, Judy L NWP; CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen Hess; CHARLAND
Jay; Jim O'Connor; WARNER-DICKASON Lori; Robert Elayer; Rose Wallick
Subject: Location for next tech. meeting

Hi Rose and Jim, could you please send us the address for the USGS offices for our next meeting this
Thursday? I will be out of the office after today at meetings so it would be great if one of you could
send it today. Thank you, Patty

Patty Snow

Land and Water Use Coordinator

Wildlife Division

(503) 947-6089

________________________________
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Gravel Technical Team Meeting


Agenda and Meeting Notes


October 1, 2008 (10 – 12)


COE Office, Portland


Attendees:  Patty Snow, Jay Charland, Alex Cyril, Rose Wallick, Jim O’Connor, Glen Hess, Judy Linton.  Phone:  Lori Warner-Dickason, Chuck Wheeler, Robert Elayer, Bill Yocum, Chris Lidstone.


1. Discussion of schedule for Chetco River Evaluation.


- Brief discussion of schedule outlining tasks for development of regional general permit.



- Chris asked if there was an appeal process and suggested if so we should factor that possibility into the schedule.



- Regulatory agencies will review process and potential for appeals.


- COE/DSL will have separate discussion with DEQ/DLCD regarding process (i.e. how and when to request Water Quality Certification and CZM concurrence, overall mechanics of RGP/GP development, etc).

2.  Status on preparation of project description and information for biological assessment.



- Freeman Rock and Tidewater Contractors are providing information to COE/DSL regarding project description (excavation methods, project location, etc), purpose and need discussion, alternatives discussion, and concepts for adaptive management.  This information will assist in public notice preparation.



- Information to be provided by 15 October. 

3.  Status of USGS studies – Chetco and Umpqua Rivers.



* Chetco River:



Study work




- aerial photos: digitization not yet complete




- sediment budget and SIAM model development to begin within next 


month




- bathymetry 90% complete; expect to complete within next week




- bedload sampling: will be doing dry run in next week




Draft Report:  Need to clarify distribution process for draft report.  USGS will discuss further with management.



LiDAR:  images have been obtained but USGS has not yet received the data set.



* Umpqua River:




- Phase 1 study areas: North Umpqua goes to Glide, South Umpqua to Tiller Gage, mainstem Umpqua is from mouth to confluence with S. Umpqua




- study is transitioning from evaluating available information to interpretation phase.




- goal is draft report by end of November




- Week of Oct 27: 3 day field work scheduled

4.  Discussion of next study rivers (Rogue, Tillamook, and Coquille)



- Brief discussion regarding changing study sequence.  Not all Tech Team members had enough information to make decision about such change.  Decision on priority for study will need to be made at Executive Team level.


- USGS will prepare cost estimate/brief scope for Phase 1 work on Rogue, Tillamook and Coquille – estimate completion by Jan 09.  They will need maps showing mining locations (COE to provide).  Preliminarily USGS recommends similar evaluation process as done for the Umpqua River (look at entire system rather than just area of mining; how does mining affect other portions of the system).  

5.  Other items:  mention was made that the Applegate River has been named as an Oregon Solutions project.  Copeland and local watershed council are trying to raise money for required studies.

6.  Next meeting:  November 13, 2008 from 10 to 12; at USGS offices (?)


Re: USGS policy on release of Chetco River results

		From

		Jim O'Connor

		To

		Linton, Judy L NWP

		Cc

		J. Rose Wallick; Dennis D Lynch; William D McFarland; John S Williams; Terrence D Conlon

		Recipients

		Judy.L.Linton@usace.army.mil; rosewall@usgs.gov; ddlynch@usgs.gov; billmcf@usgs.gov; johnw@usgs.gov; tdconlon@usgs.gov



Hi Judy,


The main things are that the interpretative elements cannot be cited as 


official USGS position until the report is published. The 


non-interpretative data (as outlined below) can be used and cited (and 


analyzed and interpreted by others) whenever it is released, although 


the data should be characterized as provisional until published. If 


there is specific data (not interpretations) needed for the Biological 


Assessment, let us know and we attempt to provide it to meet your needs. 


Certainly, any data included in the draft report would meet the criteria 


of having undergone internal USGS quality control assessment. It is the 


interpretative elements of the study (as outlined below) that require 


publication before general release.


...Jim














Linton, Judy L NWP wrote:


> Jim:  So looking back at the schedule presented in the Scope of Work, the


> draft report would be released to the Corps in February 09.  When you say the


> draft report cannot be cited in official documents, does that mean the Corps


> cannot discuss the results of the USGS studies at all in the Biological


> Assessment we must submit to NMFS or that we just cannot cite conclusions


> specifically stated in the draft report.  Also, I guess the other state and


> federal agencies would be considered to be part of "special interest groups"


> and therefore could not get a copy of the report?  Had to ask...


>


> The date the information can be released as "provisional" would be in April


> 09 as this is the date scheduled for sending the draft to the publishing


> center.


>


> Let me know if I am interpreting the dates correctly.  Thanks - Judy


>


> -----Original Message-----


> From: Jim O'Connor [mailto:oconnor@usgs.gov] 


> Sent: Tuesday, October 21, 2008 1:43 PM


> To: Linton, Judy L NWP


> Cc: J. Rose Wallick; Dennis D Lynch; William D McFarland; John S Williams;


> Jim O'Connor; Terrence D Conlon


> Subject: USGS policy on release of Chetco River results


>


> Judy,


> Here is the USGS policy on release of information, with specific 


> attention to the Chetco River sediment project. Please call or email if 


> you have questions. ...Jim


>


> USGS data collected as part of this study can be released prior to 


> publication but only after internal USGS quality control assessment. 


> Pending final publication, such data will be labeled "provisional." Data 


> in this context includes all observations and measurements not requiring 


> a significant interpretative element. With respect to the Chetco River 


> sediment study, these data will include the bedload measurements, 


> particle size measurements, bathymetry and cross-section surveys, and 


> georectified aerial photo sequences and mapping of current and historic 


> valley bottom features (channels, bars, and vegetation). Interpretative 


> elements of this project, including calculation and discussion of 


> bed-material transport rates, trends in valley bottom conditions, and 


> identification of important fluvial processes and conditions cannot be 


> publicly released until final publication in a USGS report.


>


> Draft reports describing interpretative elements of this project can be 


> distributed to the Army Corps of Engineers (the cooperator in this 


> project) for their review and consideration. But such a draft report 


> cannot be cited in official documents and is subject to change until 


> final USGS approval and publication. In other words, these draft reports 


> would not constitute an official USGS position and could not be cited as 


> such until final publication. The USGS cannot provide draft report to 


> the public, industry, or special interest groups for review or 


> information purposes.


>


> The USGS can verbally present preliminary interpretations, as part of 


> our scientific deliberation process, to other scientists and 


> stakeholders. It is the USGS preference that all interested stakeholders 


> are invited to such presentations. No materials containing written 


> interpretative information will be distributed (electronic or otherwise) 


> in conjunction with these presentations until final publication of an 


> approved USGS report describing the interpretative materials.


>


>   





-- 


******NOTE NEW ADDRESS******





Jim O’Connor


U.S. Geological Survey


Oregon Water Science Center


2130 SW 5th Ave


Portland, OR 97201


Phone: 503 251 3222


Email: oconnor@usgs.gov





******NOTE NEW ADDRESS******












Gravel Technical Team Meeting 
Agenda and Meeting Notes 
October 1, 2008 (10 – 12) 

COE Office, Portland 
 
 
Attendees:  Patty Snow, Jay Charland, Alex Cyril, Rose Wallick, Jim O’Connor, Glen 
Hess, Judy Linton.  Phone:  Lori Warner-Dickason, Chuck Wheeler, Robert Elayer, Bill 
Yocum, Chris Lidstone. 
 
 
1. Discussion of schedule for Chetco River Evaluation. 
 - Brief discussion of schedule outlining tasks for development of regional general 
permit. 
 - Chris asked if there was an appeal process and suggested if so we should factor 
that possibility into the schedule. 
 - Regulatory agencies will review process and potential for appeals. 
 - COE/DSL will have separate discussion with DEQ/DLCD regarding process 
(i.e. how and when to request Water Quality Certification and CZM concurrence, overall 
mechanics of RGP/GP development, etc). 
  
2.  Status on preparation of project description and information for biological assessment. 
 - Freeman Rock and Tidewater Contractors are providing information to 
COE/DSL regarding project description (excavation methods, project location, etc), 
purpose and need discussion, alternatives discussion, and concepts for adaptive 
management.  This information will assist in public notice preparation. 
 - Information to be provided by 15 October.  
 
3.  Status of USGS studies – Chetco and Umpqua Rivers. 
 * Chetco River: 
  Study work 
  - aerial photos: digitization not yet complete 
  - sediment budget and SIAM model development to begin within next  
  month 
  - bathymetry 90% complete; expect to complete within next week 
  - bedload sampling: will be doing dry run in next week 
 
  Draft Report:  Need to clarify distribution process for draft report.  USGS 
will discuss further with management. 
 
  LiDAR:  images have been obtained but USGS has not yet received the 
data set. 
 
 * Umpqua River: 
  - Phase 1 study areas: North Umpqua goes to Glide, South Umpqua to 
Tiller Gage, mainstem Umpqua is from mouth to confluence with S. Umpqua 
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  - study is transitioning from evaluating available information to 
interpretation phase. 
  - goal is draft report by end of November 
  - Week of Oct 27: 3 day field work scheduled 
 
4.  Discussion of next study rivers (Rogue, Tillamook, and Coquille) 
 - Brief discussion regarding changing study sequence.  Not all Tech Team 
members had enough information to make decision about such change.  Decision on 
priority for study will need to be made at Executive Team level. 
 - USGS will prepare cost estimate/brief scope for Phase 1 work on Rogue, 
Tillamook and Coquille – estimate completion by Jan 09.  They will need maps showing 
mining locations (COE to provide).  Preliminarily USGS recommends similar evaluation 
process as done for the Umpqua River (look at entire system rather than just area of 
mining; how does mining affect other portions of the system).   
 
5.  Other items:  mention was made that the Applegate River has been named as an 
Oregon Solutions project.  Copeland and local watershed council are trying to raise 
money for required studies. 
 
6.  Next meeting:  November 13, 2008 from 10 to 12; at USGS offices (?) 
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From: Jim O"Connor
To: Linton, Judy L NWP
Cc: J. Rose Wallick; Dennis D Lynch; William D McFarland; John S Williams; Terrence D Conlon
Subject: Re: USGS policy on release of Chetco River results
Date: Wednesday, October 22, 2008 2:44:54 PM

Hi Judy,
The main things are that the interpretative elements cannot be cited as
official USGS position until the report is published. The
non-interpretative data (as outlined below) can be used and cited (and
analyzed and interpreted by others) whenever it is released, although
the data should be characterized as provisional until published. If
there is specific data (not interpretations) needed for the Biological
Assessment, let us know and we attempt to provide it to meet your needs.
Certainly, any data included in the draft report would meet the criteria
of having undergone internal USGS quality control assessment. It is the
interpretative elements of the study (as outlined below) that require
publication before general release.
...Jim

Linton, Judy L NWP wrote:
> Jim:  So looking back at the schedule presented in the Scope of Work, the
> draft report would be released to the Corps in February 09.  When you say the
> draft report cannot be cited in official documents, does that mean the Corps
> cannot discuss the results of the USGS studies at all in the Biological
> Assessment we must submit to NMFS or that we just cannot cite conclusions
> specifically stated in the draft report.  Also, I guess the other state and
> federal agencies would be considered to be part of "special interest groups"
> and therefore could not get a copy of the report?  Had to ask...
>
> The date the information can be released as "provisional" would be in April
> 09 as this is the date scheduled for sending the draft to the publishing
> center.
>
> Let me know if I am interpreting the dates correctly.  Thanks - Judy
>
> -----Original Message-----
> From: Jim O'Connor [mailto:oconnor@usgs.gov]
> Sent: Tuesday, October 21, 2008 1:43 PM
> To: Linton, Judy L NWP
> Cc: J. Rose Wallick; Dennis D Lynch; William D McFarland; John S Williams;
> Jim O'Connor; Terrence D Conlon
> Subject: USGS policy on release of Chetco River results
>
> Judy,
> Here is the USGS policy on release of information, with specific
> attention to the Chetco River sediment project. Please call or email if
> you have questions. ...Jim
>
> USGS data collected as part of this study can be released prior to
> publication but only after internal USGS quality control assessment.
> Pending final publication, such data will be labeled "provisional." Data
> in this context includes all observations and measurements not requiring
> a significant interpretative element. With respect to the Chetco River
> sediment study, these data will include the bedload measurements,
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> particle size measurements, bathymetry and cross-section surveys, and
> georectified aerial photo sequences and mapping of current and historic
> valley bottom features (channels, bars, and vegetation). Interpretative
> elements of this project, including calculation and discussion of
> bed-material transport rates, trends in valley bottom conditions, and
> identification of important fluvial processes and conditions cannot be
> publicly released until final publication in a USGS report.
>
> Draft reports describing interpretative elements of this project can be
> distributed to the Army Corps of Engineers (the cooperator in this
> project) for their review and consideration. But such a draft report
> cannot be cited in official documents and is subject to change until
> final USGS approval and publication. In other words, these draft reports
> would not constitute an official USGS position and could not be cited as
> such until final publication. The USGS cannot provide draft report to
> the public, industry, or special interest groups for review or
> information purposes.
>
> The USGS can verbally present preliminary interpretations, as part of
> our scientific deliberation process, to other scientists and
> stakeholders. It is the USGS preference that all interested stakeholders
> are invited to such presentations. No materials containing written
> interpretative information will be distributed (electronic or otherwise)
> in conjunction with these presentations until final publication of an
> approved USGS report describing the interpretative materials.
>
>  

--
******NOTE NEW ADDRESS******

Jim O’Connor
U.S. Geological Survey
Oregon Water Science Center
2130 SW 5th Ave
Portland, OR 97201
Phone: 503 251 3222
Email: oconnor@usgs.gov

******NOTE NEW ADDRESS******
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From: J. Rose Wallick
To: J. Rose Wallick
Cc: CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck Wheeler; CYRIL Alex; Glen Hess; Janine Castro; CHARLAND Jay; Linton,

Judy L NWP; WARNER-DICKASON Lori; Jim O"Connor; SNOW Patty; relayer@twcontractors.com
Subject: Updated Conference call info
Date: Wednesday, November 12, 2008 4:19:54 PM
Attachments: Gravel Technical Team Meeting Notes01Oct08.doc

Hi All,

Please disregard the conference call info in the previous note.  Here is an updated participant code:

Dial-in number: 218-844-8230
Participant Access Code: 148962#

If you have any questions or problems with the conference call, Andrew Kerslake (USGS Admin) at: 503-251-
3200.

Apologies for any confusion about the call-in procedure,

-
Rose

J. Rose Wallick/WRD/USGS/DOI

11/12/2008 03:53 PM To
"Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>
cc
"CYRIL Alex" <Alex.Cyril@state.or.us>, "Bill Yocum" <byocum@hughes.net>, "Chris Lidstone"
<cdl@lidstone.com>, "Chuck Wheeler" <Chuck.Wheeler@noaa.gov>, "CYRIL Alex"
<Cyril.Alex@deq.state.or.us>, "Glen Hess" <gwhess@usgs.gov>, "Janine Castro" <Janine_M_Castro@fws.gov>,
"CHARLAND Jay" <Jay.Charland@state.or.us>, "WARNER-DICKASON Lori" <Lori.Warner-
Dickason@state.or.us>, "Jim O'Connor" <oconnor@usgs.gov>, "SNOW Patty" <Patty.Snow@state.or.us>,
relayer@twcontractors.com
Subject
Conference call info for 11/13 Tech Team MeetingLink
<Notes:///882573A0007A63FC/DABA975B9FB113EB852564B5001283EA/36286DE9E2FF5DCE872574FF00619E4B>

       

Hi All,

Here's the Conference Call info our Tech Team meeting tomorrow (11/13):

Dial-in number: 218-844-8230
Participant access code: 664479#

If you have any problems with the conference call, please call Andrew Kerslake (USGS Admin) at: 503-251-
3200.

-
Rose
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Gravel Technical Team Meeting


Agenda and Meeting Notes


October 1, 2008 (10 – 12)


COE Office, Portland


Attendees:  Patty Snow, Jay Charland, Alex Cyril, Rose Wallick, Jim O’Connor, Glen Hess, Judy Linton.  Phone:  Lori Warner-Dickason, Chuck Wheeler, Robert Elayer, Bill Yocum, Chris Lidstone.


1. Discussion of schedule for Chetco River Evaluation.


- Brief discussion of schedule outlining tasks for development of regional general permit.



- Chris asked if there was an appeal process and suggested if so we should factor that possibility into the schedule.



- Regulatory agencies will review process and potential for appeals.


- COE/DSL will have separate discussion with DEQ/DLCD regarding process (i.e. how and when to request Water Quality Certification and CZM concurrence, overall mechanics of RGP/GP development, etc).

2.  Status on preparation of project description and information for biological assessment.



- Freeman Rock and Tidewater Contractors are providing information to COE/DSL regarding project description (excavation methods, project location, etc), purpose and need discussion, alternatives discussion, and concepts for adaptive management.  This information will assist in public notice preparation.



- Information to be provided by 15 October. 

3.  Status of USGS studies – Chetco and Umpqua Rivers.



* Chetco River:



Study work




- aerial photos: digitization not yet complete




- sediment budget and SIAM model development to begin within next 


month




- bathymetry 90% complete; expect to complete within next week




- bedload sampling: will be doing dry run in next week




Draft Report:  Need to clarify distribution process for draft report.  USGS will discuss further with management.



LiDAR:  images have been obtained but USGS has not yet received the data set.



* Umpqua River:




- Phase 1 study areas: North Umpqua goes to Glide, South Umpqua to Tiller Gage, mainstem Umpqua is from mouth to confluence with S. Umpqua




- study is transitioning from evaluating available information to interpretation phase.




- goal is draft report by end of November




- Week of Oct 27: 3 day field work scheduled

4.  Discussion of next study rivers (Rogue, Tillamook, and Coquille)



- Brief discussion regarding changing study sequence.  Not all Tech Team members had enough information to make decision about such change.  Decision on priority for study will need to be made at Executive Team level.


- USGS will prepare cost estimate/brief scope for Phase 1 work on Rogue, Tillamook and Coquille – estimate completion by Jan 09.  They will need maps showing mining locations (COE to provide).  Preliminarily USGS recommends similar evaluation process as done for the Umpqua River (look at entire system rather than just area of mining; how does mining affect other portions of the system).  

5.  Other items:  mention was made that the Applegate River has been named as an Oregon Solutions project.  Copeland and local watershed council are trying to raise money for required studies.

6.  Next meeting:  November 13, 2008 from 10 to 12; at USGS offices (?)



"Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>

11/12/2008 09:46 AM To
"CYRIL Alex" <Cyril.Alex@deq.state.or.us>, "SNOW Patty" <Patty.Snow@state.or.us>, "CYRIL Alex"
<Alex.Cyril@state.or.us>, "Bill Yocum" <byocum@hughes.net>, "Chris Lidstone" <cdl@lidstone.com>, "Chuck
Wheeler" <Chuck.Wheeler@noaa.gov>, "Glen Hess" <gwhess@usgs.gov>, "CHARLAND Jay"
<Jay.Charland@state.or.us>, "Jim O'Connor" <oconnor@usgs.gov>, "WARNER-DICKASON Lori" <Lori.Warner-
Dickason@state.or.us>, "Robert Elayer" <relayer@twcontractors.com>, "Rose Wallick" <rosewall@usgs.gov>,
"Janine Castro" <Janine_M_Castro@fws.gov>
cc
Subject
RE: Location for next tech. meeting

       

We'll still have the meeting this month.  We can discuss public notice
information for the RGP/GP, get a status on the USGS studies for both the
Chetco and Umpqua, and perhaps some other stuff.

Attached for your information is the response from USGS regarding release of
study information.  Also attached are the final minutes from October.

Judy

-----Original Message-----
From: CYRIL Alex [mailto:Cyril.Alex@deq.state.or.us]
Sent: Monday, November 10, 2008 4:26 PM
To: SNOW Patty; Linton, Judy L NWP; CYRIL Alex; Bill Yocum; Chris Lidstone;
Chuck Wheeler; Glen Hess; CHARLAND Jay; Jim O'Connor; WARNER-DICKASON Lori;
Robert Elayer; Rose Wallick
Subject: RE: Location for next tech. meeting

Did we decide that we had enough stuff to talk about to have a meeting this
month?  I have to be in LaGrande doing stormwater training for ODOT, so I
won't be able to be there.  If the meeting does go forward, please keep me in
the loop.  Thanks.

--Alex

From: SNOW Patty
Sent: Monday, November 10, 2008 3:47 PM
To: Linton, Judy L NWP; CYRIL Alex; Bill Yocum; Chris Lidstone; Chuck
Wheeler; Glen Hess; CHARLAND Jay; Jim O'Connor; WARNER-DICKASON Lori; Robert
Elayer; Rose Wallick
Subject: Location for next tech. meeting

Hi Rose and Jim, could you please send us the address for the USGS offices
for our next meeting this Thursday? I will be out of the office after today
at meetings so it would be great if one of you could send it today. Thank
you, Patty

Patty Snow

Land and Water Use Coordinator
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Wildlife Division

(503) 947-6089

________________________________

----- Message from "Jim O'Connor" <oconnor@usgs.gov> on Wed, 22 Oct 2008 13:44:49 -0800 -----
To:
"Linton, Judy L NWP" <Judy.L.Linton@usace.army.mil>
cc:
"J. Rose Wallick" <rosewall@usgs.gov>, "Dennis D Lynch" <ddlynch@usgs.gov>, "William D McFarland"
<billmcf@usgs.gov>, "John S Williams" <johnw@usgs.gov>, "Terrence D Conlon" <tdconlon@usgs.gov>
Subject:
Re: USGS policy on release of Chetco River results

Hi Judy,
The main things are that the interpretative elements cannot be cited as
official USGS position until the report is published. The
non-interpretative data (as outlined below) can be used and cited (and
analyzed and interpreted by others) whenever it is released, although
the data should be characterized as provisional until published. If
there is specific data (not interpretations) needed for the Biological
Assessment, let us know and we attempt to provide it to meet your needs.
Certainly, any data included in the draft report would meet the criteria
of having undergone internal USGS quality control assessment. It is the
interpretative elements of the study (as outlined below) that require
publication before general release.
...Jim

Linton, Judy L NWP wrote:
> Jim:  So looking back at the schedule presented in the Scope of Work, the
> draft report would be released to the Corps in February 09.  When you say
the
> draft report cannot be cited in official documents, does that mean the
Corps
> cannot discuss the results of the USGS studies at all in the Biological
> Assessment we must submit to NMFS or that we just cannot cite conclusions
> specifically stated in the draft report.  Also, I guess the other state and
> federal agencies would be considered to be part of "special interest
groups"
> and therefore could not get a copy of the report?  Had to ask...
>
> The date the information can be released as "provisional" would be in April
> 09 as this is the date scheduled for sending the draft to the publishing
> center.
>
> Let me know if I am interpreting the dates correctly.  Thanks - Judy
>
> -----Original Message-----
> From: Jim O'Connor [mailto:oconnor@usgs.gov]
> Sent: Tuesday, October 21, 2008 1:43 PM
> To: Linton, Judy L NWP
> Cc: J. Rose Wallick; Dennis D Lynch; William D McFarland; John S Williams;
> Jim O'Connor; Terrence D Conlon
> Subject: USGS policy on release of Chetco River results
>
> Judy,
> Here is the USGS policy on release of information, with specific
> attention to the Chetco River sediment project. Please call or email if
> you have questions. ...Jim
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>
> USGS data collected as part of this study can be released prior to
> publication but only after internal USGS quality control assessment.
> Pending final publication, such data will be labeled "provisional." Data
> in this context includes all observations and measurements not requiring
> a significant interpretative element. With respect to the Chetco River
> sediment study, these data will include the bedload measurements,
> particle size measurements, bathymetry and cross-section surveys, and
> georectified aerial photo sequences and mapping of current and historic
> valley bottom features (channels, bars, and vegetation). Interpretative
> elements of this project, including calculation and discussion of
> bed-material transport rates, trends in valley bottom conditions, and
> identification of important fluvial processes and conditions cannot be
> publicly released until final publication in a USGS report.
>
> Draft reports describing interpretative elements of this project can be
> distributed to the Army Corps of Engineers (the cooperator in this
> project) for their review and consideration. But such a draft report
> cannot be cited in official documents and is subject to change until
> final USGS approval and publication. In other words, these draft reports
> would not constitute an official USGS position and could not be cited as
> such until final publication. The USGS cannot provide draft report to
> the public, industry, or special interest groups for review or
> information purposes.
>
> The USGS can verbally present preliminary interpretations, as part of
> our scientific deliberation process, to other scientists and
> stakeholders. It is the USGS preference that all interested stakeholders
> are invited to such presentations. No materials containing written
> interpretative information will be distributed (electronic or otherwise)
> in conjunction with these presentations until final publication of an
> approved USGS report describing the interpretative materials.
>
>  

--
******NOTE NEW ADDRESS******

Jim O’Connor
U.S. Geological Survey
Oregon Water Science Center
2130 SW 5th Ave
Portland, OR 97201
Phone: 503 251 3222
Email: oconnor@usgs.gov

******NOTE NEW ADDRESS******

3/7/2011 Public Notice - Additional Team Documents 000803



From: Bill Yocum
To: Linton, Judy L NWP
Cc: tedf@hughes.net; kevin.moynahan@state.or.us
Subject: Re: RGP public notice
Date: Wednesday, November 19, 2008 6:11:42 AM

Hi Judy,

I believe that the Executive Team Meeting is scheduled on December 18th at your office.  The first
agenda item is a Congressional briefing for Karman Fore (Congressman Peter DeFazio), Molly McCarthey
(Senator Ron Wyden), Terri Moffit (Senator Gordon Smith), hopfully a representative from Senator-Elect
Jeff Merkley's office, and State Senator Wayne Krieger.  As the date gets closer can I coordinate with
you for the security passes and the meeting room location?  Thanks for all of your help.

Bill

On Nov 18, 2008, Judy.L.Linton@usace.army.mil wrote:

        Bill: As you may have noted in the meeting notes, I have requested tech team input on the draft
RGP by 21 November.  I have incorporated most of the comments provided by you and Robert and will
include others as they come.  My intent is to issue the notice by November 26 as I will be out on the
27th and 28th.

        

        Give me a call if you have other questions.  Judy
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From: Linton, Judy L NWP
To: "Alex Cyril"; "Bill Yocum"; "Chris Lidstone"; "Chuck Wheeler"; "Glen Hess"; "Janine Castro"; "Jay Charland";

"Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-Dickason"; "Patty Snow"; "Robert Elayer";
"Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Cc: Evans, Lawrence C NWP; "Kevin Moynahan"
Subject: December Tech Team Mtg
Date: Monday, November 24, 2008 1:45:17 PM

Please set aside Monday December 22nd from 10 to 12 for the next tech team meeting.  Location will
be the USGS offices at 2130 SW 5th Avenue.  Information related to a call in number will be provided
closer to the meeting date.

Primary topic for the meeting will be a presentation by Jim and Rose on the findings of the Umpqua
Phase 1 studies.  We’ll also have further updates on the Chetco studies.  DSL/COE will also provide
updates on the GP/RGP process.

Thank you for being so willing to meet this close to the holidays.  See you all then.  Judy

3/7/2011 Public Notice - Additional Team Documents 000805



From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Jon Germond"; "Joy Smith"; "Ken Phippen";

"Kevin Moynahan"; "Kim Kratz"; "Michael Szerlog"; "Monty Knudsen"; "Rich Angstrom"; "Robert Elayer"; "Sally
Puent"; "Ted Freeman"

Cc: "Alex Cyril"; "Bill Yocum"; "Chip Andrus"; "Chris Lidstone"; "Chuck Wheeler"; "Don Anglin"; "Frank Schnitzer";
"Glen Hess"; "Janine Castro"; "Jay Charland"; "Jim O"Connor"; "Jodi Fritts"; Linton, Judy L NWP; "Lori Warner-
Dickason"; "Patty Snow"; "Robert Elayer"; "Rose Wallick"; "Todd Confer"; "Yvonne Vallette"

Subject: Joint Public Notice for Gravel Mining RGP/GP
Date: Monday, December 01, 2008 9:51:25 AM
Attachments: Chetco Gravel Mining COE_DSL Notice.pdf

Attached is the Corps/DSL joint public notice issued November 26, 2008 for the proposed RGP/GP for
commercial gravel mining on the Chetco River.  The notice has also been sent to those providing
comments on the Corps’ February 2008 notice and to others expressing interest at the April public
meeting.  I’ll also be sending to congressional staffers.  If you know of other interested parties, please
feel free to forward on to them.  Judy
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From: Linton, Judy L NWP
To: "paul_henson@fws.gov"
Cc: Evans, Lawrence C NWP
Subject: Gravel Initiative Information
Date: Thursday, December 04, 2008 2:06:08 PM
Attachments: Copy of Chetco RGP schedule4Dec08.xls

Exec_Tech Team Roles_signed.pdf
Chetco Gravel Mining COE_DSL Notice.pdf

Paul:  Larry asked that I provide you with some documents to help bring you up to speed on the
Interagency Regional Gravel Initiative.  I have included the following:
        - Current Schedule: shows major tasks required for development of regional general permit
        - Executive and Technical Team Charter: identifies roles and responsibilities of the teams and
process for evaluating rivers.
        - November 26 Public Notice: this will give you an idea of the current direction being taken for the
Chetco River RGP

       
These documents should give a good overview of this interagency initiative.  Although the public notice
is specific to the Chetco River, our intent is to use this concept for the Umpqua River and other systems
we study in the future.  Please do not hesitate to contact me with questions.  Judy
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Sheet1

		Timeline for Chetco River Gravel Mining Regional General Permit Process

		Task		Aug-08		Sep-08		Oct-08		Nov-08		Dec-08		Jan-09		Feb-09		Mar-09		Apr-09		May-09		Jun-09		Jul-09

		Regional General Permit

		Prepare "Application" materials						15-Oct

		COE/DSL "Application" Review						15-Oct		15-Nov

		Public Notice								26-Nov		26-Dec

		Revise RGP/Prep Decision Doc												26-Dec								15-May

		Final Decision																						1-Jun

		CZM Determination

		Prep compliance Doc						15-Oct								28-Feb

		DLCD Review of Compl Doc																				30-May

		Issue CZM Decision																						1-Jun

		Water Quality Certification

		Evaluate "Application"						15-Oct								28-Feb

		Prepare WQC Decision																1-Mar		15-Apr

		DEQ Public Review (35 Days)																		16-Apr		21-May

		Issue WQC Decision																						1-Jun

		ESA Consultation

		Prepare Biological Assessment												15-Jan

		Initiate Formal Consultation												15-Jan

		NMFS Completeness Determ

		Revise BA (if necessary)												15-Jan		15-Feb

		NMFS Reviews BA/Preps BiOp												15-Jan								30-May

		NMFS Issues BiOp																						1-Jun

		FWS Coordination Act

		Preliminary Coordination								15-Nov

		FWS Comment on PN								26-Nov		26-Dec

		Elevation Process (Contingency)										26-Dec										30-May

		Sediment Transport Study

		Data Collection/Fieldwork				30-Sep

		Bathymetric Survey								15-Nov

		Prepare Draft Graphics												31-Jan

		Data Interp/results												31-Jan

		Draft USGS Report to COE														1-Feb

		Tech Team Review

		Review of "Application" materials						15-Oct		15-Nov

		review of USGS work

		Finalize Conditions/methods																				30-May





Sheet2

		





Sheet3

		





























































































Task Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09

Regional General Permit
Prepare "Application" materials 15-Oct
COE/DSL "Application" Review 15-Oct 15-Nov

Public Notice 26-Nov 26-Dec
Revise RGP/Prep Decision Doc 26-Dec 15-May

Final Decision 1-Jun

CZM Determination
Prep compliance Doc 15-Oct 28-Feb

DLCD Review of Compl Doc 30-May
Issue CZM Decision 1-Jun

Water Quality Certification
Evaluate "Application" 15-Oct 28-Feb

Prepare WQC Decision 1-Mar 15-Apr
DEQ Public Review (35 Days) 16-Apr 21-May

Issue WQC Decision 1-Jun

ESA Consultation
Prepare Biological Assessment 15-Jan

Initiate Formal Consultation 15-Jan
NMFS Completeness Determ

Revise BA (if necessary) 15-Jan 15-Feb
NMFS Reviews BA/Preps BiOp 15-Jan 30-May

NMFS Issues BiOp 1-Jun

FWS Coordination Act
Preliminary Coordination 15-Nov

FWS Comment on PN 26-Nov 26-Dec
Elevation Process (Contingency) 26-Dec 30-May

Sediment Transport Study
Data Collection/Fieldwork 30-Sep

Bathymetric Survey 15-Nov
Prepare Draft Graphics 31-Jan

Data Interp/results 31-Jan
Draft USGS Report to COE 1-Feb

Tech Team Review
Review of "Application" materials 15-Oct 15-Nov

review of USGS work
Finalize Conditions/methods 30-May

Timeline for Chetco River Gravel Mining Regional General Permit Process
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From: Cindy Myers
To: Linton, Judy L NWP
Subject: RE: South Coast Watershed Council data for Chetco Study
Date: Wednesday, December 10, 2008 1:24:00 PM

Judy - The temperature grab data (Phase I) is OK to use, since our
thermometer calibrations were checked annually.

The continuous temperature data statistics in qryTempStats.xls and
TempStats_2004_ChetcoGravel.xls include a "DQL" field (for definitions of
this field see the Data Quality Matrix.pdf at
http://www.deq.state.or.us/lab/techrpts/technicaldocs.htm ).

Records that don't have a DQL should be considered as DQL=E (except for
2004, discussed below). These are primarily Forest Service records that are
probably fine, but no field audits were available to confirm their accuracy.
DEQ was heavily involved in all of the 2004 records, so these are all "A" or
"B". Unfortunately it is time-consuming easy to download DEQ's raw data
files, which are needed to determine these DQLs.

The report (tempinterp_Chetco.doc) was updated as of 2003, and is as final
as it will ever be.

The other water quality data should still be considered as draft...feel free
to contact me again in January if any of that data is needed.

Cindy Ricks Myers
Water Quality Monitoring Program Leader
South Coast and Lower Rogue Watershed Councils
541-247-2755

-----Original Message-----
From: Linton, Judy L NWP [mailto:Judy.L.Linton@usace.army.mil]
Sent: Wednesday, December 10, 2008 12:55 PM
To: cricks@currywatersheds.org
Subject: FW: South Coast Watershed Council data for Chetco Study

Cindy:  these were the documents Rose provided to the Gravel Technical Team.
I'm mostly interested in the temperature data especially as it relates to
the
lower 11 miles of the Chetco.

-----Original Message-----
From: J. Rose Wallick [mailto:rosewall@usgs.gov]
Sent: Tuesday, July 15, 2008 5:00 PM
To: Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Don Anglin; Glen
Hess; Janine Castro; Jay Charland; Jim O'Connor; Jodi Fritts; Linton, Judy L
NWP; Lori Warner-Dickason; Patty Snow; Robert Elayer; Rose Wallick; Todd
Confer; Yvonne Vallette
Subject: South Coast Watershed Council data for Chetco Study

Hi All,

See note below from Cindy Ricks Myers at the Chetco Watershed Council.  She
provided the attached documents which describe some of the studies that the
Council has conducted pertaining to water quality & riparian vegetation.
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Cindy emphasized that many of these documents are 'draft' reports which she
is hoping to finalize in the coming months.

-
Rose

----- Forwarded by J. Rose Wallick/WRD/USGS/DOI on 07/15/2008 04:42 PM -----

"Cindy Myers" <cricks@currywatersheds.org>

06/25/2008 02:38 PM To
"'Rose Wallick'" <rosewall@usgs.gov>
cc
"'Hoogesteger, Harry'" <harry@currywatersheds.org>
Subject
South Coast Watershed Council data for USGS Chetco River gravel study

       

Rose - You might want to first review the summary table of data sets in
"South Coast WSC Chetco Data for USGS Gravel Study.doc".
This is all I can pull together for now, but I'll be back on Friday. I'm
assuming that the riparian vegetation and channel changes study plan would
be
your top priority to receive next.
 
You may also be interested in some information contained in our Chetco River
Watershed Assessment (2001) at www.currywatersheds.org
<http://www.currywatersheds.org/> . On the left panel, click on Chetco
River.
If you scroll down to the bottom, you will find a downloadable pdf of the
Assessment.
 
Cindy Ricks Myers
Water Quality Monitoring Program Leader
South Coast and Lower Rogue Watershed Councils
541-247-2755
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From: Linton, Judy L NWP
To: "Bob Bailey"; "David Pratt"; Evans, Lawrence C NWP; "Joe Zisa"; "Jon Germond"; "Joy Smith"; "Ken Phippen";

"Kevin Moynahan"; "Kim Kratz"; "Michael Szerlog"; "Monty Knudsen"; "Rich Angstrom"; "Robert Elayer"; "Sally
Puent"; "Ted Freeman"; "Jay Charland"

Cc: "Karmen Fore"; "Molly McCarthy"; "Bill Yocum"; Linton, Judy L NWP
Subject: EXECUTIVE TEAM MEETING - CANCELED!!!
Date: Tuesday, December 16, 2008 9:47:53 AM
Importance: High

Good morning all:
        Another winter storm is forecast to hit the area late Tuesday evening and into Wednesday bringing
snow, rain, and possibly freezing rain.  Snow is also predicted for Thursday.  All this will leave the roads
in a mess.  Given the distances some team members have to travel, the decision has been made to
cancel the Executive Team meeting currently scheduled for Thursday (Dec 18).  An attempt will be
made to reschedule the meeting for mid to late January.  Information on the new meeting date will
come later.

        If you have any questions about this cancellation or rescheduling the meeting, please contact Larry
or Kevin.  If I have missed anyone on this email please forward the message to them.  Thanks and be
safe.  Judy
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From: Bill Yocum
To: Linton, Judy L NWP; Chuck Wheeler; Bob Lobdell; Alex Cyril; Todd Confer
Cc: Kevin Moynahan; Evans, Lawrence C NWP; Lori Warner-Dickason; Ted Freeman
Subject: Fw: Freeman Rock: Review of 2007-2008 permit conditions
Date: Monday, December 29, 2008 7:36:39 AM

An existing approach that minimizes multiple (conflicting and duplicate) permit conditions.

Bill

----- Original Message -----
From: Dennis Halligan <mailto:dennis@stillwatersci.com> 
To: Bill Yocum <mailto:byocum@hughes.net> 
Cc: Ted Freeman <mailto:tedf@hughes.net> 
Sent: Thursday, December 18, 2008 9:50 AM
Subject: RE: Freeman Rock: Review of 2007-2008 permit conditions

Hi Bill and Ted,
I'm sorry for the late reply. I have been buried in local and out-of-town work.
How does the Chert process deal with duplication and conflict of conditions? Basically, we have all the
agencies together at the table when putting together the project descriptions.  We try to understand the
various agency concerns and address those during the project description and mitigation measure
development process.  This way we avoid the conflicts in the various permit terms and conditions. This
is not necessarily the "CHERT" process since CHERT is only one party at the table. CHERT's role is to
provide the scientific analysis, which along with the operator's physical and biological monitoring
data/reports/analyses, informs the project description and protective measures.  We (Humboldt County
operators and agencies) are currently meeting in river-specific break-out groups (I have a meeting
today with the Van Duzen River operators, Corps, NMFS, etc) to develop reach specific actions and
conditions that are attachments to the general project description contained in the Corps public notice
for the Letter of Permission.  Much of what we are doing for this round of permitting is tinkering around
the edges of the previous 5-year permit language.

I realize that getting all the agencies and operators together at one time is a daunting task and the
concensus process can be lengthy. However, I feel that the time spent up front developing the project
descriptions in this way saves time in the long-run.  For example, NMFS has complete buy-in on the
projects, which helps with the development of the biological opinions. Also working closely with NMFS
throughout the development of the biological assessment (operators' consultant develops) to address
their impact analysis issues also helps them develop their BiOp since they know up front what is
contained in the BA and have bought in to the analysis every step of the way. It is easier for the CDFG
to develop a consistency determination for state ESA listed coho salmon with the federal BiOp.  The next
5-year process may entail just tinkering around the edges, not wholesale project rewrite.

I hope this answers your question.  If not please give me a call for further discussion.

Happy Holidays.

Dennis

707-822-9607 ext 205

________________________________

From: Bill Yocum [mailto:byocum@hughes.net]
Sent: Friday, December 05, 2008 8:04 AM
To: Dennis Halligan
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Cc: Ted Freeman
Subject: Fw: Freeman Rock: Review of 2007-2008 permit conditions

Hello Dennis,

Based on the following email I had a response that asked the question "How does the Chert process
deal with duplication and conflict of conditions?"  I reponded that I did not know but I would ask the
question to Dennis.  Any comments?

Bill

----- Original Message -----
From: Bill Yocum <mailto:byocum@hughes.net> 
To: Alex Cyril <mailto:Cyril.Alex@deq.state.or.us>  ; Chris Lidstone <mailto:cdl@lidstone.com>  ; Chuck
Wheeler <mailto:Chuck.Wheeler@noaa.gov>  ; Glen Hess <mailto:gwhess@usgs.gov>  ; Janine Castro
<mailto:Janine_M_Castro@fws.gov>  ; Jay Charland <mailto:jay.charland@state.or.us>  ; Jim O'Connor
<mailto:oconnor@usgs.gov>  ; Jodi Fritts <mailto:frittsj@co.curry.or.us>  ; Linton, Judy L NWP
<mailto:Judy.L.Linton@usace.army.mil>  ; Lori Warner-Dickason <mailto:Lori.Warner-
Dickason@state.or.us>  ; Patty Snow <mailto:Patty.Snow@state.or.us>  ; Robert Elayer
<mailto:relayer@twcontractors.com>  ; Rose Wallick <mailto:rosewall@usgs.gov>  ; Todd Confer
<mailto:Todd.A.Confer@state.or.us>  ; Yvonne Vallette <mailto:Vallette.Yvonne@epa.gov> 
Cc: Evans, Lawrence C NWP <mailto:Lawrence.C.Evans@usace.army.mil>  ; Kevin Moynahan
<mailto:kevin.moynahan@state.or.us>  ; Ted Freeman <mailto:tedf@hughes.net>  ; Jon Barton
<mailto:jabar40@dishmail.net>  ; Joy Smith <mailto:Joy@umpquasand.com>  ; Rich Angstrom
<mailto:rich@ocapa.net>  ; Dave Pratt <mailto:prattd@co.curry.or.us> 
Sent: Thursday, December 04, 2008 9:42 AM
Subject: Freeman Rock: Review of 2007-2008 permit conditions

I have reviewed Freeman Rock’s 2007-2008 aggregate permit conditions and have developed the
attached document.  This document list conditions from the Corps removal permit, DEQ Water Quality
Cert., NMFS BO, DSL removal permit, and Curry County CUP.  I have also cited the DOGAMI 1200-A
permit but did not include their conditions.

This eight page document list six pages of duplicated or conflicting conditions that were required for
Freeman Rock to remove aggregate during the 2007 and 2008 removal season.  From reviewing this
document and the Notice of Intent to Sue from NEDC the issues are exposed as to defensibility of the
permit conditions.

My disclaimer is that I am not criticizing the agencies but pointing out some issues where we all have
room for improvement.  I understand that one agency can have the same condition as another agency
because of different reason.  I also believe that it is good for an operator to know why he/she is
performing a task.  But, at the same time it is important to realize that one operator is performing the
removal at each site. 

My suggestion for improving communications and decreasing conflict is for the  permitting agencies to
incorporate the conditions from their consulting agencies and strive to reduce duplications and
conflicting conditions.   

Hopefully, this document will help to improve the RGP/GP process and reduce the risk for future
litigation.
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Bill Yocum

Freeman Rock Inc.

541-469-2444

        

3/7/2011 Public Notice - Additional Team Documents 000853



From: J. Rose Wallick
To: Linton, Judy L NWP; Linton, Judy L NWP; Alex Cyril; Bill Yocum; Chris Lidstone; Chuck Wheeler; Glen Hess;

Janine Castro; Jay Charland; Jim O"Connor; Jodi Fritts; Lori Warner-Dickason; Patty Snow; Robert Elayer; Rose
Wallick; Todd Confer; Yvonne Vallette

Subject: January 6 Tech Team meeting-updated FTP
Date: Wednesday, December 31, 2008 11:55:01 AM

Hi All,

Here's an updated link to our FTP site:

ftp://ftpext.usgs.gov/pub/wr/or/portland/oconnor/

Look for the folder titled: 'TechTeamFiles Jan 6 2009'

This link should work correctly, please let me know if you have problems accessing the site.

-
Rose

J. Rose Wallick/WRD/USGS/DOI

12/30/2008 05:30 PM To
Linton, Judy L NWP <Judy.L.Linton@usace.army.mil>, Alex Cyril <Cyril.Alex@deq.state.or.us>, Bill
Yocum <byocum@hughes.net>, Chris Lidstone <cdl@lidstone.com>, Chuck Wheeler
<Chuck.Wheeler@noaa.gov>, Glen Hess <gwhess@usgs.gov>, Janine Castro
<Janine_M_Castro@fws.gov>, Jay Charland <jay.charland@state.or.us>, Jim O'Connor
<oconnor@usgs.gov>, Jodi Fritts <frittsj@co.curry.or.us>, Lori Warner-Dickason <Lori.Warner-
Dickason@state.or.us>, Patty Snow <Patty.Snow@state.or.us>, Robert Elayer
<relayer@twcontractors.com>, Rose Wallick <rosewall@usgs.gov>, Todd Confer
<Todd.A.Confer@state.or.us>, Yvonne Vallette <Vallette.Yvonne@epa.gov>
cc
Subject

       

Greetings,

Our next Technical Team meeting is scheduled for Tuesday, January 6 at 10 am at the USGS office near
the PSU campus in Portland.  

Directions to our office can be found at:  http://or.water.usgs.gov/location.html

If you plan to join our meeting via teleconference, the call-in procedure is as follows:
Dial:   (218) 844-8230
Enter participant access code: 316970#

We are wrapping up a 1-page synopsis document describing our findings from the Umpqua Phase I
study which we will email to the group prior to the meeting. The document references a series of
figures and files, which we have posted on our FTP site.  The files are in a folder titled 'TechTeamFiles
Jan 6 2009'.  Our FTP site can be accessed at:  ftp://ftpint.usgs.gov/pub/wr/or/portland/oconnor/  
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Please let me know if you have any questions about the FTP site or accessing our office.

-
Rose

*******************************************************
Rose Wallick
Hydrologist
US Geological Survey
Oregon Water Science Center
2130 SW 5th Avenue
Portland, OR 97201
rosewall@usgs.gov
phone: 503-251-3219       
fax: 503-251-3470
******************************************************
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