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I. INTRODUCTION 
 

A mitigation bank is an aquatic habitat created, restored, enhanced, or preserved in accordance with 
state and federal regulations to compensate for unavoidable adverse impacts to wetlands and other 
aquatic resources, as authorized by the Oregon Department of State Lands (DSL) and /or the U.S. 
Army Corps of Engineers (Corps).  This Prospectus for a mitigation bank has been provided to solicit 
comments from natural resources agencies, nearby landowners, and interested parties in order to 
identify issues of concern to be addressed in development of a more detailed Mitigation Bank 
Instrument, to be submitted for review and approval by DSL and the Corps.  A DSL and/or Corps 
permit may be needed for construction of the bank. 
 

The Waln Creek Enhancement and Battle Creek Culvert Removal Project is Phase 1 of two inter- 
related projects that will be constructed on the site of the former Battle Creek Golf Course (Figure 1; 
see Appendix A for all figures). This project includes benching the banks of Waln Creek, creating a 
new, sinuous stream channel for a portion of Waln Creek, grading to create new floodplain, 
incorporating large woody material into the stream banks, and replanting the riparian area with native 
trees and shrubs. The removal of two culverts on Battle Creek, at the upstream and downstream ends 
of the former golf course, is also included in the Phase 1 project. The Phase 2 project is the 
enhancement of Battle Creek to include benching portions of the banks, grading to create new 
floodplain, and replanting the riparian area with native trees and shrubs. Both phases will contribute to 
meeting City floodplain and stormwater management requirements. The Waln Creek enhancements 
and culvert removal on Battle Creek, which are the subjects of this Prospectus, are described in more 
detail below. The Phase 2 enhancements on Battle Creek will be considered separately in the future. 
 

II. SITE AND SPONSOR INFORMATION 
 

This project is located on the former Battle Creek Golf Course; a once privately owned course in south 
Salem that opened in 1962 and closed in 2007. The approximately 83-acre property is surrounded by 
single and multi-family housing and is characterized by open fields (former fairways), a number of 
mature trees, several wetlands, and four creeks. The largest creek is Battle Creek, which flows west to 
east through the site. Tributaries to Battle Creek, including Powell Creek, Scotch Creek, and Waln 
Creek (Figures 1 and 4), converge near the center of the property. Battle Creek flows offsite under 
Fairway Avenue, Commercial Street, and Interstate 5 before flowing into Mill Creek, near the City of 
Turner. Prior to the restoration that is the subject of this Prospectus, private properties to the east and 
southeast of the project site were subject to periodic flooding that has resulted from past stream modification 
and increased runoff within the watersheds of the streams that flow together at the project site. 
 
The longitude and latitude of the site is as follows: -123.02364, 44.86398. Figure 2 is the soil survey 
for the project area, and Figure 3 is an aerial photo of the site. 
 

The City of Salem is currently the legal landowner of the 38.52-acre property south of the new 
collector road bridge (T 8S, R 3W, Sec. 23B, Tax Lot 200, 400) (Figure 4). The portion of the Waln 
Creek project area north of the bridge is on property owned by Terry Kelly and Mary Renfro (T 8S, 
R3W, Sec. 23B, Tax Lot 100). The City holds a restrictive drainage easement, which prohibits any 
development or other disturbance to the creek and riparian area on the project area. 
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The City is the mitigation bank sponsor. This project and the related natural resource improvements on 
this site are managed by the City’s Public Works Department. 

 
III. GOALS AND OBJECTIVES 
 

The primary goals of this project are to address flooding concerns of adjacent property owners and to 
restore instream and riparian habitats associated with Waln Creek and Battle Creek. 
 
To alleviate periodic flooding on adjacent properties to the east of Waln Creek, additional flood 
storage will be provided through the creation of additional floodplain benches to the northeast of the 
confluence of Waln Creek and Battle Creek, and the reconnection of these streams to their 
floodplains.   
 
The project will improve the Waln Creek channel and its habitat conditions; improve conveyance 
along Battle Creek, and establish vegetated buffers along Waln and Battle Creeks. Waln Creek will be 
enhanced from the northern property boundary downstream to its confluence with Battle Creek. The 
enhancement will include the following components (See Figures 4-8B): 
 

• Approximately 800 feet downstream of the northern property boundary, a new sinuous 
creek channel will be excavated to the east of the existing creek. The new channel will 
have a bottom width of approximately 8 feet and 2:1 side slopes. The bed of the new 
creek will be lined with coir material for erosion control, with native gravels placed in the 
bottom of the channel. 

 

• A compacted soil plug with a volume of 450 cubic yards and a length of 200 feet will be 
placed in the existing channel to divert flows into the realigned channel. Approximately 300 
feet of the existing channel downstream of the soil plug will be left intact as backwater 
refugia from Battle Creek. 

 

• Floodplain benching will occur along the length of Waln Creek. From the northern 
property boundary south approximately 950 feet, the bench will be fifty-feet wide. 
Starting at the upstream end of the compacted soil plug, the benching will become 
increasingly wider and will eventually include benching along Battle Creek. The total 
benched area will cover 5.69 acres. 

 

• This entire area will be seeded with native herbaceous cover, and the first fifty feet either 
side of Waln Creek (including the new sinuous portion of the channel) will be planted with 
native trees and shrubs. The total area to be planted with trees and shrubs is 3.28 acres. 
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Two culverts will be removed on Battle Creek near the western and eastern property boundaries. 
During large storm events, water flows over both culverts. To improve conveyance within the creek, 
both culverts will be removed and the channel bottom and banks regraded to match the surrounding 
elevations. The western culvert has a diameter of 36 inches and is approximately 121 feet long. The 
eastern culvert also has a diameter of 36 inches and is approximately 102 feet long. 
 

Removal of the submerged culvert at the eastern property line will improve fish passage during low 
flows. Once the culverts have been removed and the creek regraded, the new surfaces will be seeded 
with a native seed mix and planted with native trees and shrubs. 
 

IV. SITE SUITABILITY 
 

The project site provides opportunity to improve functions identified as priorities for restoration in the 
sub-basin, or functions that are most likely to influence and enhance other functions, as indicated by 
their influence rank. The project will improve flood storage, water quality and habitat in Waln Creek 
and Battle Creek. 
 

The project will restore floodplain and riparian corridor along Waln Creek. The project will reconnect 
Waln Creek to its floodplain within the project site by creating additional floodplain bench and 
regrading the banks of Waln Creek to allow floodwaters to access the new floodplain. This floodplain 
restoration will alleviate some of the existing flooding problems in the area and help address flooding 
concerns of the adjacent property owners. 
 

The wetland delineation that was conducted on the former Battle Creek Golf Course site identified a 
linear wetland that appears to be the remnant of the former Waln Creek that was present before the 
golf course was constructed. Reconstruction of the Waln Creek channel will restore Waln Creek to an 
alignment and condition that more closely resembles the stream alignment prior to the development of 
the golf course. The addition of large wood into the channel design and the incorporation of gravel 
substrate into the bed of the reconstructed channel will improve habitat for fish and other aquatic 
organisms. Revegetation of the newly constructed floodplain with native trees and shrubs will 
improve water quality as well as riparian and instream habitat. As the riparian vegetation matures, 
Waln Creek will be increasingly shaded and water temperatures in the stream will improve. 

 

Removal of the culverts on Battle Creek at the downstream and upstream ends of the former Battle 
Creek Golf Course will remove fish passage barriers. Other barriers downstream of the project site 
prevent the movement of anadromous fish into the onsite portion of Battle Creek and Waln Creek 
from further downstream. However, cutthroat trout are present within the Battle Creek within the 
project site, and the removal of the culverts on Battle Creek will connect Waln Creek with other 
available habitats on Battle Creek and allow cutthroat and other fish increased access to other reaches 
within the system. 
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V. TECHNICAL FEASIBILITY 
 

Upon closure of the Battle Creek Golf Course, proposed redevelopment of the entire area to 
residential and commercial land uses was initially planned. The rezoning, however, concerned 
adjacent property owners, who primarily were worried that any new development would exacerbate 
the property’s periodic flooding and increase traffic on neighborhood streets. Through negotiations 
with the property owners, the City acquired the southern portion of the property (38.52 acres) to 
address flooding concerns. Subsequently, a rezone of their remaining property from PA (Public 
Amusement) to RS (Residential Single Family), RM-1 (Residential Multi-Family), and CR 
(Commercial Retail) was filed. Responding to citizen concerns, the Salem City Council adopted on 
July 13, 2009 Conditions of Approval (COA) (Order No. 2009-05-CPC/NPC/ZC) that included the 
following: 
 

a. The construction of a new collector street to serve future site development. 
 

b. Future development of the property is subject to a ―zero net rise restriction, which 
requires compensatory flood storage to be provided for any fill placed below the 100- 
year flood elevation. 

 

c. Improvement of Waln Creek by laying back the banks and creating sinuosity. 
 

d. Required implementation of projects that are in the City’s Stormwater Master Plan, 
including the removal of culverts and enhancements of the stream. 

 

After purchasing the additional area (29.4 acres) north of Battle Creek in 2010, the City, as a 
landowner, became subject to the COA adopted by the City Council. The Waln Creek enhancement 
project will address the flooding concerns of adjacent property owners by creating additional 
floodplain area and reconnecting the stream with a functional floodplain. The project will also meet 
all of the COAs described above, for which the City is responsible. 
 

VI. ESTABLISHMENT AND OPERATION 
 

Construction above the ordinary high water of the creeks started in January 2012. As weather 
conditions allowed, excavation above the ordinary high water for floodplain benching occurred in 
early spring 2012. Excavated material was stockpiled on site and covered until the summer and fall 
of 2012, when the berms along the east and south sides of the property were constructed. 
 
The excavation of the new sinuous Waln Creek channel began June 1, 2012, which is the start of the 
in-water work period (the in-water work period for all of the creeks within the property is June 1 
through October 15). The majority of the channel was constructed ―in the dry with no connection to 
Waln Creek upstream and Battle Creek downstream. While still dry, the bed and banks of the channel 
were lined with coir fabric and native gravel material (0.67-feet deep) was placed in the bottom of the 
new channel. 
 

The downstream end of the new channel was first connected to Battle Creek and then the upstream 
end of the channel connected to Waln Creek. To ensure minimal erosion within the channel, the work 
area within Waln Creek was isolated from stream flow. The isolation extended upstream of the 
realignment to downstream of the soil plug placed within the creek.  
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Although anadromous fish are not present within Waln Creek or Battle Creek due to blockages 
downstream, cutthroat trout are present. As such, the creek was first isolated with block nets upstream 
and downstream of the work area. Fish present within the work area were removed using a backpack 
electroshocker and placed into Battle Creek. The block nets were left in place across the width of the 
creek upstream and downstream of check dams that were temporarily placed in the creek to ensure the 
work area is dry. A bypass pipe re-routed the creek flow downstream in Waln Creek. Coir mats were 
placed downstream of the bypass pipe to ensure there was no erosion. 
 

All areas were hydroseeded upon the completion of grading with the seed mixes listed in Figure 8A. 
Tree and shrub plantings occurred in December 2012 and January 2013.  
 

Credits for the project will be quantified using the Salem Stream Mitigation Process Credit 
Calculation Worksheet. A total of 13,512 credits will be generated from the project, as summarized in 
Table 1. The Credit Calculation Worksheets used to quantify credits are included as Appendix B. 
 
Table 1. Summary of Credits for the Waln Creek Enhancement and Battle Creek Culvert 

Removal Project 
 

Mitigation Reach 
Instream 
Credits 

Riparian 
Credits 

Total 
Credits 

Lower Waln Creek – Reach 1 6,567 1,151 7,718 

Middle Waln Creek - Reach 2 1,765 446 2,211 

Upper Waln Creek - Reach 3 2,158 613 2,771 

Battle Creek - Reach 1 282 0 282 

Battle Creek - Reach 2 0 368 368 

Battle Creek - Reach 3 162 0 162 
 Total: 10,934 2,578 13,512 

 
 
Stream Mitigation Bank credits will become available according to the following schedule: 
 

• Upon approval of the ‘as-built” certification by the Corps and DSL, 30 percent of credits 
will be available for completion of mitigation site construction and planting. 

 

• Upon achievement, and approval by the Corps and DSL, of performance standards in each 
of the first through fifth year monitoring periods, 10 percent of credits (50 percent total) 
will be released. 

 

• Upon approval of the long-term management plan by the Corps and DSL, 20 percent of 
credits will be released. This release may occur after approval of the third year monitoring 
report and credit release. 
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The bank sponsor will continue activities needed to establish target vegetation and stream functions, 
and will submit annual monitoring reports to the agencies to support further credit releases or to 
identify any plan modifications or remedial actions needed. The bank sponsor will assume liability 
for the mitigation obligations represented by the credit sales. When the project is completed and 
monitoring confirms that the objectives have been met and maintained for the requisite time period, 
management of the site may be turned over to a long-term steward approved by the regulatory 
agencies. 
 

VII. LONG-TERM PLAN 
 

The goal of long-term maintenance of city natural areas is to ensure the continued ecological functions 
and social values of the sites are maintained, as well as continued compliance with federal, state, and 
local regulations. As noted in the project description, future work at the site (Phase 2) will continue to 
enhance and restore stream channels and floodplain areas. 
 

On-going maintenance of these and other city mitigation areas is conducted by a dedicated city crew 
specialized in natural area maintenance. Long-term maintenance will follow the same basic approach 
as maintenance during the establishment period, with site treatments based on periodic inspections. 
Except as otherwise provided, management activity will follow the best management practices listed 
in the City of Salem, Parks Operations, Sensitive Study Management Practice Handbook (City of 
Salem, 2002). 
 

Long-term maintenance funding is budgeted annually based on projected activity and provided 
through utility rate funds as part of the City’s stormwater management program. 
 

VIII. MARKET ANALYSIS 
 

With approximately 118 miles of streams within the City, the construction, maintenance and repair 
of City infrastructure (e.g., bridges, water and sewer pipelines) often results in impacts to 
waterways that require state/federal permits. During project design, impacts are avoided and/or 
minimized to the extent practicable; however, there is an on-going need for mitigation for 
unavoidable, permanent stream impacts. Table 2 shows City projects conducted in the past eight 
years, which required mitigation. 
 

Table 2. City of Salem Projects with Stream Impacts from 2005 to 2013. 
 

Project Name 
DSL 

Corps Permit #s 
Waterway Impacts Mitigation 

Renewable Energy & 
Technology Center 

41767-RF 
NWP-2009-00048 

0.023 acre / 
85’ new culvert 

0.023 wetland bank credits 

Capitol Street NE Bridge 
41634-GA 

NWP-2008-00681 
0.04 acre bridge 

replacement 
0.006 acre  (55’ l x 75’ w) 

riparian enhancement 

State Street Bridge 
39679-RF 

NWP-2007-00651 0.03 acre scour repair 
0.147 acre (160’ l x 40’w) 

riparian enhancement 

Glen Creek Road 
38347-RF 

NWP-2007-00214 
0.07 acre / 

480’ channel piped 
0.16 acre  (240’ l x 28.5’w) 

riparian enhancement 
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Project Name 
DSL 

Corps Permit #s Waterway Impacts Mitigation 

Cottage Street Bridge 
41672-GA 

NWP-2006-00270 0.08 acre scour repair 
0.47 acre  (274’ l x 75’ w) 

riparian enhancement 

Center Street NE Bridge 
35329-GA 

NWP-2005-00606 
0.04 acre combined 

in-stream impact 
0.08 acre riparian 
wetland impact 

0.04 ac. riparian 
enhancement 

0.08 wetland bank credits 

Turner Road SE 
35358-GA 

NWP-2005-00610 

Liberty Street SE Bridge 
35332-GA 

NWP-2005-00694 
25th Street SE Bridge 35337-GA 

NWP-2005-00695 

Hawthorne/Hyacinth Road 
46653-GP 

NWP 2010-129 
0.09 acre / 80 feet 3 
replacement culverts 

47’ stream recontouring 
and substrate enhancement 

and 0.23 acre riparian 
enhancement (7 locations 
of various dimensions) 

Market/Swegle Roads 
47152-GP 

NWP-2011-222 

0.03 acre / reduction 
of 27 feet single 

culvert replacement 
of double culverts and 

stormwater outfall 

0.06 acre riparian 

Eola Drive 
DSL Maintenance exemption 

NWP 2012-256 
0.005 acre / 100 feet 

No mitigation required but 
0.08 acres of riparian 

enhancement provided 

 

Most major construction projects are identified years ahead of the work through the City’s Capital 
Improvement Program; smaller repairs and maintenance projects are completed on an as needed basis. 
While it is possible to project a need for mitigation for these projects, the amount of mitigation 
required is not determined until the actual design is completed. It is the City’s intent to maintain a pool 
of credits sufficient to meet the needs of capital improvement and other maintenance/repair projects. 
Table 3 lists future City projects with potential stream impacts. 
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Table 3. Future City of Salem Projects with Potential Stream Impacts. 
 

Project Name Type of Impact  Status 

Madrona @ 25th Street 
Intersection improvements, culvert 

replacement and extension 
Currently in early design. 

FY 15/16 

Winter Street Bridge Scour protection FY 13/14 

Summer Street @ Mill Creek Scour protection Within next 2-3 years 

High Street @ Mill Creek Scour protection Within next 2-3 years 

14th Street @ Shelton Ditch Scour protection Within next 2-3 years 

McGilchrist Road 
Road widening and culvert 

replacement. 
On hold 

Salem Industrial Drive 
Stormwater piping for road 

Improvements. 
On hold 

Winter Street Bridge @Shelton Ditch Post-storm repair Within next 2-3 years 

25th/Madrona @West Fork Pringle 
Creek 

Culvert replacement Within next 2-3 years 

Woodside Drive @ Waln Creek Culvert replacement 
Within next 2-3 years 

Ratcliffe Drive and Salem Heights 
Avenue SE @ Clark Creek 

Pipe replacement In the five-year CIP 

Note:  The quantity of impacts and/or permit mitigation requirements has not yet been determined for these projects. 

 

IX SERVICE AREA 
 

The geographic service area for the Salem Stream Mitigation Bank Program consists of the following 
6th field U.S. Geological Survey Hydrologic Unit Code (HUC) watersheds; McKinney Creek 
(170900070103), Lower Mill Creek (170900070104), Croisan Creek (170900070301), Glenn Creek 
(1709000302), Lower Little Pudding River (170900090109), and Upper Little Pudding River 
(170900090108), as described in the Umbrella Mitigation Banking Instrument for the City of Salem, 
Oregon Stream Mitigation Bank Program. 



Appendix A 

Figures



General location and topography for the proposed Waln Creek and Battle Creek 
enhancement project in Salem, Oregon.  (Sidney, Oregon quadrangle, 1970, 
photorevised 1986). 
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9450 SW Commerce Circle, Suite 180 
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Aba - Abiqua silty clay loam, 0-3% slopes, partially hydric 
MaA - McAlpin silty clay loam, 0-3% slopes, partially hydric 
SIB - Salkum silty clay loam, basin, 0-6% slopes, partially hydric 
Wa -Waldo silty clay loam, hydric 

Soil Survey map for the proposed Wain Creek and Battle Creek enhancement 
project in Salem, Oregon {NRCS Web Soil Survey, 2011) 



Aerial photograph of the proposed Waln Creek and Battle Creek enhancement 
project in Salem, Oregon.  (Google Maps, 2011). 

42315/6/13

FIGURE

3

Project Area 

Pacific Habitat Services, Inc.



REMOVE
FOOT-
BRIDGE

C
O

M
M

ER
C

IA
L ST

 SE

ST
U

D
Y

 A
R

E
A

 B
O

U
N

D
A

R
Y

REMOVE
CULVERT

REMOVE
FOOT-
BRIDGE WETLAND A

WETLAND D

POWELL CREEK

WALN CREEK
(GRADING
IMPROVEMENTS
/BENCHING)

REALIGNED
WALN CREEK

BACKWATER
REFUGIA

COLLECTOR ROADPROPOSED
BRIDGE

PROPOSED BERM

REMOVAL
(9,055 SF/
0.21 AC)

REMOVAL
(651 SF/
0.01 AC)

SC
O

T
C

H
 C

R
EE

K

WETLAND E
(CONTINUES
OFFSITE)

EXISTING
GRADE,
TYP.

P
R

O
P
O

SE
D

 B
E
R

M

LIMIT OF
GRADING,
TYP.

LIMIT OF
GRADING,

TYP.

395

390

395

385

385

385

395

395

395

385

380

3
8
5

385

390

395
390

390

3
8
5

380

390

395

390

3
9
0

3
8
5

390

3
9
0

3
8
5

3
8
5

FLOODWAY

LIMIT OF
GRADING,
TYP.

LIMIT OF
GRADING,
TYP.

GRAVEL FILL
IN CREEK
(7,080 SF/
0.16 AC)

RIPRAP FILL UNDER BRIDGE;
SEE FIGURE 7 FOR LOCATION
(226 SF/0.005 AC)

PROPOSED
STORMWATER
OUTFALL (COIR
FABRIC, LWD, &
STREAM GRAVEL)

p Pacific Habitat Services, Inc.

Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig PROP 5, 5/6/2013 11:10:04 AM



R
E
M

O
V

E
FO

O
T

-
B

R
ID

G
E

COMMERCIAL ST SE

STUDY AREA BOUNDARY

R
E
M

O
V

E
FO

O
T

-
B

R
ID

G
E

W
E
T

L
A

N
D

 A

W
A

L
N

 C
R

E
E
K

(G
R

A
D

IN
G

IM
P
R

O
V

E
M

E
N

T
S

/B
E
N

C
H

IN
G

)

B
A

C
K

W
A

T
E
R

R
E
FU

G
IA

C
O

L
L
E
C

T
O

R
 R

O
A

D
P
R

O
P
O

SE
D

B
R

ID
G

E

R
E
M

O
V

A
L

(9
,0

5
5
 S

F/
0
.2

1
 A

C
)

E
X

IS
T

IN
G

G
R

A
D

E
,

T
Y

P
.

PROPOSED BERM

L
IM

IT
 O

F
G

R
A

D
IN

G
,

T
Y

P
.

38
5

38
5

39
5

39
5

39
5

385
38

5

39
0

385

3
8
0

3
9
0

3
9
5

3
9
0

39
0

385

3
9
0

390

G
R

A
V

E
L
 F

IL
L

IN
 C

R
E
E
K

(7
,0

8
0
 S

F/
0
.1

6
 A

C
) R

IP
R

A
P
 F

IL
L
 U

N
D

E
R

 B
R

ID
G

E
;

SE
E
 F

IG
U

R
E
 7

 F
O

R
 L

O
C

A
T

IO
N

(2
2
6
 S

F/
0
.0

0
5
 A

C
)

P
R

O
P
O

SE
D

ST
O

R
M

W
A

T
E
R

O
U

T
FA

L
L
 (

C
O

IR
FA

B
R

IC
, 
L
W

D
, 
&

ST
R

E
A

M
 G

R
A

V
E
L
)

P
ac

if
ic

 H
ab

it
at

 S
er

v
ic

es
, 
In

c.
p

Y
:\

A
U

T
O

C
A
D

\4
2
0
0
\4

2
3
1
\A

u
to

C
A
D

\C
A
D

F
ig

u
re

s.
d
w

g
, 
fi
g
 p

ro
p
 5

a
, 
5
/6

/2
0
1
3
 1

1
:1

1
:1

0
 A

M



STUDY AREA BOUNDARY

R
E
M

O
V

E
C

U
L
V

E
R

T

R
E
M

O
V

E
FO

O
T

-
B

R
ID

G
E

W
E
T

L
A

N
D

 A

W
E
T

L
A

N
D

 D

P
O

W
E
LL

 C
R

E
E
K

R
E
A

L
IG

N
E
D

W
A

L
N

 C
R

E
E
K

B
A

C
K

W
A

T
E
R

R
E
FU

G
IA

P
R

O
P
O

SE
D

 B
E
R

M

R
E
M

O
V

A
L

(6
5
1
 S

F/
0
.0

1
 A

C
)

SCOTCH CREEK

W
E
T

L
A

N
D

 E
(C

O
N

T
IN

U
E
S

O
FF

SI
T

E
)

PROPOSED BERM

L
IM

IT
 O

F
G

R
A

D
IN

G
,

T
Y

P
.

L
IM

IT
 O

F
G

R
A

D
IN

G
,

T
Y

P
.

39
5

39
0

39
5

38
5

38
5

38
5

38
5

3
8
0

38
5

39
0

3
9
5

3
9
0

3
9
0

385

3
8
0

385
385

FL
O

O
D

W
A

Y

L
IM

IT
 O

F
G

R
A

D
IN

G
,

T
Y

P
.L

IM
IT

 O
F

G
R

A
D

IN
G

,
T

Y
P
.

P
R

O
P
O

SE
D

ST
O

R
M

W
A

T
E
R

O
U

T
FA

L
L
 (

C
O

IR
FA

B
R

IC
, 
L
W

D
, 
&

ST
R

E
A

M
 G

R
A

V
E
L
)

P
ac

if
ic

 H
ab

it
at

 S
er

v
ic

es
, 
In

c.
p

Y
:\

A
U

T
O

C
A
D

\4
2
0
0
\4

2
3
1
\A

u
to

C
A
D

\C
A
D

F
ig

u
re

s.
d
w

g
, 
fi
g
 p

ro
p
 5

b
, 
5
/6

/2
0
1
3
 1

1
:1

2
:2

2
 A

M



p Pacific Habitat Services, Inc.

Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig 5C bench, 5/6/2013 11:13:19 AM

4231 
4/22/13 

r------------------------------------1~'-----------------------------------1 

~~----------- ....... 

TYPICAL BENCHING (NORTH OF COLLECTOR} 
N. TS 

--~lr-------------- ----~~----------£~----~----;---- -?-lr 
---. ..._\ I ~ 

\ ( 

\ I 
\ I 
\ I 
,_I~ II6ILN CR£EI( 

L~ EXISrrNG II6ILN CRrn( CHANNEL 

PROPOSED 8ENCHINC (rtP) 

SEE FIGURCS 7A dt 78 FOR S~ TREATJIENT 

TYPICAL BENCHING (INSIDE FLOOD WAY) 
N. T.S 

r-------------------------MmHVMI~------------------------, 

L EXISfiNGGROIJND 

---- - ---- - - - ---- ~~ 

PROPOSED B£r<ICHING (rn') 

Sff SFfCIJRES 7A dt 78 FOR STR£IJIBANK 11/EATJIENT 

TYPICAL BENCHING (OUTSIDE FLOOD WAY) 
NJS 

Cross-sections of proposed streambank benching at the Wain 
Creek and Battle Creek enhancement project in Salem, Oregon. 
Provided by OTAK, Inc ., 2011 . 



3
5
5

3
6
0

3
6
5

3
7
0

3
7
5

3
8
0

3
8
5

3
9
0

3
9
5

4
0
0

4
0
5

4
1
0

4
1
5

4
2
0

W
A

L
N

 C
R

E
E
K

O
H

W
(3

8
3
.5

')

E
X

IS
T

IN
G

 G
R

A
D

E

P
R

O
P
O

SE
D

 G
R

A
D

E 1
' T

H
IC

K
R

IP
R

A
P

6
" 

T
H

IC
K

G
R

A
V

E
L

3
7
5

3
8
5

3
9
5

P
ac

if
ic

 H
ab

it
at

 S
er

v
ic

es
, 
In

c.
p

Y
:\

A
U

T
O

C
A
D

\4
2
0
0
\4

2
3
1
\A

u
to

C
A
D

\C
A
D

F
ig

u
re

s.
d
w

g
, 
fi
g
 6

 b
ri
d
g
e
, 
5
/6

/2
0
1
3
 1

1
:1

4
:1

2
 A

M



COLLECTOR ROAD

WALN CREEK

BACKWATER

REFUGIA

PROPOSED

BRIDGE

STUDY AREA BOUNDARY, TYP.

B
B

BB

A

B
B

A

A

A

A

B

F
IL

L

B

385

385

380

3
8
5

TYPICAL

ROOT

WAD

> > > >

RIP RAP

UNDER

BRIDGE

p Pacific Habitat Services, Inc.

Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig 7 streambanks waln, 5/6/2013 11:14:56 AM



BANK TYPE A

BANK TYPE A ROOT WAD SECTION

p Pacific Habitat Services, Inc.

Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig 7A streambank A, 5/6/2013 11:15:44 AM



BANK TYPE B

BANK TYPE B - ROOT WAD SECTION

p Pacific Habitat Services, Inc.

Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig 7B streambank B, 5/6/2013 11:16:37 AM



Pacific Habitat Services, Inc. p
Y:\AUTOCAD\4200\4231\AutoCAD\CADFigures.dwg, fig 7c typical streambed, 5/6/2013 11:17:28 AM

HEIGHT VARIES 

IF~UEI 

STREAMBANK TYPE VARIES 
(SEE FIGUF?ES 7A & 78) 

't 

I 
CHANNEL 
BOTTOM 

WIDTH 8' 

STREAMBANK TYPE VAHIES 
(SEE SHEETS 7A & 78 

FLOODPLM~ 

BE ~~CH 

,...., ' PROPOSED 

STREAM BED GRAVEL/ 0.5' Ml~~. THICK~~ESS 

Typical cross-section of streambed for Wain Creek at the Wain Creek and Battle Creek 
enhancement project in Salem, Oregon. Provided by OTAK, Inc., 2011. 
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TREES 
OUANnTY COMMON NAI.IE I Botanical name: Size and Description Spacing 

• 1,511 OREGON ASH I Fraxlnus /at/folia Bare root 7.2' o.c . 

1,209 WH/1E ALDER I Alnus rhombifo/ia Bare root 7.2' o.c. 

.J02 DOUGLAS HA wrHORNE I Crataegus douglas// Bore root 7.2' o.c. 

.J02 WESTERN CRABAPPLE I 1./alus fusca Bare root 7.2' o.c. 

• 605 WESTERN RED CEDAR I Thujo plicoto Bare root 7.2' o.c. 

*1,209 BLACK COTTONWOOD I Populus trichocarpa Bare root 7.2' o.c. 

907 BIG LEAF 1./APLE I Acer macrophjlum Bare root 7.2' o.c. 

• Plant Closer to stream 

SHRUBS 
QTY ABBREV. COI./I./ON NAI.IE I Botanical nome: Size and description Spacing 

557 CORSEA RED-OSIER DOGWOOD I Comus sericea Bore root 4-.7' o.c. 

557 LON/NV T'MNBfRY I Lonicero in vo/ucrata Bore root 

.J71 SP/DOU DOUGLAS SPIREA I Spiraea douglasii Bore root 

557 PHYCAP PAC/RC NINEBARK I Physocarpus capitatus 

.J71 SAI.ICER BLUE ELDERBERRY I Sambucus cerulea 

334 ROSNUT NOOTKA ROSE I Rasa nutkana 

Bore root 

Bore root 

Bore root 

334 ROSPIS SWAMP ROSE I Rosa pisocarpa Bore root 

6.J1 SYMALB SNO'frfJERRY I Syrnphorlcarpos a/bus Bore root 

SEED MIX 
SYMBOL 

- . . . 
QUANnTY COMMON NAI.IE I Botanical name: 

5.69 Acres 
2'"'6H SF T,, ""t"'!J 

SPfl(f BiNmRASS I Agrostis llKtlfllfa 
7Uf7fD HAIRGRASSf I ~sdrompsia cespitosa 
S1.£NDfFI HAIRGRASS I Deschampsio elongota. 
VESTfRN FESCUE I FMfuco occidenta/is 
TA/.1 li.IJINAGRASS I G/yceria e/afa 
lr/EAOOW BARLEY I Horrleum bradlyanfherum 
S7Rfl.tBANK LUPINE I Luplnus rilfJiarls 

4-.7' o.c. 

4-.t o.c . 

4-.7' o.c. 

4-.7' o.c. 

4-.7' o.c. 

4-.7' o.c. 

4-.7' o.c. 

LBS I ACRE 

2.18/IJs I acre 
2.18/IJs I acre 
2.18/IJs I acre 
8.71/IJs I acre 
2.18/IJs I acre 

4156 ltJs I acre 
1J.0711Js I acre 

\.___ OFFSET PLANTS TO 
AVOID STRAIGHT ROWS 

IF~;EI 
Plant list and planting grid at the Wain Creek and Battle Creek enhancement project in 
Salem, Oregon. Provided by OTAK, Inc., 2011. See Figure 7 for riparian and disturbance 
planting limits and Figure 78 for shrub species distribution and notes. 
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Credit Calculation Worksheets 



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H

Adding habitat structures (including large wood): I

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L 0.80

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 0 Q

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 0 R

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 105 S 0.15

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 105 T 0.17

U

V

W

X

Y

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Battle Creek Reach #: 1

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 

(A)
Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

15.94

17.33

80.80101

282.00

0.33*(EE/N)

282.00

Mitigation Site Assessment

105.00

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

12.50

0.37

11.50

105.00

0.33*(DD/N)



Project Name:

Mitigation Stream Name:

Location:
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Weight

Z1 Z2 0.54

0.27

Z3 Z4  Z5 Z6

CC

DD

EE

Battle Creek

Salem, Oregon
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Evaluator(s): CET

1Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action

L
e

ft
 B

a
n

k
 

H
e

rb
a

c
e

o
u

s
/ 

L
o

w
 S

h
ru

b

L
e

ft
 B

a
n

k
 T

re
e

 

C
a

n
o

p
y

/T
a

ll
 

S
h

ru
b

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Riparian Mitigation 

Area Scores

0.70

BB

AA

0.40

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

116

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High



Right

Side

Left

Side

Left

Side

Right

Side

Right

Side

Left

Side
101

Left

Side

Right

Side

Right

Side
105

Left

Side
105

Low     

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:

282DDTotal Credits:  Y+EE

282Y

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

1

CET

Laying back bank:

Bioengineering: Adding habitat structures
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013

Mitigation Stream Name: Battle Creek Reach #: 1

Location: Salem, Oregon Evaluator(s): CET

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H

Adding habitat structures (including large wood): I

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 0 Q

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 0 R

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 0 S

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 0 T

U

V

W

X

Y

Mitigation Site Assessment

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

0.33*(DD/N)

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

0.33*(EE/N)

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 

(A)
Intermittent

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Battle Creek Reach #: 2

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.
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Mitigation Stream Name:
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Weight

Z1 499 Z2 24952 24952 24952 0.54

0.27

Z3 0.162 Z4 0.30 Z5 Z6

CC

DD

EE

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

135

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

Riparian Mitigation 

Area Scores

368.27

368.27

0.70

BB

AA

0.40

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 
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Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action
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Battle Creek

Salem, Oregon

0.162 0.30  
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Low

Evaluator(s): CET

2Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Side

Left

Side
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Side

Right

Side

Left

Side

Low 24952    

Medium     

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES

Laying back bank:

Bioengineering: Adding habitat structures
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

2

CET

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

368DDTotal Credits:  Y+EE

368

Y

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:



x

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

x x x x x

x x x x x

x x x x x x x x x x

x x x x x x x x x

x x x x x x x x

x x x x x x x x x

x x x x

x x x x x x x x

x x x x x x

x x x x x x x x x

x x x x x x x x x x x

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Mitigation Stream Name: Battle Creek Reach #: 2

Location: Salem, Oregon Evaluator(s): CET

CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H

Adding habitat structures (including large wood): I

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L 0.80

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 0 Q

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 0 R

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 0 S 0.07

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 0 T 0.07

U

V

W

X

Y

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Battle Creek Reach #: 3

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 

(A)
Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

0.00

0.00

96.80121

162.14

0.33*(EE/N)

162.14

Mitigation Site Assessment

121

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

5

0.80

5

121

0.33*(DD/N)



Project Name:

Mitigation Stream Name:

Location:
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Weight

Z1 Z2 0.54

0.27

Z3 Z4  Z5 Z6

CC

DD

EE

Battle Creek

Salem, Oregon
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Low

Evaluator(s): CET

3Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Riparian Mitigation 

Area Scores

0.70

BB

AA

0.40

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

121

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High



Right

Side

Left

Side

Left

Side

Right

Side

Right

Side

Left

Side
121

Left

Side

Right

Side

Right

Side
121

Left

Side
121

Low     

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:

162DDTotal Credits:  Y+EE

162Y

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

3

CET

Laying back bank:

Bioengineering: Adding habitat structures
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES



x

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

x x x x x

x x x x x

x x x x x x x x x x

x x x x x x x x x

x x x x x x x x

x x x x x x x x x

x x x x

x x x x x x x x

x x x x x x

x x x x x x x x x

x x x x x x x x x x x

CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013

Mitigation Stream Name: Battle Creek Reach #: 3

Location: Salem, Oregon Evaluator(s): CET

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H 1.34

Adding habitat structures (including large wood): I 0.15

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 805 Q 1.42

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 805 R 3.67

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 0 S

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 0 T

U

V

W

X

Y

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Waln Creek Reach #: 1

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

124

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

805

Stream Type 

(A)
Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

30

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

1142.03

2957.03

1078.70

18.60

6567.42

0.33*(EE/N)

6567.42

Mitigation Site Assessment

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

2.05

0.33*(DD/N)

805

145

56

805



Project Name:

Mitigation Stream Name:

Location:
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Weight

Z1 805 Z2 805 40250 40250 40250 40250 40250 40250 0.54

0.27

Z3 0.162 Z4 0.30 Z5 0.16 Z6 0.25

CC

DD

EE

Waln Creek

Salem, Oregon

0.162 0.30 0.16
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Low

Evaluator(s): CET

1Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Riparian Mitigation 

Area Scores

1150.70

594.09

556.61

0.70

BB

AA

0.40

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

166

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High



Right

Side

Left

Side

Left

Side

Right

Side
805

Right

Side

Left

Side

Left

Side

Right

Side
805

Right

Side

Left

Side

Low 40250  40250  

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:

7718DDTotal Credits:  Y+EE

6567

1151

Y

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Waln Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

1

CET

Laying back bank:

Bioengineering: Adding habitat structures 124
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES
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x x x x x x x x x
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x x x x x x x x

x x x x x x

x x x x x x x x x

x x x x x x x x x x x

CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013

Mitigation Stream Name: Waln Creek Reach #: 1

Location: Salem, Oregon Evaluator(s): CET

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H

Adding habitat structures (including large wood): I

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 345 Q 1.65

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 345 R 1.09

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 345 S 0.11

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 345 T 0.11

U

V

W

X

Y

Mitigation Site Assessment

345

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

10

0.74

10

345

0.33*(DD/N)

345

43

65

345

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

568.10

375.82

37.95

37.95

1765.02

0.33*(EE/N)

1765.02

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

30

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 

(A)
Intermittent

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Waln Creek Reach #: 2

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.
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Mitigation Stream Name:
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Weight

Z1 345 Z2 345 17250 14835 17250 17250 14835 14835 0.54

0.27

Z3 0.162 Z4 0.30 Z5 0.14 Z6 0.14

CC

DD

EE

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

0

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

Riparian Mitigation 

Area Scores

445.96

254.61

191.35

0.70

BB

AA

0.40

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

R
ig

h
t 

B
a

n
k

 T
re

e
 

C
a

n
o

p
y

/T
a

ll
 

S
h

ru
b

Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action
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0.14

Waln Creek

Salem, Oregon

0.162 0.30 0.14
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Low

Evaluator(s): CET

2Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Right

Side
345

Right

Side
345

Left

Side
345

Low 17250  14835  

Medium     

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES

Laying back bank:

Bioengineering: Adding habitat structures
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Waln Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

2

CET

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

2211DDTotal Credits:  Y+EE

1765

446

Y

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:



x

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

x x x x x

x x x x x

x x x x x x x x x x

x x x x x x x x x

x x x x x x x x

x x x x x x x x x

x x x x

x x x x x x x x

x x x x x x

x x x x x x x x x

x x x x x x x x x x x

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Mitigation Stream Name: Waln Creek Reach #: 2

Location: Salem, Oregon Evaluator(s): CET

CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013



Improvement

Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(O/N)] 0 D

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(P/N)] 0 E

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G

Changing straightened channel to an appropriate conformation H

Adding habitat structures (including large wood): I

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K

Replacing undersized culvert with fish-passable culvert or bridge: L

Installing fish ladders M

Removing man-made structures that impound streams: N

Removing man-made debris below the ordinary high water (If "yes", enter "Y", if "no" leave blank): O

P

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(BB/N)] 440 Q 1.26

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(CC/N)] 440 R 1.26

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(DD/N)] 440 S 0.11

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(EE/N)] 440 T 0.11

U

V

W

X

Y

Mitigation Site Assessment

440

0.05

0.01

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

10

0.69

10

440

0.33*(DD/N)

440

48

48

440

Mitigation plans must be accompanied by data that supports the mitigation design. Table C-4A lists types of data necessary to support each potential instream 

improvement

Instream Net Improvement Factors - At or Below Bankfull Elevation

553.49

553.49

50.07

50.07

2157.52

0.33*(EE/N)

2157.52

Tertiary Waters are streams that are documented as 
non-game-fish-bearing.

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 

blank):

Stream Status

(B)

Tertiary

0.1

29

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

0.15

0.80

0.76*(CC/N)

0.76*(BB/N)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; state or federal wild and scenic rivers; 
streams supporting state-listed or federally listed threatened, 

endangered or special concern species; and streams within federal or 
state protected areas.

Improvement

width

Net Improvement 

Factor

Linear Feet of 

Specific

Improvement

0.21*(V/U)

Improvement

Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 

(A)
Intermittent

0.21*(W/U)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7
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Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: Aug 2013

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project 

Waln Creek Reach #: 3

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 

of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 

worksheet is protected - no password is required to unprotect.



Project Name:

Mitigation Stream Name:

Location:
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Weight

Z1 440 Z2 440 21120 21120 21120 21120 21120 21120 0.54

0.27

Z3 0.156 Z4 0.30 Z5 0.16 Z6 0.23

CC

DD

EE

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

168

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o

Plant Community Net Improvement Factors
High

Medium to 

High

0.2

Ephemeral streams flow only in direct response to precipitation. Water 

typically flows only during and shortly after large precipitation events. 

Ephemeral streams may or may not have a well-defined channel, the 

stream bed is always above the water table, and stormwater runoff is 

the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 

associated with the continuous or intermittent conveyance of water. 

Stream

Type

(LL) 0.7

Perennial streams contain water continuously 

during a year of normal rainfall, often with the 

stream bed located below the water table for 

most of the year. Groundwater supplies the 

baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 

characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 

and spring when the stream bed may be below the water table and/or when snowmelt 

from surrounding uplands provides sustained flow. The channels may or may not be 

well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 

may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Left Riparian Credit (CC) =Z1*(Z3+Z4+(0.2*AA)+(0.34*BB))

Total Riparian Credits (EE) = CC+DD

Right Riparian Credit (OO) =Z2*(Z5+Z6+(0.2*AA)+(0.34*BB))

Stream

Status

(MM) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-

bearing.

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 

Primary Waters.

Primary Waters are streams designated as 

Essential Salmonid Habitat; Critical Habitat; 

state or federal wild and scenic rivers; streams

supporting state-listed or federally listed 

threatened, endangered or special concern 

species; and streams within federal or state 

protected areas.

Secondary

0.8

Riparian Mitigation 

Area Scores

613.36

321.87

291.49

0.70

BB

AA

0.40

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: Aug 2013

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project 
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Plant CommunityNet Improvement Factors

Functional

Value

1. Length of riparian area to be 

enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 

enhancement

2. Area (in square feet) of each type 

of existing plant stratum

Improvement

Action
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0.23

Waln Creek

Salem, Oregon
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Low

Evaluator(s): CET

3Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 

enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 



Right

Side

Left

Side

Left

Side

Right

Side

Right

Side

Left

Side

Left

Side

Right

Side
440

Right

Side
440

Left

Side
440

Low 21120  21120  

Medium     
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Project Name: Aug 2013Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES

Laying back bank:

Bioengineering: Adding habitat structures
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Waln Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

3

CET

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 

Shrub

Total Instream Credits (from Table C-1B):

EE

Left Herb/Low 

Shrubs

Left Herb/Low 

Shrubs

2771DDTotal Credits:  Y+EE

2158

613

Y

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 

Shrub

Right Herb/Low 

Shrub

Right Tree/Tall 

Shrub

Left Tree/Tall 

Shrub

Right Tree/Tall 

Shrub

Increasing culvert size or adding culverts to increase floodplain 

connectivity:
Removing man-made debris below  ordinary high water:

Bench Creation:



x

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

x x x x x

x x x x x

x x x x x x x x x x

x x x x x x x x x

x x x x x x x x

x x x x x x x x x

x x x x

x x x x x x x x

x x x x x x

x x x x x x x x x

x x x x x x x x x x x

Required for Mitigation Design

16.        Fish habitat use and distribution, including resident and anadromous fish, in spawning and rearing areas and in migration corridors.

17.        Wildlife use and distribution including amphibians, reptiles and mammals.

18.        Invertebrate assemblages.

changing straightened channel to 

appropriate conformation

bioengineering below bankfull

1.          Sinuosity (river length /valley length).

2.          Meander geometry including: belt width, radius of curvature (average and range), and amplitude.

3.          Representative cross-sections showing actual morphology for each habitat type (pools, glides, riffles, runs, step).

4.          Representative cross-sections that extend beyond the channel to the 100-year floodplain, including dikes and levees.

Table C-4:  Mitigation Site Assessment  (see chart below.) 

Table 6 lists mitigation site evaluation criteria (1-18) that are to be assessed in the Mitigation Site Development Plan; they are not required for scoring 

mitigation credits.  Choose the appropriate criteria by matching the check marks in the Data Elements table with the Instream Improvements listed in Table 3B

that will be part of the mitigation.  Note: No evaluation is required if “removing man-made debris below bankfull” is the project’s only Instream Improvement.

Data elements

Instream Improvement

laying back bank above bankfull

5.          Longitudinal profile of the channel bed including detailed slopes of specific habitat units such as pools, riffles, glides, runs, steps, and cascades.

6.          Discharge measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

7.          Roughness coefficients for low flow, channel forming flow (bankfull), top of bank, and floodplain flows.

8.          Velocity measurements and/or calculations for channel forming flow (bankfull) and other targeted discharges (typically at top of bank, and 5, 10, 25, 50, and 100-year events).

9.          Floodplain soil description and/or map.

10.        Bank material description (particle size distribution and information about stratification if present). 

11.        Bed material particle size distribution (D50, D84, and D100) (Pebble counts, (Wolman 1954) and Bar sampling (Rosgen 2008).

12.        Sediment transport competence -- what caliber of particles can be transported at channel forming and higher flows (Andrews, 1984).

13.        Sediment transport capacity -- how much sediment can be moved at channel forming and higher flows 

14.        Depth of maximum scour for channel forming flow, top of bank, 5, 10, 25, 50, and 100-year events. 

15.        Depth to permanent groundwater.

increasing culvert size or adding culverts 

to increase floodplain connectivity

bench creation at bankfull

laying back bank below bankfull

adding habitat structures

removal of bank armoring below bankfull

replacing under-sized culverts with fish-

passable culverts

installing fish ladders

removing dams

removing man-made debris below 

bankfull

Mitigation Stream Name: Waln Creek Reach #: 3

Location: Salem, Oregon Evaluator(s): CET

CITY OF SALEM STREAM MITIGATION PROCESS - Page 4

Project Name: Waln Creek Enhancement and Battle Creek Culvert Removal Project Date: Aug 2013



Appendix C 

Adjacent Property Owners 



083W14CD02100 

LARRY L SCHNELL 

PO BOX 51900 

SPARKS NV  89435 

083W14CD02200, 2201 

MADRAS PROPERTIES INC  

WALTER B WELLS,TRE 

PO BOX 56 

TURNER OR  97392 

083W23A 01000, 01100, 083W23B 00100, 

00101, 083W23BA00400 

TERRY J KELLY 

6448 DORAL DR SE 

SALEM OR  97306 

083W23A 00801 

SPIRIT MASTER FUNDING II LLC  

PO BOX 3125 

SALEM OR  97302 

083W23A 00802 

DAV II INVESTMENT GROUP  

PO BOX 3308 

SALEM OR  97302 

083W23A 01200, 01300, 01400, 01600 

JONES LT  

LESLIE J BRAME 

2027 RIVERKNOLL CT 

WEST LINN OR  97068 

083W23A 01800 

BATTLECREEK INVESTMENTS 

   OF OREGON  

PO BOX 1159 

WILSONVILLE OR  97070 

083W23A 90000 

US HOUSING & DEVELOPMENT CORP 

1469 CAPITOL ST NE 

SALEM OR  97303 

083W23A 90001 

NANCY R RAY 

6371 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90002 

ALAN J BEYER 

6369 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90003 

DAVID W WEINER 

6367 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90004 

BRENDA BROOKS POST 

6487 VILLAGE PKWY 

ANCHORAGE AK  99504 

083W23A 90005 

ANNA M GREVEN 

6383 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90006 

VIRGIL E ANDERSON 

6361 FAIRWAY AV SE NO 6 

SALEM OR  97306 

083W23A 90007 

TERRI L CHAPMAN 

6359 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90008 

LINDA BEMIS 

6357 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90009 

GAYLE L ALLEN-RUDDELL 

6355 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90010 

LISA E TAYLOR 

6353 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90011 

LAURIE J POST 

6351 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90012 

ASHLEY YOUNG 

6349 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90013 

ERIC MITCHELL ELROD LT  

C/O DIANE GORDON 

500 WEST HARBOR DR NO 512 

SAN DIEGO CA  92101 

083W23A 90014 

JOHN J MISA 

6345 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90015 

CHRISTINE E PARTAIN 

6343 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90016 

SHARON K ELLIOTT 

6341 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90017 

LARRY H BOSELL 

48 NORTH JOHN ST 

BLOOMFIELD IN  47424 

083W23A 90018 

MICHAEL J TUEL 

6337 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90019 

DAVID B TULLIS 

6335 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90020, 083W23CA 10800 

JONG C YEE 

1920 SPICETREE LN SE 

SALEM OR  97306 

083W23A 90021 

SHAWN E BATY 

6331 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90022 

DAVID R WESTMARK 

6329 FAIRWAY AV SE 

SALEM OR  97306 



083W23A 90023 

ROGER S MINTEN 

6327 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90024 

WILLIAM R IMPEY 

5511 SE SCENIC LN NO 203 

VANCOUVER WA  98661 

083W23A 90025 

MATTHEW S CAUDILLO 

6323 FAIRWAY AVE SE NO 25 

SALEM OR  97302 

083W23A 90026 

FEDERAL NATIONAL  

   MORTGAGE ASSC  

888 E WALNUT ST 

PASADENA CA  91101 

083W23A 90027 

JAMES G LOVE 

6319 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90028 

MICHELLE C LETOUMEAU 

6317 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90029 

LINDA L OSKO 

6315 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90030 

WILLIAM R IMPEY 

57395 COLONIAL 

LA QUINTA CA  92253 

083W23A 90031 

PATRICIA C PEARSON REV TR  

6311 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90032 

ELLEN CORBELL 

6309 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90033 

BUCKNELL FAM TR  

RICHARD G BUCKNELL 

6307 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90034 

LAURA J BERTELSON 

6305 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90035 

DORENE A KUTSCH 

1078 KERRISDALE DR SE 

ALBANY OR  97322 

083W23A 90036 

DALE L VAN LYDEGRAF LT  

PO BOX 4369 

SALEM OR  97302 

083W23A 90037 

CAROL A RUSSELL 

6251 FAIRWAY AV NE 

SALEM OR  97306 

083W23A 90038 

PATRICK J BRADLEY 

1971 CHURCH ST NE 

SALEM OR  97301 

083W23A 90039 

GRACETTA THOMPSON 

6255 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90040 

JENNIFER L OHTA 

6257 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90041 

CATHLEEN J BOWERSOX 

6259 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90042 

DAVID J JACKSON 

6261 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90043 

JAMES LEROY EVANS 

18895 FROST RD 

DALLAS OR  97338 

083W23A 90044 

SCOTT A LUDVIKSEN 

6267 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90045 

DAVID L MELSHA 

3465 CONTINENTAL DR SE 

TURNER OR  97392 

083W23A 90046 

RON HELMS 

PO BOX 3456 

SOLDOTNA AK  99669 

083W23A 90047 

LAURIE K BOYLE 

6273 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90048 

CHERYL L SIMPSON 

PO BOX 13493 

SALEM OR  97309 

083W23A 90049 

REBECCA J LEITHOLD 

6277 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90050 

FRANCES B BROWN TR  

C/O MARY BROWN 

1165 ACADEMY ST 

MT ANGEL OR  97362 

083W23A 90051 

ETTA ARCHER GROSS 

6281 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90052 

CAROL R BAKER 

6283 FAIRWAY AV SE 

SALEM OR  97306 



083W23A 90053 

RAYMOND FISHER TR  

<RANDALL D JEFFERS 

10668 CROSBY RD NE 

WOODBURN OR  97071 

083W23A 90054 

KELLY B ALBRECHT 

KEITH W NUTTER 

21641 SE MAIN ST 

GRESHAM OR  97030 

083W23A 90055 

ROBIN D MORTON 

106 OLYMPIC AV SE 

SALEM OR  97306 

083W23A 90056 

CHRISTINA L BASSO-LENZ 

6291 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90057 

JUSTIN BRETT HUTCHINSON 

5678 SUGAR PLUM AV SE 

SALEM OR  97306 

083W23A 90058 

S FRANK THOMPSON 

6295 FAIRWAY AVE SE 

SALEM OR  97306 

083W23A 90059 

CHARLOTTE L RYAN 

6297 FAIRWAY AV SE 

SALEM OR  97306 

083W23A 90060 

RONDA R COUCH-EBERZ 

6299 FAIRWAY AV SE 

SALEM OR  97306 

083W23B 00300 

SALEM-KEIZER SCHOOL DIST 24J  

3630 STATE ST 

SALEM OR  97301 

083W23BA00500 

VILLA FORTY LLC  

PO BOX 2285 

SALEM OR  97308 

083W23BA00600, 00700, 00800, 00900, 

1000, 01100 

LOWELL A SMITH 

4120 CROISAN CREEK RD S 

SALEM OR  97302 

083W23BA01300 

DAVID A BOWMAN 

7840 LIBERTY RD S 

SALEM OR  97306 

083W23BA01400 

JAMES F SMITH 

6754 RIPPLING BROOK DR SE 

SALEM OR  97301 

083W23BA03400 

CRYSTAL L CORNEJO 

1585 MADRAS ST SE 

SALEM OR  97306 

083W23BB03500, 03600,  

WILLIAM H CHARNHOLM RT  

BETTY J CHARNHOLM RT 

1323 CHEMEKETA ST NE 

SALEM OR  97301 

083W23BB03700 

RYAN WHITSON 

6220  13TH AVE SE 

SALEM OR  97306 

083W23BB90001 

GERRITT HOUDYSHELL 

695 WINDING WAY SE 

SALEM OR  97302 

083W23BB90002 

CHERYL L HOPKINS 

1478 MADRAS ST SE 

SALEM OR  97306 

083W23BB90003 

RONALD D ALLOWITZ 

1480 MADRAS ST SE 

SALEM OR  97306 

083W23BB90004 

MAUREEN SMITH 

1482 MADRAS ST SE 

SALEM OR  97306 

083W23BB90005 

DESMOND HARPSTER 

1484 MADRAS ST SE 

SALEM OR  97306 

083W23BB90006 

CAROLYNNE J PHILLIPS 

1486 MADRAS ST SE 

SALEM OR  97306 

083W23BB90007 

R DEAN MANWARING 

1488 MADRAS ST SE 

SALEM OR  97306 

083W23BB90008 

JOAN L FRYE TR  

1490 MADRAS ST SE 

SALEM OR  97306 

083W23BB90009 

NORMA J OSTRANDER 

PO BOX 296 

TURNER OR  97392 

083W23BB90010 

MARY E COULTER 

1494 MADRAS SE 

SALEM OR  97306 

083W23BB90011 

JOHN J SCHMITZ 

1496 MADRAS SE 

SALEM OR  97306 

083W23BB90012 

MARGOT L CROW 

1498 MADRAS ST SE 

SALEM OR  97306 

083W23BB90013 

MICHAEL J WAUGE 

1500 MADRAS ST SE 

SALEM OR  97306 

083W23BB90014 

BARBARA J LANGE 

1502 MADRAS ST SE 

SALEM OR  97306 



083W23BB90015 

KATHERINE L HANCOCK 

1504 MADRAS ST SE 

SALEM OR  97306 

083W23BB90016 

CONNIE R NESSL 

1506 MADRAS ST SE 

SALEM OR  97306 

083W23BB90017 

ALMA WAUGE 

1508 MADRAS ST SE 

SALEM OR  97306 

083W23BB90018 

NANCY A WEBER 

1510 MADRAS ST SE 

SALEM OR  97306 

083W23BB90019 

INEZ R HALVERSON 

1512 MADRAS ST SE 

SALEM OR  97306 

083W23BB90020 

S DAHLIA HAN 

1514 MADRAS ST SE 

SALEM OR  97306 

083W23BB90021 

THOMAS FAMILY TR  

1516 MADRAS ST SE 

SALEM OR  97306 

083W23BB90022 

GREGORY L GOYINS 

4724 BRADFORD LP SE 

SALEM OR  97302 

083W23BB90023 

NIOMA JEAN CUTLER 

1520 MADRAS ST SE 

SALEM OR  97306 

083W23BB90024 

HSBC MORTGAGE SERVICES INC  

2929 WALDEN AV 

DEPEW NY  14043 

083W23BB90025 

MICHAEL L MANNING 

1754 CUMULUS CT NW 

SALEM OR  97304 

083W23BB90026 

ELIZABETH L EKSTROM 

1526 MADRAS ST SE 

SALEM OR  97306 

083W23BB90027 

MARNI S WATTS 

1528 MADRAS ST SE 

SALEM OR  97306 

083W23BB90028 

SUSAN BERG 

2427 CORAL AV NE APT D 

SALEM OR  97305 

083W23BB90029 

JOHN R COCHENOUR 

1532 MADRAS ST SE 

SALEM OR  97306 

083W23BB90030 

SUNNY RONDA RAE 

1534 MADRAS SE 

SALEM OR  97306 

083W23BB90031 

MURPHY FAM TR  

1536 MADRAS ST SE 

SALEM OR  97306 

083W23BB90032 

PAUL D KRISSEL 

1675 HIGH ST SE 

SALEM OR  97302 

083W23BB90033 

FEDERAL HOME LOAN  

C/O RECONTRUST COMPANY 

400 COUNTRYWIDE WY SV 35 

SIMI VALLEY CA  93065 

083W23BB90034 

SHIRLEY J HERRMANN, TRUSTEE 

1560 MADRAS ST SE 

SALEM OR  97306 

083W23BB90035 

KEVIN B WIENHOFF 

1558 MADRAS ST SE 

SALEM OR  97306 

083W23BB90036 

KENNETH M STEWART 

1556 MADRAS ST SE 

SALEM OR  97306 

083W23BB90037 

AMPARO SIMS TESTAMENTARY TR  

1554 MADRAS ST SE 

SALEM OR  97306 

083W23BB90038 

KATHRYN E KENEFICK 

1552 MADRAS ST SE 

SALEM OR  97306 

083W23BB90039 

G ELAINE SELBERG 

1550 MADRAS ST SE 

SALEM OR  97306 

083W23BB90040 

KENNETH B PITMAN 

1548 MADRAS ST SE 

SALEM OR  97306 

083W23BB90041 

DALY JRLT  

ELISABETH, DALY TRE 

1546 MADRAS ST SE 

SALEM OR  97306 

083W23BB90042 

STEVEN W TUTTLE 

1544 MADRAS ST SE 

SALEM OR  97306 

083W23BB90043 

RICHARD L ODELL 

5513 DEAN COURT SE 

SALEM OR  97301 

083W23BB90044 

CYNTHIA FREEMAN 

1540 MADRAS ST SE 

SALEM OR  97306 



083W23BC00500 

DONALD R CAUSEY 

PO BOX 12488 

SALEM OR  97309 

083W23BC00700 

DIANA L LARONT 

1475 PACWOOD CT SE 

SALEM OR  97306 

083W23BC00800 

JOSEPH C DAVIDSON 

1480 PACWOOD CT S 

SALEM OR  97306 

083W23BC01400 

KAY PATRICIA RENTCHLER 

6386 13TH AV SE 

SALEM OR  97302 

083W23BC01900 

CITY OF SALEM

350 COMMERCIAL ST NE 

SALEM OR  97301 

083W23BC02000 

EVA H SLINKER LT  

6418 DORAL DR SE 

SALEM OR  97306 

083W23BC02100 

RICHARD A & GLORIA J ROSENAU 

6428 DORAL DR SE 

SALEM OR  97306 

083W23BC02200 

MOLLY F WOOLARD 

PO BOX 4132 

SALEM OR  97302 

083W23BC02300 

MARY L RENTFRO 

6448 DORAL DR SE 

SALEM OR  97306 

083W23BC02400 

ETHEL V PATRICK TR  

6458 DORAL DR SE 

SALEM OR  97306 

083W23BC02500 

JAMES J BRIGGS 

6468 DORAL DR SE 

SALEM OR  97306 

083W23BC02600 

ROBERT & CLARISE WARREN, 

TRUSTEE 

6488 DORAL DRIVE SE 

SALEM OR  97306 

083W23CA00100 

BATTLECREEK COMMONS 

ASSOCIATION  

6585 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA00200 

HOWARD E & CLETA L HEINKEL 

1825 LEXINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA00300 

NANCY S GUTH 

1827 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA00400 

MARY FORD 

1829 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA00500 

THOMAS A TURNER 

1831 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA00600 

ROBERT R & ROSALIND E HELBER 

1833 LEXINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA00700 

LEA N SPENCER 

1835 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA00800 

ALBERT JASSO 

1795 FAIRMOUNT AV S 

SALEM OR  97302 

083W23CA00900 

CORNELIUS C & MICKEY K PUCKETT 

1839 LEXINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA01000 

DONALD H SMITH 

1841 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA01100 

MARTHA A HOWELL 

1843 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA01200 

DAVID D PALLETT, ET AL 

11871 SE EOLA HILLS DR 

AMITY OR  97101 

083W23CA01300 

BARBARA A TURNER 

1847 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA01400 

KARIN E NILSSON 

1849 LEXINGTON CIR SE 

SALEM OR  97306 

083W23CA01500 

FRANCIS C & ANITA L FARNELL 

1851 LEXINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA01600 

SHIRLEY A SOBIE 

1853 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA01700 

YVONNE KELLEY 

1855 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA01800 

KATHERINE ANDERSON 

1857 LEXINGTON CR SE 

SALEM OR  97306 



083W23CA01900 

JANICE E ROBERTS 

1859 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02000 

JOYCE A MURRAY 

1861 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02100 

ANNETTE HENRY 

1863 LEXINGTON CIR SE 

SALEM OR  97306 

083W23CA02200 

THOMAS C PAULUS 

1865 LEXINGTON CIR SE 

SALEM OR  97306 

083W23CA02300 

DIANE STOUT 

1867 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02400 

DONNA LOCKE 

1869 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02500 

PAUL MCCOUBREY 

6635 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA02600 

JAMES E EARHART 

1873 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02700 

EDWARD C HALL 

1669 ANKENY HILL RD SE 

JEFFERSON OR  97352 

083W23CA02800 

CUNNINGHAM LT  

DONNA J CUNNINGHAM, TRE 

1877 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA02900 

KEITH G EDDY 

1879 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03000 

ROBERT R JOHNSON 

4050 12TH ST CUTOFF NO 132 

SALEM OR  97302 

083W23CA03100 

RONALD W DEPUY 

1883 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03200 

ARTHUR A & MARY H BIRKBY 

1885 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03300 

GARY E UPHAM 

PO BOX 245 

RHODODENRON OR  97049 

083W23CA03400 

GLEN W KNICKERBOCKER 

1889 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03500 

ANDER RT  

C/O HAGERMAN,GEORGETTE 

3264 LIBERTY RD S 

SALEM OR  97302 

083W23CA03600 

FL PATRICK RLT  

1893 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03700 

LAVERNA J SHEPHERD 

1895 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03800 

BATTLECREEK COMMONS 

   ASSOCIATION  

1823 LEXINGTON CR SE 

SALEM OR  97306 

083W23CA03900 

MAE CULVER 

6587 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA04000 

JAMES J BURNETTE 

6589 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA04100 

DOROTHY J OLSON RLT  

6591 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA04200 

HOLLAND REVOCABLE LIVING 

TRUST  

6611 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA04300 

ARLENE D BENNETT 

6615 FAIRWAY AV SE 

SALEM OR  97306 

083W23CA04400 

LINDA H NORRIS 

6700 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA04500 

MARY S MACDONALD 

6706 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA04600 

WARREN W COOLEY BYPASS TR  

ANNE S COOLEY, TRE 

6710 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA04700 

J W & MARY LOU BARTOSZ 

6716 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA04800 

MARY K SCHROEDER 

6720 CONTINENTIAL CR SE 

SALEM OR  97306 



083W23CA04900 

PHIL B FORD 

6726 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA05000 

SANDRA A SIEWERT 

6756 CONTINENTAL CIR SE 

SALEM OR  97306 

083W23CA05100 

RICHARD A & SHARRON M 

SEIDEMAN 

6750 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA05200 

HILDEGARD REGINA SERRATT RLT  

4616 GOLDENROD AV NE 

SALEM OR  97305 

083W23CA05300 

BETTY-COE DEBROKERT 

1931 YOLANDA AV 

SPRINGFIELD OR  97477 

083W23CA05400 

WILLIAM PRITCHETT 

6686 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA05500 

GLADYS J HARTMAN RLT  

6680 CONTINENTAL CR SE 

SALEM OR  97302 

083W23CA05600 

JOSEPH LEO THIMM JR TR  

6746 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA05700 

MICHAEL A MCCAFFREY 

6740 CONTINENTAL CIR SE 

SALEM OR  97306 

083W23CA05800 

LEE A DAVIS 

PO BOX 706 

SALEM OR  97308 

083W23CA05900 

MARY E RUE TRUST  

6730 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06000 

JOSEPH C &EDITH W-TR 

BENNINGHOFF 

6676 CONTINENTAL CIR SE 

SALEM OR  97306 

083W23CA06100 

PETER GARTLAN 

6670 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06200 

SANDRA R MELHORN 

6666 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06300 

WILLIAM ZIRBES 

6660 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06400 

RUTH A LONDBERG LT  

6785 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06500 

CATHY KOUGH 

EVAN TYLOR YOUNG 

6775 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06600 

ANNE D JETER 

6765 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06700 

REX O DART 

6755 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06800 

LAVERNE G NELSON 

6745 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA06900 

ELEANOR THOMPSON FAM TR  

JOHN S THOMPSON TR 

6735 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07000 

ROLAND & MARJORIE GORHAM  

FAMILY TRUST 

6725 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07100 

MITTI D HINZ 

6715 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07200 

DAVID L WOOD 

6705 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07300 

ROBERT F MCNALLY, SR 

6695 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07400 

MARCIA F HERRING 

6685 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07500 

KATHRYN L STOPHER 

5773 FLAIRSTONE DR SE 

SALEM OR  97306 

083W23CA07600 

MICHAEL A CULBERTSON 

6665 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07700 

BOWERSOX FAM TR  

JUNE A BOWERSOX, TRE 

6655 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA07800 

LLOYD S & JUDITH W SMITH, TRUST 

6645 CONTINENTAL CIRCLE SE 

SALEM OR  97306 



083W23CA07900 

PATRICIA L BOURSON 

6635 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA08000 

JEAN M RENNEBOHM TR  

6625 CONTINENTAL CR S 

SALEM OR  97306 

083W23CA08100 

AMARYLLIS LILLES POWELL 

6615 CONTINENTAL CIR SE 

SALEM OR  97306 

083W23CA08200 

NORMAN R MILLER 

6620 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA08300 

DENNIS D LEE 

5014 S MOUNTAIN TERRACE WY 

PORT ANGELES WA  98362 

083W23CA08400 

JO ANN RUNYON, TRUSTEE 

6630 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA08500 

JOHN W DAY RLT  

6636 CONTINENTAL CR 

SALEM OR  97306 

083W23CA08600 

RICHARD & ANGELYN BYLSMA, 

TRUST 

6640 CONTINENTAL CIRCLE SE 

SALEM OR  97306 

083W23CA08700 

JUNE G MCCALLISTER, TRUST 

6646 CONTINENTAL CIR SE 

SALEM OR  97306 

083W23CA08800 

DORIS R REYNOLDS RLT  

6650 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA08900 

PAUL MCCOUBREY 2008 TR  

6656 CONTINENTAL CR SE 

SALEM OR  97306 

083W23CA09100 

RHODES S & JEAN L SKILLMAN, 

TRUST 

6520 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA09200 

JILL READ 

6524 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09300 

ELIZABETH R COLLINS, TRUST 

6530 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09400 

SANDRA KAY HAYNES 

7483 SW LAKESIDE LP 

WILSONVILLE OR  97070 

083W23CA09500 

GREEN LT  

KATHLEEN M GREEN, TRE 

6540 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09600 

CHARLOTTE R MARTIN, TRUSTEE 

6544 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09700 

PEG

6550 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09800 

ARLYCE J BURKE TR  

6554 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA09900 

EDEN WEST LLC  

6560 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA10000 

STEVEN K STARKEY 

6564 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA10100 

HENRY E SHOUDY 

1033 TWIN HILLS DR SE 

JEFFERSON OR  97352 

083W23CA10200 

SALLY A HOLCOMB CREDIT SHELTER T  

C/O GREG KUPILLAS 

18487 S VALLEY VISTA RD 

MULINO OR  97042

083W23CA10300 

HOWARD R HANNAN 

6580 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA10400 

NANCY C CLARK 

6584 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA10500 

AGNES DIRKSEN 

6590 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA10600 

HELEN D WEST TR  

6594 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CB00900 

JOHN C SHEPARD, JR 

LYNANN L SHEPARD 

6596 DORAL DRIVE SE 

SALEM OR  97306 

083W23CA10900 

MELVIN J & B JEAN DOWNING 

6599 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA11000 

RAYMOND C NORVELL 

6514 HUNTINGTON CR SE 

SALEM OR  97306 



083W23CA11100 

DONNA M POLIVKA 

6510 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA11200 

RUTH L JOHNSON RLT  

6504 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11300 

DONALD & BARBARA L EDWARDS 

6500 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11400 

PHYLLIS E NYGAARD 

6674 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11500 

DONALD LEE ANDERSON 

6670 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11600 

RICHARD & MARY T DALKE, TR/TRE 

6664 HUNTINGTON CR 

SALEM OR  97306 

083W23CA11700 

DARREL TOWERY 

6660 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11800 

SUSAN KRAGT 

6654 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA11900 

MARY LOU BECK 

6650 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12000 

EMMA L PFEIFFER TRUST  

6644 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12100 

PHILLIP R & VIRGINIA A COLGAN, TR 

6640 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12200 

WARREN J THOMPSON 

6634 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12300 

SHIRLEY J BITTNER 

GARY V BITTNER 

6630 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12400 

JOHANNA B RUGGLES 

6614 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA12500 

DORIS M POWERS FAM TR  

6610 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12600 

MICHAEL P CAMPBELL 

6604 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA12700 

BAUER LT

CATHERINE E BAUER, TRE 

74670 GAUCHO WAY 

THOUSAND PALMS CA  92276 

083W23CA12900 

THOMAS H GREGSON 

1805 B ST 

HOOD RIVER OR  97031 

083W23CA13000 

DALTON LT  

JEANNE R DALTON, TRE 

6619 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA13100 

PHYLLIS D TARTER, TRUSTEE 

6625 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA13200 

DONALD F & JANET L ELLIOTT 

6629 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA13300 

LOIS M TUTTLE 

6675 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA13400 

ROBERT F SASSEEN 

6677 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA13500 

JOHN KONOPASEK, JR 

PO BOX 4194 

SALEM OR  97302 

083W23CA13600 

CHARLES F WARREN 

6681 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA13800 

JULIE B GOSS TR  

C/O JEFFREY CLARK 

100 N BROADWAY MO2-100-07-18 

ST LOUIS MO  63102 

083W23CA13900 

DANIEL P & F JUANITA HEIKEN 

6684 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA14000 

JAMES L & HOPE L TACCHINI LT  

HOPE L TACCHINI, TRE 

6690 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA14100 

L DAVID SHERMAN 

6694 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA14200 

WILLIAM F MARQUARDT 

6700 HUNTINGTON CR SE 

SALEM OR  97306 



083W23CA14300 

WILLIAM H ROTH 

6704 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA14400 

RICK L SCOTT 

3685 LACHS CT S 

SALEM OR  97302 

083W23CA14600 

SHERRIE ANN KENER 

6720 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA14700 

BLANCHE E RATHE LE GURCHE RLT  

6724 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA14800 

ARTHUR J DURASKI 

6734 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA14900 

GIERING FAM TR  

EVA M GIERING, TRE 

PO BOX 261 

LINCOLN CITY OR  97367 

083W23CA15000 

KIRBY FAM TR  

6750 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA15100 

ABNER O & MYRNA Y WALDRON 

6754 HUNTINGTON  CR SE 

SALEM OR  97306 

083W23CA15300 

COSENTINO FAM TRUST OF 1994  

JO ANN COSENTINO, TRE 

774 SCENIC HEIGHTS DR SE 

SALEM OR  97306 

083W23CA15400 

CINDY L CALLIGAN 

6759 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA15500 

BECKMAN FAM TR  

JOAN E BECKMAN, TRE 

6765 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA15600 

V L BENDER 

PO BOX 3551 

SALEM OR  97302 

083W23CA15700 

GERALDINE M BOWER 

6791 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA15800 

SHELLEE A LOWERY 

1623 LEEWOOD AV NE 

KEIZER OR  97303 

083W23CA15900 

CHARLES E & MARCELLA G 

REYNOLDS 

6797 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA16000 

JOANNA LYNN PEARL 

6799 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CA16100 

MARGARET DUNN HILL RLT  

6770 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA16200 

SHARON K BOLDT RLT  

6774 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA16300 

PHYLLIS G HANN RLT  

6780 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA16400 

BOBBI H KUREK 

6784 HUNTINGTON CIRCLE SE 

SALEM OR  97306 

083W23CA16500 

COLLEEN J MOHR 

6790 HUNTINGTON CR SE 

SALEM OR  97306 

083W23CA16600 

MARY M & CRAIG S SPILLMAN 

6794 HUNTINGTON CIR SE 

SALEM OR  97306 

083W23CB00100 

JON M & THERESA K PETERSON 

6498 DORAL DR SE 

SALEM OR  97306 

083W23CB00200 

WILLIAM C RAND 

PO BOX 490 

SILVERTON OR  97381 

083W23CB00300 

CITY OF SALEM

555 LIBERTY ST RM NO 230 

SALEM OR  97301 

083W23CB00400 

JAMES SCOTT WOOLSEY 

6546 DORAL DR SE 

SALEM OR  97306 

083W23CB00500 

CARLOS N BROULLON RLT  

522 BOULEVARD WY 

PIEDMONT CA  94610 

083W23CB00600 

PATRICIA A DUNLAP 

6566 DORAL DR SE 

SALEM OR  97306 

083W23CB00700 

DONALD E BUCKENDORF 

6576 DORAL DR SE 

SALEM OR  97306 

083W23CB00800 

LYNN L BAXTER 

6586 DORAL DR SE 

SALEM OR  97306 


