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River Level Reporting and Forecasting
on the Columbia River

These gauges are strategically placed on
the Columbia River from Portland to the St. Helens @
River mouth at Astoria. They are approx- .

imately 15 miles apart and are regularly
checked for operational accuracy.




40" Project Channel Design

)esign Ship 34’ Salt Water Draft*
+ Sinkage 9"
+Drag/Trim 15"
+Squat 29"
+Underkeel 24"
Equals /77 =6.5 rounded to 6

Channel Depth =34’ + 6" = 40’
30,000 — 33,000 DWT

Source: 40" Channel Study, USACE 1962
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Columbia River flow °
Willamette River flow

ting date = §/08/85

GAGE HEIGHT, FEET

R MILE: 05 15 25 35 4s 55 65 75 85 95
00 4.45 5 1T 5218 515 4.64 3. 84
oy 3.16 3.90 .34 4,42 ' 4.26 |pep, 1| 3-80
00 .98 | 2.59 | 3.56 | 3.74 3.88 _L- 3.59
00 1,01 | 1.45 | 2.81 | 3.09 Hfﬂﬁﬁxﬂwfgfgﬁ’ﬁ 3.35
00 0.54 | 0.68 | 2.16 | 2.49 | - 3.19 3.10
00 0.60 | 0.40 1.63 wﬁ}ﬁyiff 2.85 2.86
00 1.15 - 0.68 | 1.28—77T.56 2.53 2.62
00 2.06 | 1,48—71.09 1.29 2:25 2.40
00 3.1 2.60 | 1.38 1.30 2.02 2521
00 5 | 2.78 [ 2:.39 | 1.87 1.89 2.0H4
00 4.85 | 4.74 | 3.48 | 2.87 1.95 1.94
00 5.10 | 5.25 | 4.30 | 3.87 2.30 |pep. 2| 1.95
00 4,94 | 5.24 | 4,65 | 4,37 2.92_{ 2.15
00 454 | u.89 | 5.51 | 4.39 Wﬁyﬁf,,ffﬁfﬁﬁﬂf 2.49
00 4.06 | 4.36 | 4,06 | 402 | 3.50 2.81
00 3.70 | 3.84 | 3.64 | 3.59— 3.33 2.92
00 3.61 3.54 | e 3.24 3.14 2.88
00 3.88 | 3.5F T 3.05 2.99 2.98 2.79
00 41 4.04 | 3.09 | 2.91 2.85 2.71
00 .25 | w.83 | 3.5% | 3.6 2.78 2.63
00 6.02 | S5.T4 | 4.43 [ 3.85 2.85 2.60
00 6.58 | 6.51 5.36 | 4.82 3.18 2.65
00 6.80 | 6.95 | 6.00 [ 5.59 3.80 2.88
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600 ft Navigation Channel




Squat in Meters -

Maximum per Voyage
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Richmond Tokyo Hyuga
Vessel Bridge Maru Maru
River Mile 52 76 52 76 52
Speed-Knots 16.2 14.8 145 125 16.0
Squat-m
Bow 0.7 0.7 06 05 1.0
Mid 09 0.7 0.5 03 0.8
Stern 1.0 05 06 04 0.7
- General Case Eguation for Squat

192 112

14

15

16




Columbia River Vessel Transits

|m 39 ft
|38 ft
1O 37 ft

|m>=40 ft|
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Long river transit with ma _
Dynamic river bottom conditions

§ e

Freshwater immersion factor

Export-orientation of the regional econom
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0200 0100 O 2200 | 2100 | 2

el (Feet)
Datum (CRD) 8.2 5.8 | 3.6 3.1 2.8
e: 17.5 35 415 65 86 1
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Example: Vessel departs Portland '-"?
at 2000 hours on April 23, arrives

at Tongue Point (Astoria) at 0200 hours .
on April 24. Throughout the outbound St. Helens &
transit vessel has at minimum +2.8 feet

under keel clearance occuring at .
river mile 8.6.

Note: This example applies to a specific
date and period of time.
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6.05
6.94
6.91
5.86
4.19
2.54
1.19
0.42
0.83
2.31
4.17
5.99
7.42
8.16
7.78
6.34
4.33
2.32
0.49

N /N

4.42
5.79
6.51
6.28
5.14
3.84
2.62
1.53
0.77
0.68
2.04
3.99
SFT
7.03
7.59
7.01
5.65
4.16
2.75

1 A0

4.07
5.54
6.45
6.62
5.60
4.35
3.15
2.14
1.35
1.02
1.70
3.57
5.40
6.76
7.55
7.41
6.15
4.68
3.36
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Example 1
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1.33
1.06
1.01
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Vessel Transit Analysis Results

Portland/Vancouver to Astoria
3 ft. Underkeel Clearance

Draft (ft, Percent of Time Available
Fresh No
Water
) Delay | opnrwait |3hrwait |4 hrwait |5hrwait |6 hrwait |12F
36 99.4% 99.8% 100.0% | 100.0% | 100.0% | 100.0% | 10
37 95.7% 97.6% 99.0% 99.9% 100.0% | 100.0% | 10
38 88.6% 92.3% 95.6% 98.3% 99.7% 100.0% | 10
39 73.2% 78.8% 83.7% 88.1% 91.7% 94.6% 10
40 43.4% 49.6% 55.0% 59.9% 64.4% 68.9% 8:




Vwhat's Next?
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Figure 1. 75% Exceedance; Water Years 1973-1999
Columbia River at The Dalles
Willamette River @ Portland Harbor
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