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What is a What is a 
foot of foot of 
draft draft draft draft 
worth?worth? One foot vessel draft = 2,000 

tons of cargo  valued at tons of cargo, valued at 
$180,000
Investment in Columbia 
River Deepening was $66 
million per foot

d lNOAA Study Estimates value 
of river level reporting 
system at $6 4 million/yearsystem at $6.4 million/year





Regardless of how good the water year is, we Regardless of how good the water year is, we 
always seem to be in an alarm mode every 
summer.  There is never enough water. 

When do we get back to normal?g
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Number of Low-Flow Days, 1902-2008

Source: Jay et al, 2010



Number of Days, MWL <0.5m on CRD 1902-2008
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Source: Jay et al, 2010



Ch  i  tid  t V  
Water levels are lower 
for any given flow

LLW  h  d d 

Changes in tides at Vancouver, 
1902-2008 for Six Different Flow Levels

HHWLLW water has dropped 
more than HHW
Tidal range has 
increased

HHW

LLW

MWL

2000m3s-1 2500m3s-1

Lower values of LLW in 
fall are a threat to 
navigation

2000m s 2500m s

Down by 0.3-0.5m
Lower high of HHW in 
the spring inundate less 
SWHA

5000m3s-1 7500m3s-1

SWHA
Down by 1-1.5m
But effect of tides is smaller 
than that of reduced river 
flowflow

10,000m3s-1 12,500m3s-1

Source: Jay et al, 2010



Delaware  (DiLorenzo et al, 1993Delaware  (DiLorenzo et al, 1993
Tide amplification, phase shift 

Elbe, Ems, Weser (Jensen et al, 2003), , (J , )
Tidal range, lower tides, sediment management

Thames (Amin, 1983)( , )
Tidal range

Sheldt, Humber, Loire (www.TIDE-project.eu, ( p j
2010)

Tidal range, sediment management
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Drop of .8 meters in 50 

Source: HPA, 2006; BAW 2009

p
years



Source: HPA, 2006



Source: HPA, 2006



Factors that would Factors that would Factors that would 
increase low water events

Factors that would 
decrease low water events

Decrease in the 
roughness of the 
h l

Increase in ocean tidal 
amplitude

channel
Channelization/ deeper 
channel

Flow Regulation
Sea Level Rise

Bed degradation
Decreases in river flow
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The mean sea level trend is -0.31 millimeters/year with a 95% 
confidence interval of +/ 0 40 mm/yr based on monthly mean sea
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confidence interval of +/- 0.40 mm/yr based on monthly mean sea 
level data from 1925 to 2006 which is equivalent to a change of 
-.10 feet in 100 years



CR tides, from the ocean to Bonneville dam

Km-30
Km 87Km-87

Km-135

Km 190
Labor day 
Weekend

Km-234

Km-190

Plot by Tobias Kukulka



Skamokawa
Km-55

1974 Inundation
Blue = floodplain SWHABlue = floodplain SWHA
Yellow = dry area

Ob d flObserved flow,
with dikes

Beaver
RM-53

Tobias KukulkaSource: Kukulka, 2003



Coast Range @ Westport RM 46
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COLUMBIA RIVER @ RM 46
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Source: ACOE, 2001



COLUMBIA RIVER at RM 53
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COLUMBIA RIVER @ RM 91@

0

-10

C
R

D

END OF
DIKE
FIELDS

Old
Disposal

Old
Disposal

-30

-20

A
TI

O
N

 IN
 F

EE
T 

S=0.057S = 0.16

50

-40

B
ED

 E
LE

VA 2000

1990

1982

-60

-50

0 500 1000 1500 2000 2500 3000

DISTANCE FROM OREGON SHORE in FEET



What can we conclude?What can we conclude?

Tide change is real & problematic for Deep Tide change is real & problematic for Deep 
Draft ports on the Columbia RiverDraft ports on the Columbia RiverDraft ports on the Columbia RiverDraft ports on the Columbia River
Appears to be common to river ports, though Appears to be common to river ports, though 
geography and specific impacts varygeography and specific impacts varygeography and specific impacts varygeography and specific impacts vary
Lowest tides associated with flow regulation, Lowest tides associated with flow regulation, 
tide shift linked to mantide shift linked to man made changes tomade changes totide shift linked to mantide shift linked to man--made changes to made changes to 
channelchannel





Source: HPA,  2009



Lavros heading out RM 12



Advancing bathymetric 
surveyssurveys
Increasing the 
frequency of surveys
Advancing the timing of Advancing the timing of 
dredging, obstruction 
removal & other berth 
maintenance

Disseminating the 

Advancing the timing of 
dredging, obstruction 
removal & other berth Disseminating the 

information for use within 
the maritime industry and 
other stakeholders in a 
i l  

maintenance
Coordinating to assure 
the availability of 
d d  bilitimely manner dredge capability

11/2/2010
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