Figure ES-1. LDW Conceptual Site Model for Reach 1 (RM 0.0 - 2.0)
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Notes: 1. Approximate net depositional rates from Sediment Transport Analysis Report, Windward and QEA 2006. Figure last updated on January 11, 2006
2. Inserts are qualitative illustrations and are not to scale. ’




Figure ES-2. LDW Conceptual Site Model for Reach 2 (RM 2.0 - 3.0)

First Avenue Bridge

—

=
/

Intertidal West Bench Area
(<-4 ft MLLW)
East Bench Area

Lower Net Depositional
Deposition  Episodic Subtidal Bench
Erosion (-4 ft MLLW to Navigation Channel) Navigation Channel
(-20 ft MLLW) Subtidal Bench
(-4 ft MLLW to Navigation Channel)

o C T Intermediate
Ship-induced Mixing Net Depositional Saltwater Wedge

B Rl Higher Net Depositional SAME AS WEST BENCH AREA

Deposition  Episodic Higher Net Depositional

- T Sfosion Deposition  Episodic Soft Sediment
i Erosion
Nf:ODSQPOS}'“‘;” Ship-induced Mixing o T
.5 cmlyr T
Ship-induced Mixing Consolidated Sediment
Ship-induced Mixing

Net Deposition
(0.5 -2 cmlyr)

Net Deposition
(>2 cmlyr) Net Deposition
(>2 cml/yr)

Notes: 1. Approximate net depositional rates from Sediment Transport Analysis Report, Windward and QEA 2006.
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Figure ES-3. LDW Conceptual Site Model for Reach 3 (RM 3.0 - 5.0)
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Figure 1-1. Example of net depositional bed with episodic erosion during high-flow events.
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Figure 2-1. Comparison of flow rates for various discharge conditions in the Green River.
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Figure 2-2. Comparison of monthl&averageflow ratein Green River during 2004 to historical
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CO - C:\WINIdw\Analysis\Flow\USGS\plot_hydrograph_1961b.pro
Wed Oct 12 07:14:41 2005




1st Ave. Bridge Sand 16th Ave. Bridge

HHHU

100

[0}
o

(o2}
o

N
o

Sand Content
(%)

N
o

o
I

o
(BN
(V)
w
IN
al

100~ — — — — = L T~ * - T T T T L

(o]
o

N
o

N
o

Clay/Silt Content
%)
D
o
[T T T
—eo—|
—e—|
—e—
—e—
—e—|
—e—
—e—
A s s S,
—e—
—e—
—e—
—e—
—e—
—e—|
oo v v

o

© [T
N
N
w
D
(&3]

River Mile

Figure 2-3. Spatial distribution of clay/siit and sand content in surface layer of LDW sediments
In west bench area. Raw data are binned in 0.2 mile segments and presented as mean (solid circle)
and 2 standard errors about the mean (bar).

Grain size data represent historic sampling results between 1991 and 2005.
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Figure 2-4. Spatial distribution of clay/siit and sand content in surface layer of LDW sediments

In navigation channel. Raw data are binned in 0.2 mile segments and presented as mean (solid circle)
and 2 standard errors about the mean (bar).

Grain size data represent historic sampling results between 1991 and 2005.
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Figure 2-5. Spatial distribution of clay/silt and sand content in surface layer of LDW sediments
in east bench area. Raw data are binned in 0.2 mile segments and presented as mean (solid circle)
and 2 standard errors about the mean (bar).

Grain size data represent historic sampling results between 1991 and 2005.

FC - D:\WINIdwA\Data\GrainSizeDist\grainsizedistplot_051011_3plots_avg.pro
Mon Jan 16 13:53:49 2006

a1



1000 T T T TT1TIM0 [T T TTTTTI [TTTTT T T 1 [TITTT T 1T 1T 4
- A A A .
- ® Dy AA |
- O Dy, A _|
— AD% AAA o e _
n A o0 0 N
o)
100 — 00 —
— O pa—
o u A ]
E’E\ ~ A ° _
o2 F =
O
E o o
o ©
10_— O L —
— . —
- €20000000000000 —
- ©000000000000000000000000000000001S0000000000000000000000 —
- ° ® © 0 0000000000 —
1 [ L LLLLI [ PPl | | | | | | I [t
0.1 1 10 20 50 80 90 99 99.9

Cumulative Frequency

Figure 2-6. Cumulative frequency distribution of particle size measurements obtained during Sedflume study.
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Figure 2-7. Cumulative frequency distribution of wet density measurements obtained during Sedflume study.
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Figure 2-8. Correlation between particle diameter and wet density

measur ements obtained during Sedflume study.
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Figure 2-9. Spatial distribution of total organic carbon (TOC) content in surface layer of sediments
located in bench areas and navigation channel.
Values represent historic sampling between 1997 and 2005.
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Fi%ure 2-10. Cumulative frequency distribution of TOC content in surface layer of sediments located
in

ench areas and navigation channel.
Values represent historic sampling between 1997 and 2005.
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Figure2-11. Spatial distribution of TOC content in surface layer of geochronology cor es.
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Figure 2-13. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-1a.

Error bars on ?°Pb and *’Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive.
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Figure 2-14. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-2.

Error bars on ?°Pb and **Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.

Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. O Below Detection Limit
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cfo/dn - \\dalee\D_DRIVE\WINIdw\Documents\Reports\Phase_1_Report_Final0120_CO\plot_pb_cs_profiles_4panel\plot_pb_cs_profiles_4panel_sedtranstudy_20060125.pro
Fri Dec 01 08:40:16 2006




0||||||H—9—Q—'—H||| 0‘I'rF|=F!ﬁ=FH‘|‘I‘I‘I‘|‘I‘I‘I‘|‘I‘I‘I‘|‘I‘I‘I‘ 0|||P||||||||||||||| 0||||||||l_||||||||||
—o— —o— ° e
— —— . 0

20t —o— : 20t e - 20t . : 20t o :
—.— —— . )
—e— —e ° °
—— .- ¢ .

oF e ] o © . 20 o ] a0t . ]
—o— —— 'o‘ °
—— Q ) °
£ ; :
o . N
Sg —e— —— '.° '

= 60t —e— 1 60f —e— 1 60F @ 1 60t ° 1
(@] . . .
—e— o) e L

100¢ ] 100 . 100 ] 100 ]

IIII|IIII|IIII| III|III|III|III|III|III|III III|III|III|III|III III|III|III|III|III
0.0 0.5 1.0 15 0.0 0.1 0.2 0.3 04 05 06 0.7 0 2 4 6 8 10 0 20 40 60 80 100
20 Activity B7Cs Activity Total Organic Carbon Total Solids

(pCilg cw) (Cilg cw) ) )

Figure 2-15. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-3.
Error bars on ?°Pb and *'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. © Below Detection Limit
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Figure 2-16. Vertical profiles of “°Pb and *’Cs activity, total organic carbon and total solids for core Sg-4.

Error bars on ?°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.

Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. © Below Detection Limit
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Figure 2-17. Vertical profiles of “°Pb and **'Cs activity, total organic carbon and total solids for core Sg-5a.
Error bars on #°Ph and *'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. O Below Detection Limit
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Figure 2-18. Vertical profiles of °Pb and **¥'Cs activity, total organic carbon and total solids for core Sg-6.
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Error bars on ?°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.
Orange square symbols represent samples analyzed from archive.
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Figure 2-19. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-7.
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Error bars on ?°Pb and **’Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.
Orange square symbols represent samples analyzed from archive.
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Figure 2-20. Vertical profiles of “°Pb and **'Cs activity, total organic carbon and total solids for core Sg-8.
Error bars on #°Ph and *’Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. © Below Detection Limit
< Field Duplicate
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Figure 2-21. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-9.

Error bars on #°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.

Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. © Below Detection Limit
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cfo/dn - \\dalee\D_DRIVE\WINIdw\Documents\Reports\Phase_1_Report_Final0120_CO\plot_pb_cs_profiles_4panel\plot_pb_cs_profiles_4panel_sedtranstudy 20060125.pro
Fri Dec 01 08:40:16 2006




o

||||||||»—|§4—|||| O-I_F-‘?—blllllllllllllllllllll 0|||F||||||||||||||| 0|||||||||—|||||||||
—— —o— . e
Hoe- - » ®

00 e : 20f - : 20t o : 20+ . -
< . ' . .
-3 . '-. :

og 40F e 1 40+ o E 40Fr o - 40} ° 4
[ . . . '
= . : : .
@) N : . .
—o— —— ) °
s 4= . .

60} o : 60 o . 60F o . 60} o ;
. - . .

- . .

; . .
80'|||H—§—H|||||||||' SO-IIllll'ﬁ-&ﬂlllllllllllllllll- 80'|||E|||||||||||||||' 80'||||||||||‘Q||||||||'
0.0 0.5 1.0 15 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 2 4 6 8 10 0 20 40 60 80 100

21%h Activity ¥7Cs Activity Total Organic Carbon Total Solids

(pCi/g dw) (pCi/g dw) g(%) %

Figure 2-22. Vertical profiles of “°Pb and **'Cs activity, total organic carbon and total solids for core Sg-10.

Error bars on #°Pb and **’Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive.
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Figure 2-23. Vertical profiles of “°Pb and **'Cs activity, total organic carbon and total solids for core Sg-11b.

Error bars on #°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. O Below Detection Limit
< Field Duplicate
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Figure 2-24. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-11c.
Error bars on ?°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.

Cross-hatching represents approximate range of **’Cs peak.
Orange square symbols represent samples analyzed from archive. O Below Detection Limit
< Field Duplicate
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Figure 2-25. Vertical profiles of *°Pb and “*’Cs activity, total organic carbon and total solids for core Sg-12.
Error bars on #°Pb and **'Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. O Below Detection Limit
< Field Duplicate
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Figure 2-26. Vertical profiles of “°Pb and **’Cs activity, total organic carbon and total solids for core Sg-13.
Error bars on ?°Pb and *’Cs panels represent 95% confidence intervals around the best estimate as reported by the laboratory.
Cross-hatching represents approximate range of **’Cs peak.

Orange square symbols represent samples analyzed from archive. © Below Detection Limit
< Field Duplicate

Archive Samples
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Figure 3-3. Erosion rate data (symbols) and correspondi_r(njg log-linear regression results (dashed lines) for
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Figure 3-4. Erosion rate data (symbols) and corresponding log-linear regression results (dashed lines) for
individual coresin each core group for 5-10 cm layer. Solid line represents average log-linear regression line

for the group.
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Figure 3-12a. Predicted circulation pattern and salinity distribution in LDW during ebb tide period
of average flow (1,340 cfs), spring tide.
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Figure 3-12b. Predicted circulation pattern and salinity distribution in LDW during flood tide period
of average flow (1,340 cfs), spring tide.
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Figure 3-22. Cross-sectional profiles of LDW bathymetry at locations evaluated in ship-induced scour
analysis. Navigation channel'is denoted by shaded area.
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Figure 3-26. Cumulative frequency distributions of predicted average (solid circle) and maximum (open circle)

scour depths associated with ship scour within the west bench area.
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Figure 3-27. Cumulative frequency distributions of predicted average (solid circle) and maximum (open circle)
scour depths associated with ship scour within the navigation channel.
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Figure 3-28. Cumulative frequency distributions of predicted average (solid circle) and maximum (open circle)

scour depths associated with ship scour within the east bench area.
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Figure 3-29. Cumulative frequency distributions of predicted average scour depthswithin the west bench
areafor ship speedsof 2.5 and 5 knots.
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Figure 3-31. Cumulative frequency distributions of predicted average scour depthswithin the east bench
areafor ship speedsof 2.5 and 5 knots.
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Figure 3-32. Cumulative frequency distributions of predicted average scour depthswithin the west bench
area for the ship power sensitivity analysis.
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Figure 3-33. Cumulative frequency distributions of predicted average scour depthswithin the navigation
channel for the ship power sensitivity analysis.
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Figure 3-34. Cumulative frequency distributions of predicted average scour depthswithin the east bench
area for the ship power sensitivity analysis.

cfo - EAWINIdw\Anaysis\Model\Propwash_outputs\compare_propwash_outputs 20061201.pro
Fri Jan 05 08:18:11 2007



Qpier 17

Island Tug & Barge dock/Terminal 7B&C‘

'Lehigh (Tilbury) Cement Co., Harbor Island

General Construction Yard 1.

Glacier NwiSeattte vard @

00 D
ox aAshgrove Cement

02

03

Qs

ey
T-105, all faces (Birmingham Steel Corpgrationy

057
06—
ol

KELLOGG

N ISLAND
0¥
LaFarge Cementc
/

’;Q/ A

32
Alaska Matine Lines, Inc.

43

0Harhor Island Marina

Slip 1

aLehigh (Tilbury) Cement Co./Cadman, Inc.

Duwamish Shlpyard‘

w77 °General Censtruction Co. Yard 2
15 .
Slip 2
[t ”Glacier NW
41
18
49 .
Slip 3

Tugboat routes
Light use: 6-7x/year
Moderate use: 1-3x/month
Heavy use: 2-5x/week
Navigation channel

River Mile

¢

Alaskayugines, Inc.“
/
i

°Seatac Marine (Northland) Services

Q
2
'I// /|
v o5
v °Seattle Iron & Metals Corp.
Boyer Alaska Barge Lines, IC}‘/O Sli p 4
.
&
K4
Hurlen Construction ’Nonhland Servicesyinc.
o .
7
5
//
&
/
o
i
S o
o 3
o
ra?/
‘4:'/
o -
29
31T
38
20
/
ao—
A=

Slip 6

°General Cons Boeing Yard 3 stora%es("&—lzt}

LOWER DUWAMISH WATERWAY STUDY AREA
SEATTLE, WA
Figure 3-35. Frequency of tugboat movement

within the LDW.

0 0125 025 05

. N
M, Mile's
0 0125025 05

[ S <ilometers

é ‘ EliLLC

¢ irg

Prepared by STS 05/06; ap 1818
; ; .

/

W:\Projects\00-08-06_Duwamish_RI\data\gis\Tug boats



Figure 4-1. LDW Conceptual Site Model for Reach 1 (RM 0.0 - 2.0)
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Notes: 1. Approximate net depositional rates from Sediment Transport Analysis Report, Windward and QEA 2006. Figure last updated on January 11, 2006
2. Inserts are qualitative illustrations and are not to scale. ’




Figure 4-2. LDW Conceptual Site Model for Reach 2 (RM 2.0 - 3.0)
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Figure 4-3. LDW Conceptual Site Model for Reach 3 (RM 3.0 - 5.0)
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West Bench Area

Subtidal Bench
(-4 ft MLLW to Navigation Channel)

Intermediate
Net Depositional

Deposition Episodic Higher Net Depositional

Sl Deposition Episodic

T Erosion
Ship-induced Mixing (= T
Ship-induced Mixing

Net Deposition
(0.5 - 2 cml/yr)
Net Deposition
(>2 cmlyr)

2. Inserts are qualitative illustrations and are not to scale.

Navigation Channel
(-15 ft MLLW)

Saltwater Wedge

Higher Net Depositional
Soft Sediment Deposition Episodic
Erosion

Consolidated Sediment T

-

Higher Net Depositional Ship-induced Mixing

Deposition Episodic
Erosion

T

Ship-induced Mixing

Net Deposition
(>2 cmlyr)

Net Deposition
(>2 cmlyr)

East Bench Area

Subtidal Bench
(-4 ft MLLW to Navigation Channel)

Intermediate Net Depositional

Deposition Episodic
Erosion

¢ |

Ship-induced Mixing

Net Deposition
(0.5 - 2 cmlyr)

Intertidal
(<-4 ft MLLW)

Lower Net Depositional

Deposition Episodic
Erosion

o |

Ship-induced Mixing

Net Deposition
(<0.5 cml/yr)

Figure last updated on January 11, 2006



	Figure ES-1.pdf
	Page 1

	Figure ES-2.pdf
	Page 1

	Figure ES-3.pdf
	Page 1

	Figure 4-1.pdf
	Page 1

	Figure 4-2.pdf
	Page 1

	Figure 4-3.pdf
	Page 1




