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Figure F-1. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1981.
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Figure F-2. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1982.
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Figure F-3. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1983.
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Figure F-4. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1984.
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Figure F-5. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1985.
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Figure F-6. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1986.

FC - \\fanghui\D_DRIVE\RETIdw\AnalysisModel_input\BC_SED_CON\gaqc_retldw_model_sed bc_inputfiles 4class.pro
Mon Jun 11 16:28:55 2007



12000 '

10000 —

8000—

6000 —

(cfs)

Flow Rate

4000

2000

Aug

Oct Nov Dec

1200 T

1000 —

800|—

600—

(mg/L)

Sediment Concentration

400 —

200

Suspended

Apr

May

Jun

Jul

Aug

Oct Nov Dec

120 T

80—

60—

40—

Class 1A/1B Content
(%)

20—

0 )

0B e\ om Y

Jan Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct Nov Dec

Figure F-7. Time series of flow rate, suspended sediment concentration,

and class 1A/1B content at upstream boundary: 1987.
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Figure F-8. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1988.
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Figure F-9. Time series of flow rate, suspended sediment concentration,
and class 1A/1B content at upstream boundary: 1989.
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Figure F-28. Time history of predicted reach-average bed elevation and surface-layer composition
during 30-year period: Reach 1.
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Figure F-29. Time history of predicted reach-average bed elevation and surface-layer composition
during 30-year period: Reach 2A.
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Figure F-30. Time history of predicted reach-average bed elevation and surface-layer composition
during 30-year period: Reach 2B.
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Figure F-31. Time history of predicted reach-average bed elevation and surface-layer composition
during 30-year period: Reach 3.
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Figure F-36. Bed-sour ce content in surface layer at end of 30-year period asa
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Spatial distribution of
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Figure F-50.
Spatial distribution of
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Spatial distribution of
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(0-10 cm) of the bed at
end of 6-year sensitivity
simulation: lower-bound
upstream sediment

composition.
April 2008

QEA

Quantitative Environmental Analysis, 11c
defdr

FC- \\Gis_station\D_DRIVE\Private\RETIdW\GIS_plot\layout_bed_elv_chg_070205-1.mxd




0.8

H] meters
0 100200

P

X

E ] meters
0 100200

EN ] meters
0 100 200

LOCATOR MAP

GEORGETOWN

SOUTH PARK

LEGEND
Original Bed Sediment (%)
0-25
25-50
50-75
75-100
—— Navigation channel
——— Shore line
— River mile
Roads

I:] Neighborhoods

Outside model domain

- Hard bottom

LOWER DUWAMISH
WATERWAY STUDY AREA
SEATTLE, WA

Figure F-52.
Spatial distribution of
predicted bed-source
content in surface-layer
(0-10 cm) of the bed at
end of 6-year sensitivity
simulation: upper-bound
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Spatial distribution of
predicted upstream-source
content in surface-layer
(0-10 cm) of the bed at
end of 6-year sensitivity
simulation: lower-bound
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Figure F-55.
Spatial distribution of
predicted upstream-source
content in surface-layer
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simulation: upper-bound
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Figure F-59. Temporal variation of bed elevation change and bed
composition at grid cell: (18, 349), RM 0.20, East Bench.
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Figure F-60. Temporal variation of bed elevation change and bed
composition at grid cell: (13, 349), RM 0.17, Navigation Channel.
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Figure F-61. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 330), RM 0.94, Navigation Channel.
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Figure F-62. Temporal variation of bed elevation change and bed

composition at grid cell: (14, 324), RM 1.2, Navigation
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Figure F-63. Temporal variation of bed elevation change and bed
composition at grid cell: (15, 319), RM 1.6, Navigation Channdl.
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Figure F-64. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 308), RM 2.1, Navigation Channdl.
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Figure F-65. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 301), RM 2.6, Navigation Channdl.
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Figure F-66. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 332), RM 0.86, Navigation Channel.
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Figure F-67. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 333), RM 0.82, Navigation Channel.
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Figure F-68. Temporal variation of bed elevation change and bed
composition at grid cell: (12, 311), RM 1.9, West Bench.
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Figure F-69. Temporal variation of bed elevation change and bed
composition at grid cell: (16, 305), RM 2.3, East Bench.
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Figure F-70. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 299), RM 2.7, Navigation Channdl.
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Figure F-71. Temporal variation of bed elevation change and bed
composition at grid cell: (15, 292), RM 3.1, Navigation Channel.
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Figure F-72. Temporal variation of bed elevation change and bed
composition at grid cell: (16, 286), RM 3.6, East Bench.
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Figure F-73. Temporal variation of bed elevation change and bed
composition at grid cell: (17, 286), RM 3.6, East Bench.
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Figure F-74. Temporal variation of bed elevation change and bed
composition at grid cell: (14, 283), RM 3.9, Navigation Channdl.
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Figure F-75. Predicted annual sedimentation ratein Reach 1: 1960 - 1989.
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Figure F-76. Predicted annual sedimentation ratein Reach 2: 1960 - 1989.
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Figure F-77. Predicted annual sedimentation ratein Reach 3: 1960 - 1989.
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Figure F-78. Correlation between annual sediment load and net
imentation rate.

1z -\\Li\d_drive\RETIdw\AnalysisModel_Outputs\sed_rate\Plot_annual_sedrate_reach.pro
Fri Jun 13 16:21:39 2008



Class 1A Sediment Mass Balance for 30-Year Period
Overall Trapping Efficiency = 10%

5200 Lateral Sediment Load 3,100 9,500
’

102,600 149,200

RM 4.0 -4.9 RM 2.2-4.0 RM 0.0 — 2.2

Sediment mass units = metric tons
Mass balance results rounded to nearest 100 MT

Figure F-79. Class 1A sediment mass balances for 30-year period. Trapping efficiency is percentage of incoming
sediment load that is deposited within a reach.



Class 1B Sediment Mass Balance for 30-Year Period
Overall Trapping Efficiency = 76%

1.700 Lateral Sediment Load 1,000 3,300
’
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RM 4.0 -4.9 RM 2.2-4.0 RM 0.0 — 2.2

Sediment mass units = metric tons
Mass balance results rounded to nearest 100 MT

Figure F-80. Class 1B sediment mass balances for 30-year period. Trapping efficiency is percentage of incoming
sediment load that is deposited within a reach.



Class 2 Sediment Mass Balance for 30-Year Period
Overall Trapping Efficiency = 95%

2200 Lateral Sediment Load 1,300 3,900
’

450,100

RM 4.0 -4.9 RM 2.2-4.0 RM 0.0 — 2.2

Sediment mass units = metric tons
Mass balance results rounded to nearest 100 MT

Figure F-81. Class 2 sediment mass balances for 30-year period. Trapping efficiency is percentage of incoming
sediment load that is deposited within a reach.



Class 3 Sediment Mass Balance for 30-Year Period
Overall Trapping Efficiency = 99.8%
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RM 4.0 -4.9 RM 2.2-4.0 RM 0.0 — 2.2

Sediment mass units = metric tons
Mass balance results rounded to nearest 100 MT

Figure F-82. Class 3 sediment mass balances for 30-year period. Trapping efficiency is percentage of incoming
sediment load that is deposited within a reach.
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Figure F-84. Comparison of predicted net sedimentation ratesfor base-case and
no-bed-load conditions during 6-year simulation period in the navigation channel.
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Figure F-85. Comparison of predicted net sedimentation ratesfor base-case and no-bed-load conditions

during 6-year simulation period in the east bench.
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Figure F-86. Comparison of predicted net sedimentation ratesfor base-case and no-bed-load conditions
during 6-year simulation period in the west bench.
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Figure F-88. Relationship between net bed elevation change over 30-year
period and maximum scour depth during 30-year period at 14 grid célls
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gure F-90. Temwral variation of bed elevation change and bed-source content at grid cell:
294), RM 3.0, West Bench.
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gure F-91. Temwral variation of bed elevation change and bed-source content at grid cell:
293), RM 3.0, West Bench.
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Figure F-92. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(14, 293), RM 3.0, Navigation Channel.
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gure F-93. Temwral variation of bed elevation change and bed-source content at grid cell:
292), RM 3.1, West Bench.
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Figure F-94. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(16, 289), RM 3.4, East Bench.
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Figure F-95. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(16, 288), RM 3.5, East Bench.
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Figure F-96. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(15, 287), RM 3.6, Navigation Channel.
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Figure F-97. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(16, 287), RM 3.6, East Bench.
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Figure F-98. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(14, 286), RM 3.6, Navigation Channel.
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Figure F-99. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(15, 286), RM 3.6, Navigation Channel.

fc - \\Fanghui\D_drive\RETIdw\Analysis\Model_output\annual_basis ero\plot_temporal_16celss 30yr_080916_rpt.pro
Tue Sep 16 13:19:43 2008



Bed Elevation Change
160 ' ' '
140

120
100
80
60
40
20

ge

(cm)

Bed Elevation Chan

20— —
_40 B 1 1 1 1 N
1960 1965 1970 1975 1980 1985 1990

Bed-Source Content in Surface-Layer Sediment
100 T T T T

D N O ©
o O O O

N W b
o O O

Bed-Source Content
(%)
a1
o
|||||||||||||||||||
Clo bbb bbby

[EEN
o O

1965 1970 1975 1980 1985 1990

=
©
D
o

Figure F-100. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(16, 286), RM 3.6, East Bench.
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Figure F-101. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(13, 285), RM 3.7, Navigation Channel.
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Figure F-102. Temporal variation of bed elevation change and bed-sour ce content at grid cell:
(15, 285), RM 3.7, East Bench.
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