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Conversion to HSPF

- Renumbered delineated catchments and reaches
from six digit codes to three digit codes.

- Renumbered upland Hydrologic Response Units
(HRUS).

- Implemented hydrology parameters from the
calibrated LSPC models.

- Transferred key components of the hydrology

simulation.
- Extended HSPF through Water Year 2016.




Hydrology Model Updates
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Reach Hydraulics

- Extracting information from calibrated HEC-RAS
and SWMM models

- Representing large infiltration basins explicitly

- Using USGS and King County Gage rating
tables

- Implementing the standard BASINS approach
paired with regional hydraulic geometry
relationships




Changes to Flow Calibration

Changes caused by switching from LSPC to HSPF.
- Larges changes for Green River near Auburn

Changes caused by model revisions for Auburn.
- Most notable changes at Mill Creek stations




Sediment Calibration

Upstream boundary: Howard Hanson Dam.
- Tacoma Public Utilities withdrawals data

- USGS Gage data

- derived from a regression to estimate TSS
concentration from observed daily flow

Outflow from Lake Youngs enters upper
Little Soos Creek
-TSS =1 mg/L

Compare instream simulated and observed sediment concentrations

and loads and refine sediment parameters as needed to achieve an
acceptable fit.

Updated upland sediment simulation so that
sediment yields for each land use match
expectations to local and regional data.

Table 3-1. Referance Upiard Bediment Losding Rates

Leading Rabws [lanaioiyr]

Baseflow sediment loading.:
- Upper Green:3 mg/L
- Spos: 2 mgiL
- Lower Green: 5 mg/L
» Duwamish: 5 mgfL

- Set initial shear stress scour and deposition
thresholds based on an analysis of tau distributions
individually for each reach.

- Examine long term simulation of deposition and
scour in each reach and tune until the behavior
matches physically realistic expectation. (bed depth)
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Upstream boundary: Howard Hanson Dam.
- Tacoma Public Utilities withdrawals data

- USGS Gage data

- derived from a regression to estimate TSS
concentration from observed daily flow

Outflow from Lake Youngs enters upper
Little Soos Creek
-TSS =1 mg/L




Updated upland sediment simulation so that
sediment yields for each land use match
expectations to local and regional data.

Table 3-1. Reference Upland Sediment Loading Rates Mean Annual Upland Sediment Loading Rates - Upper Green HSPF Model
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Table 3-1. Reference Upland Sediment Loading Rates

Loading Rates (tons/ac/yr)

Land Use
Minimum Mean Maximum
Agriculture 0.02 0.07 0.15
Commercial and industnal 0.36 0.36 0.36
Forest 0.00 0.03 0.15
High Density Residential 0.03 013 0.19
Low Density Residential 0.00 0.08 017
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- Set Initial shear stress scour and deposition
thresholds based on an analysis of tau distributions
iIndividually for each reach.

- Examine long term simulation of deposition and
scour in each reach and tune until the behavior
matches physically realistic expectation. (bed depth)

Change in Reach Bed Depth (ft)

Minimum Mean Maximum

Upper Green -0.10 -0.01 0.02

Soos -0.40 -0.03 0.05

Lower Green 047 003 0.19

Duwamish 034 002 0.00




Compare instream simulated and observed sediment concentrations
and loads and refine sediment parameters as needed to achieve an
acceptable fit.




Before

Baseflow sediment loading:
- Upper Green:3 mg/L
- Soos: 2 mg/L
- Lower Green: 5 mg/L
- Duwamish: 5 mg/L

Soos R3321997-2006

Soos R33219897-2006

Flow, cfs

+ Simulated AObserved

* Simulated AObserved




e e e e e
ID(s) Count Perfomance
|UpperGreen| 9871 | 246 | 1/20/1997 | 9/11/2017 | Very Good _
|UpperGreen| 12307 | 130 | 1/14/2004 | 12/9/2015| Good
|UpperGreen| 3196 | 73 |1/14/2004 [ 12/9/2015| Good |
|UpperGreen| 12300 | 131 | 1/14/2004 | 12/9/2015
|[UpperGreen| 12299,12312 | 98 | 1/14/2004 | 12/9/2015 | Very Good
| Seos | 12313 | 93 | 1/14/2004|12/9/2015| Good 0




Suspended Sediment < 20% 20 - 30% 30 - 45%
Model Reach| HSPF Model | MOMitoring Site | TSSSample | o note | Endpate | CAIPTUON
1D(s) Count Perfomance

106 Upper Green 9871 246 1/20/1997 | 9/11/2017 | Very Good
118 Upper Green 12307 130 1/14/2004 | 12/9/2015 Good
129 Upper Green 3156 73 1/14/2004 | 12/9/2015 Good
240 Upper Green 12300 131 1/14/2004 | 12/9/2015 | Very Good
253 Upper Green| 12299,12312 98 1/14/2004 | 12/9/2015 | Very Good
303 Soos 12313 93 1/14/2004 | 12/9/2015 Good
332 So00s 3399 125 1/14/2004 | 12/9/2015 | Very Good
358 Soos 12306 128 1/14/2004 | 11/12/2015| Very Good
153 Lower Green |12301, 9865, 12297 374 1/12/1997 | 9/11/2017 Fair
405 Lower Green 12304 97 1/14/2004 | 12/9/2015 Good
550 Duwamish 12298 130 1/14/2004 | 12/9/2015 | Very Good
604 Duwamish 12296 58 1/14/2004 | 12/3/2008 Good
711 Duwamish 12314 58 1/14/2004 | 12/3/2008 Fair




Model Reach| HSPF Model | MMitoring Site | TSSSample | o o | Endpate | CAIPMatON
1D(s) Count Perfomance

| 20 [UpperGreen| 12300 | 131 | 1/14/2004]12/9/2015| VeryGood
| 23 [UpperGreen| 1229512312 | 98 [ 1/14/2004]12/9/2015| VeryGood B8N Very Good: 5
303 | seos | 12313 | 93 |1/14/2004]|12/9/015| Good
32 | soos | 339 | 125 | 1/14/2004]12/9/2015 | VeryGood_

| 38 | soos | 12306 | 128 | 1/14/2004 [11/12/2015] VeryGood
| 153 | lowerGreen|12301,9865,12297| 374 | 1/12/1957|9/11/2017|  Fair |
409  |lowerGreen| 12304 | 97 | 1/14/2004|12/9/2015| Good
| 550 | Duwamish | 12298 | 130 | 1/14/2004| 12/9/2015| Very Good |
| 604 | Duwamish | 12296 | 58 | 1/14/2004]12/3/2008| Good

___711 | Duwamish | 12314 | 58 | 1/14/2004 | 12/3/2008 | _ Fair __




Reach 344

Measure
Count
Concentration Average Error
Concentration Median Emor
Load Average Error
Load Median Error

Covington Ck (R344) Covington Ck (R344) 1997-2006
Simulated 4 Observed |

100

1000

10

1

TSS, mg/L
TSS Load, tons/day

Flow, cfs

| «  Simulated & Observed == Power (Simulatad) ss=Doyar (Observed)

- Minimized the KSAND and M for the R344 and the upstream reach.
- WIll try reducing the sediment supply from both sediment bed and upland.
- TAUCD and TAUCS could be adjusted




Reach 710

"~ Measure | Validation 1997-2006 | Calibration 2007-2017

Count 34 217
Concentration Average Error -3.81% -59.35%
Concentration Median Error 10.84% -18.40%
Load Average Error -28.16% -46.43%
Load Median Error 0.45% -3.18%

Longfellow Creek (R710) Longfellow Creek (R710) 2007-2017

Simulated & Observed + Simulated 4 Observed
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A
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« Maximized the KSAND, EXPSND and M to increase the TSS.

- WIll try increasing the sediment supply from upland.
- Also need to increase the sediment supply from impervious land.




