Watershed Modeling ofi Copper
Loads to San Francisco Bay.




Watershed Model Objectives




Critical Elements of Project Approach




HSPFE: Hydrelogic Simulation
Program - FORTRAN
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Watershed Boundaries




Reservoirs and
Drainage Areas
Not Included In
Watershed Model
(similar to past
studies)




Meteorological Data Needed for
Modeling
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Isohyetal Pattern

Precipitation

Gages and
Thiessen Analysis




Avalilable Daily Evaporation Stations
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California Irrigation
Management
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Land Use




Land Use Categories Modeled




Model Land
Use
Distribution
(based on

1992 NLLCD)




Land Use Categories in the Model
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Basis for Model Parameterization




BPWD
Roadway

Street
Sweeping
Removed

Copper Fluxes in the Watershed Model

Wet (in precipitation); Dry (constant flux)

BPWD: Wet/Dry

Non-BPWD
Release to
Developed

Impervious

v lv v l v v v

Developed Shrubland/
Pervious

Non-BPWD
Release to
Agriculture

Agriculture Grassland Woodland Forest

SNV

Non-BPWD s Copper Releases

Arch. & Industrial Runoff = (Not Dependent on Rain)
(Rain-Dependent) pseudo “point-source”
(calculated from impervious
runoff and concentration)

Bay Model




Model Operation/Application




USGS Flow
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Flow Duration Model-Data Comparisons

Colma Creek San Francisquito Creek

Napa River near Napa Alameda Creek




Model-Data Comparisons for Flow VVolumes

Napa River

Sonoma Creek
Guadalupe River

Corte Madera Creek
San Francisquito Creek
Colma Creek

San Lorenzo Creek
Alameda Creek

Mean
Rainfall
(inches)

35.0
27.5
21.5
43.2
27.7
18.4
25.4
21.0

Mean
Simulated
Flow
(inches)

13.2
17.2
9.2
15.0
8.8
10.3
7.1
5.4

Mean
Obsened
Flow
(inches)

12.7
17.1
8.7
14.3
8.2
9.6
6.8
5.9

Residual
(inches)

0.5
0.1
0.5
0.7
0.5
0.7
0.3
-0.5

Percent
Error

4.2%
0.7%
6.0%
5.0%
6.4%
6.9%
4.5%
-9.0%

Period of
Record

86-04
02-04
86-02
86-93
86-04
86-94
88-04
81-05




Total Suspended Solids & Copper Calibrations for
Castro Valley Creek

Slope=.99; R? =,




Model Scenarios - Concept




Model Scenarios




Watershed Model Loads to San Francisco Bay
Best Estimate (Mid-Brakes) Scenario

Mid Brakes Mid Brakes - No BP

Load to Bay Load to Bay

Contra Costa Central 4,669
Contra Costa West 1,941
Coyote Creek 3,074
East Bay Central 5,849
East Bay North 1,781
East Bay South 849
Marin North 910
Marin South 1,345
Napa 9,174
North Napa 0
North Sonoma 0
Peninsula Central 2,682
Petaluma 4,742
Santa Clara Valley Central 2,645
Santa Clara Valley West 4,392
Solano West 1,694
Sonoma 4,796
Upper Alameda 3,480
Upper Colma 521
Upper Corte Madera 594
Upper San Francisquito 646
San Lorenzo Creek 678

Totals 56,465




Summary of Mean Annual Copper
Loads to Bay

Copper Loads to SF Bay
Scenarios

36,360 55,907
43,632 56,465
50,914 56,769




Contribution of Loads to San Francisco Bay
for Best Estimate Scenario




Mean Annual Copper Fluxes in the Watershed Model
(1000 kgly)

BPWD: Wet/Dry Wet (in precipitation); Dry (constant flux)
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Arch. & Industrial Runoff = STREAMS = (Not Dependent on Rain)
(Rain-Dependent) Pseudo “point-source”
(calculated from impervious
runoff and concentration)

Bay Model




Comparisens with Other Load Estimates
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Summary




Questions/Discussion




