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Design Process

Review and evaluate the
hydrographic regions

Determine the number of samples
per hydrographic region

Develop an optimum sampling
design to address the new RMP
objectives

Select the sampling locations



Review and Evaluate the
Hydrographic Regions

w Evaluating the existing segmentation
scheme

mw Soliciting the professional opinions

m Performing our own analyses



EXisting
Segments

Chipps Island

Pt. San Pablo

Golden Gate Bridge

San Mateo Bridge

(mbarton Bridge

10 0 10 20 Kilometers
e —
5 0 5 10 15 Miles

e e F—




Professional
Opinions

\; Geographical constrictions
. Water quality
Benthic community

N\

Zooplankton
Water density & circulation




Cluster Analysis
Results
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Water Quality data source: RMP and BPTCP (1989-1998)




Cluster Analysis Graphical Analysis

Results Results
% Fine sediment % Fine sediment
TOC TOC

Sediment Quality data source: RMP, BPTCP & DWR (1991-1998)



Expert Water Water Sediment
— Opinion Cluster — — Graphical 7  Graphical -

O Water Cluster (Wet season) O
N
Expert Water Water Sediment
Region Boundary Opinion Cluster Graphical Graphical Total
Number of possible hits 5 2 1 1 9
Chipps Island * 1 0 1 0 2
Benicia Bridge* 5 1 1 0 7 x
Carquinez Bridge* 0 1 0 0 1
Carquinez Straight (west end) 3 1 1 1 6 x
Pt. Pinole 1 0 0 0 1
Pt. San Pablo 2 1 1 1 5 x
Richmond Bridge* 0 0 0 0 0
Angel Island 1 1 0 0 2
Bay Bridge* 1 0 1 1 3
San Bruno Shoal 4 2 0 1 7 %
San Mateo Bridge* 1 0 0 0 1
Dumbarton Bridge 4 0 0 0 4 x
Sloughs 0 2 1 1 4 x




The New
Segmentation
Scheme has
Six Main
Hydrographic
Regions
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We determined the final number
of samples per region based on:

n Statistical power analyses for
key contaminants when
compared to specific guidelines

m Regional Board priorities

m» Funding



Key contaminants were compared
to specific guidelines

w» Water: compared dissolved copper
to the CA Toxics Rule — WQC

w Sediment. compared copper,
mercury and total PAHs to the Effects
Range Low guidelines - (Long et al. 1995)



Dissolved Copper

Dry Season % Power achieved with 2 to 10 samples

Hydrographic Region Mean Sthev. 2 3 4 5 6 7 8 9 10
Rivers® 1.81 0.12 100

Suisun Bay 206 0.20 64 99

San Pablo Bay 202 056 29 o0 81 92 97 99 100

Central Bay 1.50 0.46 53 96 100

South Bav 288 034 10 14 19 23 26 30 33 37 40
Lower South Bay 3.66 024 33 69 89 97 99

! Rivers region was compared to the fresh water criterion.

WQC : saltwater = 3.1, freshwater = 9 (ug/L)
Type | error rate (a) = 0.05. Dry Season: May-Oct.



Sediment samples compared to the
Type | error rate (a) = 0.05.

guidelines.

Dry Season % Power achieved with 2 to 10 samples
Hydrographic Region  Parameter Mean StDev 2 3 4 5 6 7 8 9 10
Rivers CuU 28.6 81 34 11 16 21 26 30 35 39 43 46
HG 0.18 013 015 6 7 8 9 9 10 10 11 12
TPAH 126 88 4022 100
Suisun Bay CU 37.0 196 34 6 ¢ 8 9 9 10 10 11 11
HG 0.19 012 0.15 8 9 11 12 14 15 16 17 19
TPAH 423 232 4022 99
San Pablo Bay CuU 45.1 225 34 9 12 15 17 20 22 25 27 29
HG 0.28 0.21 0.15 10 13 17 20 23 26 29 32 35
TPAH 6028 13642 4022 6 6 6 6 7 7 7 T 7
Central Bay CuU 39.2 173 34 8 9 11 12 13 15 16 17 18
HG 0.24 0.13 0.15 12 19 26 32 38 43 49 53 58
TPAH 2920 2186 4022 10 13 17 20 23 26 29 32 35
South Bay CuU 37.7 32 34 17 30 43 55 64 72 78 83 87
HG 0.30 0.05 0.15 39 80 96 99
TPAH 2180 585 4022 42 85 98 100
Lower South Bay CU 40.3 41 34 19 35 51 64 74 81 87 91 93
HG 0.34 0.06 0.15 53 96 100
TPAH 1962 412 4022 57 98 100
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Sampling Plan

w Annual sampling (during the dry season) measuring
@ priority pollutants & ancillary measures
¢ effects (toxicity)
# bivalve bioaccumulation
w Focused studies
® sources, pathways, loadings

® episodic toxicity in major tributaries
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