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Summary	7 
	8 
Conceptual	site	models	for	PCBs	developed	for	several	priority	margin	units	in	the	Bay	9 
identified	shiner	surfperch	as	a	crucial	indicator	of	impairment	in	these	areas,	due	to	their	10 
explicit	inclusion	as	an	indicator	species	in	the	TMDL,	their	importance	as	a	sport	fish	11 
species,	their	tendency	to	accumulate	high	concentrations,	their	site	fidelity,	and	other	12 
factors.		The	conceptual	site	models	recommend	periodic	monitoring	of	shiner	surfperch	to	13 
track	trends	in	the	PMUs,	and	as	the	ultimate	indicator	of	progress	in	reduction	of	14 
impairment.		A	coordinated	sampling	of	PCBs	in	shiner	surfperch	in	four	PMUs	was	15 
conducted	as	an	add-on	to	the	2019	Status	and	Trends	sport	fish	sampling.		Sampling	for	16 
shiner	was	attempted	but	unsuccessful	in	two	PMU	areas:	Emeryville	Crescent	and	17 
Steinberger	Slough.		Shiner	were	successfully	collected	and	analyzed	from	San	Leandro	Bay	18 
and	Richmond	Harbor.		The	mean	concentration	in	San	Leandro	Bay	in	2019	was	the	19 
highest	observed	at	any	of	the	S&T	or	PMU	stations.		Sampling	at	three	stations	in	20 
Richmond	Harbor	documented	significant	spatial	variation	with	in	this	PMU,	and	high	21 
concentrations	at	two	locations	farther	away	from	the	open	Bay.		Repeat	sampling	of	the	22 
San	Leandro	Bay	and	Richmond	Harbor	stations	is	needed	to	track	long-term	trends	in	23 
support	of	management.		Coordination	with	S&T	sampling	will	yield	significant	savings	in	24 
data	management	and	reporting.		In	addition,	a	dataset	for	shiner	surfperch	will	be	25 
obtained	that	is	directly	comparable	across	the	PMUs	and	the	five	locations	that	are	26 
sampled	in	S&T.				27 
	28 
Proposed	Funding		29 
	30 
1)	$20,000		31 

	32 
	33 

Proposed	Deliverables	and	Timeline	34 
	35 
Deliverable	 Due	Date		
Draft	section	in	report	on	RMP	S&T	Sport	Fish	Sampling	 Dec	2025	
Final	section	in	report	on	RMP	S&T	Sport	Fish	Sampling	 Feb	2026	
	36 
	37 
	38 
	39 
	40 
	41 



Introduction	and	Background		 	1 
	2 

Given	the	large	expenditures	of	funding	and	effort	that	will	be	needed	to	implement	3 
management	actions	to	reduce	PCB	loads	from	urban	stormwater,	a	thorough	and	4 
thoughtful	planning	effort	for	science	support	is	warranted.		Therefore,	the	RMP	has	a	PCB	5 
Strategy	that	outlines	a	multi-year	effort	to	implement	the	recommendations	of	the	PCB	6 
Synthesis	Report	(Davis	et	al.	2014)	pertaining	to:		7 

1. identifying	margin	units	that	are	high	priorities	for	management	and	monitoring	8 
(priority	margin	units,	or	“PMUs”),		9 

2. development	of	conceptual	models	and	mass	budgets	for	margin	units	downstream	10 
of	watersheds	where	management	actions	will	occur,	and		11 

3. monitoring	in	these	units	as	a	performance	measure.			12 
	13 
	 The	first	step	(Gilbreath	et	al.	2015)	consisted	of	a	preliminary	assessment	of	14 
margin	units	downstream	of	six	pilot	watersheds	that	have	been	prioritized	for	15 
management	actions.		The	second	phase	of	the	PMU	workplan	consisted	of	developing	16 
conceptual	site	models	for	four	PMUs:	Emeryville	Crescent,	San	Leandro	Bay,	Steinberger	17 
Slough/Redwood	Creek,	and	Richmond	Harbor.		Conceptual	model	reports	have	been	18 
completed	for	Emeryville	Crescent,	San	Leandro	Bay,	and	Steinberger	Slough/Redwood	19 
Creek	(Davis	et	al.	2017,	Yee	et	al.	2019,	2021).		A	conceptual	model	for	Richmond	Harbor	20 
has	not	yet	been	developed.			21 
	22 

The	conceptual	model	reports	included	recommendations	for	efficient	long-term	23 
monitoring	of	trends	in	the	PMUs	and	their	response	to	reductions	in	loads	from	the	24 
watersheds.		The	conceptual	site	models	identified	shiner	surfperch	as	a	crucial	indicator	of	25 
impairment	in	these	areas,	due	to	their	explicit	inclusion	as	an	indicator	species	in	the	26 
TMDL,	their	importance	as	a	sport	fish	species,	their	tendency	to	accumulate	high	27 
concentrations,	their	site	fidelity,	and	other	factors.		The	conceptual	site	models	28 
recommended	periodic	monitoring	of	shiner	surfperch	to	track	trends	in	the	PMUs,	and	as	29 
the	ultimate	indicator	of	progress	in	reduction	of	impairment.			30 

	31 
A	coordinated	sampling	of	PCBs	in	shiner	surfperch	in	four	PMUs	was	conducted	as	32 

an	add-on	to	the	2019	Status	and	Trends	sport	fish	sampling.		Sampling	for	shiner	was	33 
attempted	but	unsuccessful	in	two	PMU	areas:	Emeryville	Crescent	and	Steinberger	Slough.		34 
Shiner	were	successfully	collected	and	analyzed	from	San	Leandro	Bay	and	Richmond	35 
Harbor.		The	mean	concentration	in	San	Leandro	Bay	in	2019	was	the	highest	observed	at	36 
any	of	the	S&T	or	PMU	stations	(Figure	1).		Sampling	at	three	stations	in	Richmond	Harbor	37 
documented	significant	spatial	variation	with	in	this	PMU,	and	high	concentrations	at	two	38 
locations	farther	away	from	the	open	Bay	(Figure	2).			39 

	40 
	 This	proposal	outlines	a	project	that	would	provide	sampling	of	PCBs	in	shiner	41 
surfperch	in	two	of	the	PMUs,	at	two	of	the	stations	sampled	in	2019.		This	can	be	done	in	a	42 
cost-effective	manner	in	2024	by	piggybacking	on	to	the	2024	S&T	sport	fish	sampling	43 
(Figure	3).		This	coordination	will	yield	significant	savings	in	data	management	and	44 
reporting,	because	these	results	can	be	easily	added	to	the	S&T	activities	with	negligible	45 
additional	cost.		In	addition,	a	dataset	for	the	same	species	(shiner	surfperch)	will	be	46 



obtained	that	is	directly	comparable	across	the	PMUs	and	the	five	locations	that	are	1 
sampled	in	S&T.		The	vision	is	to	continue	this	approach	in	future	rounds	of	S&T	sport	fish	2 
sampling,	providing	data	on	PCBs	in	the	San	Leandro	Bay	and	Richmond	Harbor	PMUs	on	a	3 
five-year	cycle.		This	sampling	design	would	provide	a	key	element	needed	to	track	long-4 
term	trends	in	recovery	of	the	PMUs.				5 
		6 
	7 
	 	8 



	 Study	Objective	and	Applicable	RMP	Management	Questions		1 
	2 
	 The	objective	of	this	study	is	to	establish	baselines	for	long-term	monitoring	of	PCB	3 
concentrations	in	shiner	surfperch	in	two	PMUs.	4 
	5 
	 PCB	Strategy	Questions	Addressed	6 
	7 

1. What	are	the	rates	of	recovery	of	the	Bay,	its	segments,	and	in-Bay	contaminated	8 
sites	from	PCB	contamination?	9 

a. What	would	be	the	impact	of	focused	management	of	PMU	watersheds?	10 

	11 
	 RMP	Management	Questions	Addressed	12 
	13 

4.	 Have	the	concentrations,	masses,	and	associated	impacts	of	contaminants	in	14 
the	Estuary	increased	or	decreased?		15 
B.	 What	are	the	effects	of	management	actions	on	the	potential	for	16 

adverse	impacts	on	humans	and	aquatic	life	due	to	Bay	17 
contamination?	18 

	19 
Study	Approach	20 
	21 

The	proposed	sampling	would	be	added	to	the	RMP	S&T	sport	fish	sampling	in	22 
2024.		Sampling	shiner	surfperch	at	five	locations	is	a	critical	component	of	the	S&T	23 
sampling,	with	collections	made	at	the	San	Pablo	Bay,	Berkeley,	San	Francisco	Waterfront,	24 
Oakland,	and	South	Bay	locations	shown	on	Figure	3.		The	proposed	sampling	would	add	25 
two	more	sites	as	indicated	in	Figure	4.		These	PMU	sites	could	be	included	in	the	Sampling	26 
and	Analysis	Plan,	data	management,	and	the	technical	report	on	the	S&T	sampling,	with	27 
the	negligible	additional	cost	covered	by	the	S&T	budget.			28 

	29 
In	Richmond	Harbor,	one	of	the	three	stations	previously	sampled	will	be	sampled	30 

in	this	round	to	minimize	costs.		The	"Back	Channel"	station	will	be	retained.		The	Lauritzen	31 
Channel	station	also	had	high	concentrations,	but	is	harder	to	sample	due	to	debris	and	the	32 
Lauritzen	Channel	has	a	no	consumption	advisory	in	place	due	to	DDT	contamination.	The	33 
Main	Channel	station	had	significantly	lower	concentrations	than	the	other	two	stations.		34 
	35 

Three	composites	(20	fish	per	composite	–	the	standard	approach	used	in	S&T)	will	36 
be	collected	and	analyzed	from	each	PMU	site	by	Moss	Landing	Marine	Lab	(MLML).		MLML	37 
would	also	measure	weight	and	length	of	the	fish.		PCBs	would	be	analyzed	as	209	38 
congeners	by	SGS	AXYS.		Moisture	and	lipid	will	also	be	determined.				39 
	40 
	Tasks	and	Budget	41 
	42 
Task	1:	Study	planning,	include	PMU	shiner	in	S&T	Sampling	and	Analysis	Plan		43 
Task	2:	Collect	and	process	samples,	include	PMU	shiner	in	S&T	cruise	report		44 
Task	3:	PCB	analysis	45 



Task	4:	Data	management	and	QA,	include	PMU	shiner	surfperch	in	S&T	dataset	and	QA	1 
report	2 

Task	5:	Include	PMU	shiner	surfperch	in	S&T	technical	report			3 
	4 
Budget:	$20K		5 
	6 
Budget	breakdown	7 
	8 
# of Sites 2 
# of Fish Composites per Site 3 
# of Samples to Collect 6 
Collection Cost per Sample  $    2,000  
Sample collection cost  $   12,000  
Dissection and Comp per Sample  $       110  
Total Dissection and Comp   $       660  
Analytical Cost per Sample  $       930  
# of Field Samples to Analyze 6 
QA Samples 1 
Total Analytical Cost  $    6,510  
    
Data Management  $        -    
    

Total Cost 
 
$   19,170  

	9 
	10 
Timing	and	Deliverables		11 
	12 
All	deliverables	will	be	incorporated	in	S&T	sport	fish	deliverables:		13 

• S&T	sampling	and	analysis	plan	–	March	2024	14 
• S&T	cruise	report	–	December	2024	15 
• Draft	S&T	technical	report	–	December	2025	16 
• Final	S&T	technical	report	–		February	2026		17 

	18 
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Figure	1.	 PCB	concentrations	(ppb	ww)	in	shiner	surfperch	in	San	Francisco	Bay,	2019.	Bars	indicate	average	concentrations.	1 
Points	represent	composite	samples	with	20	fish	in	each	composite.	Locations	labeled	with	the	same	letter	did	not	2 
have	significantly	different	means	(Tukey	HSD,	alpha	=	0.05).	The	colored	lines	indicating	ATL	thresholds	show	the	3 
lower	end	of	the	ATL	ranges.		Richmond	Harbor	and	San	Leandro	Bay	were	sampled	as	part	of	the	shiner	surfperch	4 
special	study	in	2019.			5 

	6 

	7 



	1 
Figure	2.	 PCB	concentrations	(ppb	ww)	in	shiner	surfperch	in	Richmond	Harbor,	2019.	Bars	indicate	average	concentrations.	2 

Points	represent	composite	samples	with	20	fish	in	each	composite.	Locations	labeled	with	the	same	letter	did	not	3 
have	significantly	different	means	(Tukey	HSD,	alpha	=	0.05).	The	colored	lines	indicating	ATL	thresholds	show	the	4 
lower	end	of	the	ATL	ranges.	5 
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Figure	3.	 RMP	S&T	and	PMU	sport	fish	sampling	locations,	2019.			1 
	2 
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	7 
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Figure	4.	 Proposed	shiner	surfperch	sampling	locations	in	the	PMUs.	1 
	2 

	3 

	4 


