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Background

e Two sitesare being
assssed for TMDL and
cleanup assesgnent
simultaneously

e [nteragency THS-TMDL
workgroup approach to
pod resources and develop
consistent approaches

Site Identification THS Ranking

Chollas Creek Moderate

Seventh Street

Channel/Paleta Creek High




| ]
[ echnical
Measure Spatial Extent and Magnitude of Sediment Impacts
Measure sediment quality indicators at many stations:

Sediment contamination
Sediment toxicity
Bioaccumulation
Benthic community
Identify and map areas of impaired or potentially impaired beneficial uses:

e Comprehensive program

Integratesregquirements for:

— THSclean wp

— TMDL source ontrol
Program designed in phases
to allow implementation d
source control while clean
up requirements are
determined

Currently completing Phase
| assesment for spatial
as®ssment and saeaning
level Impact assesment

Aguatic life
Human health
Wildlife

v

Phase Il (TMDL Actions)

Determine cause of impairment
Sediment/waterTIE
Additional sediment/tissue
chemistry

Document key indicators of impact
Temporal study of toxicity and
benthic community impacts

Determine sources
Spatial analysis of data
Historical data review
Watershed/facility sampling

l

Phase Ill (Cleanup Actions)

Identify indicator chemicals

Calculate aquatic life cleanup levels
Porewater chemistry/toxicity
Derive cleanup levels using AET,

EqP, or other methods

Calculate human health cleanup levels
Resident seafood tissue analysis
Risk modeling

Calculate wildlife cleanup levels
Resident animal tissue analysis
Risk modeling

Determine cleanup boundaries
Core sampling

TMDL Implementation

Implement Source Control

Verify Source Reduction

l

Cleanup Implementation

Evaluate remedial options for site
cleanup

Implement Cleanup Actions




Site Conceptual Model

* Focuses on sediment exposure pathway

e |ncorporates exposure asLsInent for

aguatic, wildlife and humans
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Reference
Station
Selection

 Reference aeas
selected from Bight
'O8 stations

o Station seledion
based on:
— Physical properties
— Low toxicity
— Low contamination
— High dversity
— Spatial location

Fine Sediment All Bight '98 Central Bay

Subset Stations Subset
n=22 n=46 n=16

Screen for TOC & % Fines
(within range at paleta & chollas creeks)

Not toxic to amphipods or dinoflagellates

Low ERM-Quotient (<0.13-0.2)

Lowest 30-50% of stations

High Benthos Diversity
2-5 stations with higest # of taxa

Potential reference sites

Pick reference sites based on:
desired physical characteristics,
location. and contamination




Reference Station Locations
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Sampling Design —Paleta Creek

o Stationlocations
sdected to
— Determine spatial
extent of
impairment " ' @k
— Assistinlocaing ol 3% .8

source aess Bo3e:

*  Number of e e
stations selected e ST
to FTOV'de ChemyBioassay BCA
_ Adequa’[espatlal ey pr e ChemBicassay Bioaccum/BCA
assessment

— Sufficient data v
for development hSanty
of clean up levels

Chem¥Bicaszay BicaccumRepBCA

Sadiram Assesamant Aran

Stormwzter quifallg




Sampling Designh —Challas Creek

Chem/BioassayiBCA

Chem/Bicassay/Bicaccum/BCA

Chem/Bioassay/Bioaccum Rep JBCA

Sediment Assessment Area

Stormwater outfalls




Field Program - Sediment Grab Samples

o Surface samples
(2 cm) coll ected
by grab for
chemistry,
porewater
toxicity, solid
phase toxicity
teding, and ‘
bioaccumulation ==%8




Field Program - Sediment/Water
|nterface Saml €s

&\

 New sampling
technology allows
colledion d
undi sturbed
sediment/water
interfacesamples

o Colleaed samples
at 37 stations
(Chdllas Creek,
Paleta Creek and
reference) to
support sediment-
water interface
toxicity testing



Field Program - Benthic Community
Sampling

e Benthic
community
samples
coll ected and
sieved at all
Chdllas Cre«,
Paleta Creek
and reference
stations

o All samples
sieved and
preseved dmng
cruise




Results - Reference Site Properties

* Reference stations should be representative
of the study sites absent the local
contamination release

— Evaluate water depth as a general indicaor of
ealogical habitat type

— Compare grain size and total organic cabon
(TOC) content at reference and study sites



Water Depth Comparison

Water depth is an important parameter for edablishing
comparable ecological environments

The range of depths at the reference gations brackets the
range of depths encountered at the stes
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Results- TOC and Grain Size

« TOCand gansize
are important
parameter for
edablishing
comparable
geochemical
environments

« Therangeof TOC
and gainsize a
the reference
stations brackets
the range
encountered for
most sites

5k

Comparison

© FReference
O Chollas
& Paleta

Inside Chollas Creek
TOC enriched

| Inside/Outside
boundary at Chollas
Creek is sandy

1
50

40
Fines (%)



%TOC (mg/kg)
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Results- TOC

TOC at 29 ou of 31 site gations fallswithin statistical range of
reference stes
Inner area of Challas Creek hashigh TOC compared to reference

Important dif ference to keep in mind duing deta interpretation

(outer) ChdlasCreek (inner) (outer) PaletaCreek (inner)
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Results - Grain Size

 Grainsizea all site stations fall s within statistical range of reference
sites

o Sandyregionat inner/outer boundary of Challas Creek is gill within
range of reference

(outer) ChodlasCreek (inner) (outer) PaletaCreek (inner)
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TOC and Grain Size Spatial Distribution

Inner creek areas have high TOC and % fines

Boundary between inner and ouer creek areas ae sandy with

low TOC

Outer creek areashave fine sediment with moderate TOC
Spatial distribution d many contaminants show similar patterns
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Sediment Chemistry Results

o Sedimentsanalyzed for arange of chemicds including
metals, PAHs, PCBs and Pesticides based on analysis of
historicd data

* Providesdatafor Phase | analysisof TMDLS, aguatic,
wildlife, and human hedth beneficial use assessment

e Phase | analysisto date includes
— Grouped creek data compared to:

e reference d 95 and 996 confidenceintervals
o screaning levels ERL/ERM

— Individual station data compared to:
 reference d 95 and 99% predictive intervals
o screaiing levels ERL/ERM

— Spatial mapping



Zinc - Grouped Station Results

V
A

Statistically different from pooled reference at
99% confidence.

Statistically different from pooled reference at
95% but not 99% confidence.

Not statistically different from pooled reference.
ERL Level

ERM Level

Grouped zinc
concentrations
generally above
reference and
between ERL and
ERM

No clear

diff erences
between ouer and
INNer areas




Zinc - Individual Station Results

* Indvidua Chdllas Creek and Paleta Creek stations generally

between ERL and ERM for zinc — some exceed ERM or reference
at 99% Pl

(outer) ChollasCreek (inner) (outer) PaletaCreek (inner)
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Zinc — Spatia Distribution

 Elevated levels in
Inner creek areas

possbly reflect
storm water
sources

Spatial
distribution d

Zinc in ouer creek |

shows relationto
fines
One elevated

sample near end
of pier 1
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Sediment Metals Summary

Chollas Cre& —
Sb, As, Cu, Pb
and Zn exceed
saeening levels
and reference

Paleta Creek —
As, Cu, Pb, Hg
and Zn exceed
saeening levels
and reference

No clear trends
between inner
and ouer creek
areas for most
metals
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Total PAH - Grouped Station Results

v Statistically different from pooled reference at
99% confidence. - - - -
A Statistically different from pooled reference at 40
95% but not 99% confidence.
Not statistically different from pooled reference. 20+
" ERLLevel
.............. ERM Level 0 ® 4\—‘
Ref Chollas Paleta
* Inner Chadllas s
> 40
Creek area has £
<
Total PAH levels =2
. o
exceeding "o 0 + i
Ref Chdlas Out Chollas In
reference and | | |
ERL ) —
« PaletaCreek ol
levels generally | .
[ &= T

near ERL bLIt 0 Ref Paleta O ut. Pakta In.
exceeding
reference
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Total PAH - Individual Station Results

* Indvidua Chdllas Creek and Paleta Creek stations generally
between ERL and ERM for total PAH

e One station exceeds ERM and some exceed reference, especialy
Inner ChollasCreek
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Total PAH — Spatial Distribution

 Highed levelsin
Inner Chollas

Creek — primarily

driven by ore @7

sample -

e Other areasof
both creeks have
fairly unform i
distributions that Peeta
correspondwith -
distribution o
TOC andfines

Chollas

40

-30

-20

- Total PAH (mg/KQ)




Sediment PAH Summary

Chadlas Creek — A
range of PAHSs
exceed saeening
levels and
reference,
egoecialy inner
creek

Paleta Creek —
HQs are lower
than Chadllas, bu
some PAH s exceed
saeening levels
and reference,
INnner creek
generally higher
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Total Chlordane - Grouped Station Results

Statistically different from pooled reference at
99% confidence.

Statistically different from pooled reference at
95% but not 99% confidence.

Not statistically different from pooled reference.
ERL Level
ERM Level

Chadlas Cre&k has
Total Chlordane
levels exceeding
reference and ERM

Inner Paleta Creek
levels generally
lower than Challas
but exceeding
reference and ERM

B . 1. _
- o 1 -




Total Chlordane - Individual Station Results

* Indvidua Chadllas Creek stations generally exceed ERM and

reference

o Stationsin Inner Paleta Creek exceed ERM but are generally near

reference levels
(outer)  Chollas Creek (inner)

(outer) PaletaCreek  (inner)
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Total Chlordane — Spatial Distribution

10C

 Highed levelsin
inner Challas
Creek —strong up
creek gradient

e Other areasof
both cree&ks have
fairly uniform
distributions that
correspondwith
distribution d
TOC andfines

20

10

“Total Chlordane (ug/Kg)




Sediment PCB & Pesticide Summary

ChdlasCrek — A *= exceeds reference a 95% confldence

200

range of PCBs and

pedicideexcead  _ o
saeeninglevels =
and reference, Al
epecidly inner T s
creek 0
Paleta Creek —

HQsaregenerally

lower than Chadllas, s

but somelevels
exceed saeening 35
levels and o 10
reference, inner

creek generally 0

higher

—— HQ=1
. Rl Chollas Creek
[ ] Chdllas Quter
Il Chollas Inner
* 2 X
Total PCBs 44 DDE 44 DDD 44 DDT Total_Chlor  Total_DDT

- |l Paleta Inner

———— Paleta Creek

[ ] Paleta Outer
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Total PCBs 44 _DDE 44_DDD 44 DDT Total_Chlor  Total_DDT




Sediment Bioassay Results

o Sediment toxicity bioassays provide data for Phase |
analysis of TMDLs and aguatic beneficial use
assessment

— Short-term regorse
— Evaluates arrent sediment quality
— Relatively few impacts of non-contaminant factors

e Bioassay Methods

— Whadle sadiment - Amphipodsurvival (Eohaustorius
estuarius)

— Pore water - Sea urchin egg fertili zation

— Sediment-water interface- Sea urchin embryo
development



Sediment Bioassay Data Analysis

 Phael| amlysisto dae indudes:

— Normalizeresults to control
» For comparisons between experiments

— Comparison to control (t-test)
o |dentifies presence of toxicity

— Station classificaion
o Addresseged reproducibility and confoundng factors
e Toxic: significant t-test and <80% of control
* Marginal: t-test only but > 80% of control
« Ammoniainterference



Amphipod Survival — Spatial Distribution

» Reference
stations generally
had goodsurvival
except R1

e Chollas Cre&k —
Abou hdlf the
stations in both
Inner and outer
aress yrowed
toxicity compared
to controls and 80%
threshold

o PaletaCreek —
Two stations in
the inner creek
showed toxicity

o\

2 4

kilometers

Chollas Creek

Sediment
Amphipod Toxicity
ONot toxic

e®Marginal toxicity
@Toxic




Sea Urchin Fertilization —Spatial Distribution

e Chollas Cre&k —
One stationin
Inner creek
showed toxicity
compared to
controls and 8%
threshold

o PaletaCreek —
Two stations in
the outer creek
showed toxicity
compared to
controls and 8%
threshold

e Sometoxicity at
reference stations

Pore Water
Sea Urchin Fertilization
ONot toxic

®Marginal toxicity
e®Toxic

0 2 4

kilometers

Chollas Creek




Sea urchin embryo development — Spatial

» Reference
stations generally
had goodsurvival
except R1

e Chollas Cre&k —
Abou half the
stations in both
Inner and outer
aress rowed
toxicity compared
to controls and 80%
threshold

o PaletaCreek —
Most stationsin
the inner creek
showed toxicity
compared to
controls and 8%
threshold

Distribution

o\

Sediment-Water Interface
Sea Urchin Embryo Development
ONot toxic

@Toxic
#Possible Ammonia Toxicity

2

kilometers

Chollas Creek




Bioassays - Grouped Station Results

Chollas Cre& —
Generd trends show
more toxicity at inner
Chadlas Creek for dll
teds compared to
reference

Paleta Creek — Sea
Urchin development
tes shows more
toxicity at inner creek
compared to reference

However, no goujped
areas had toxicity
statistically different
than reference

Percent
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ialll

100 -

SeaUrchin Development

SeaUrchin Fertili zaion

1l

Reference Inner Outer Inner Outer

Chollas Paleta



Benthic Community Results

e Benthic Community analysis provide datafor Phase
| analysis of TMDL s and aguatic beneficial use
assessment

— Reflects dronic exposure
— May reflect pag events or condtions
— Integrates contamination and aher factors

e Benthic Community Methods
— 0.1m?2V an Veen Grab (1.0 mm saeen)
— |dentify to species
— Record abuncdhnce



Benthic Community Data Analysis

o Community measures

— Abundance, number of taxa

— Shannon Wiener diversity, evenness
e |Indicaor species

— Brittle stars (sensitive)

— Capitella capitata (indicaive)

— Sreblospio benedicti (tolerant)
e Station classificaion

— Low: below 10" percentile of reference
— High: above 90" percentile



Infauna Abundance— Spatial Distribution

» Chollas Creek —
Most stationsin
both inner and
outer areas showed
reduced
abundance
compared to
reference

» Paleta Creek —
Most stations
showed reduced
abundance
compared to
reference

kilometers

Chollas Creek

Infauna
Abundance
®Reference
©High
@Low

Paleta Creek




Number of Speaes— Spatial Distribution

* Chdlas Creek —
Most stationsin
both inner and
outer areas showed
reduced number of
species compared
to reference

» Paleta Creek —
Most stations
showed reduced
number of speaes
compared to
reference

2 4

Infauna
Number of Species
@Reference
OHigh
oLow

kilometers

Chollas Creek

Paleta Creek




Capitella caitata— Spatial Distribution

* Chdlas Creek —
Stations in inner
crek areahad
presence of
Capitella

» Paleta Creek —
No Capitellafound
In Paleta Creek
sediments

0

0.25

0.5
1

o ©® e
o ©
o)
o o Chollas Creek
50 ©
o O
o)
0
, 0 0
Capitella g o 5
®>10 o
01-10 o)

OAbsent

kilometers
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Benthic Community Analysis - Grouped

Station Results
%E)L zgg Abundance
Chollas Creek —All § 200 | iy .
aress, and particularly 2 ;-
INnner creek show 2 w0
altered benthos 2 °
compared to reference .
Paleta Creek — -
Abuncdhnce and taxa 0 |

are reduced compared
to reference, noclear
diff erences between
Inner and ouer

* Sig. Difference from reference

Number per Sample

=N
o O o
| | |

o [l N w N
| | | | |

Diversity

*

Reference Inner Outer Inner Outer

Chollas Paleta



Eff ects Summary

e Toxicity present at both study areas when
compared to controls and 8% thresnold
— Inner Chadlas seliments most toxic
— Different regponses obtained with each ted

e Benthic community impaded at both areas
— Fewer organisms and taxa

— Fewer brittle stars
— Inner Challasis most severely aff ected




Bioaccumul ation Results

e Tissues andyzedfor arange d chemicals
iInduding metals, PAHs, PCBs andPesticides
based onaralysis of historical data

 Providesdatafor Phase |l wildlife and
human hedth beneficial use assesgnent

 Phael amalysisto ddeindudes
— Grouped creek data compared to reference
— Individual station data compared to reference
— Tisue vs. Sediment Correlations



| ead Bioacamulation - Grouped Station
Results

Statistically different from pooled reference at
v 99% confidence.

A Statistically different from pooled reference at
95% but not 99% confidence.

Q Not statistically different from pooled reference.

Lead

bioaccumulation in

outer ChollasCreek }
exceeds reference

|nner Paleta Creek
level s exceed
reference



Pb (mg/kg)

Lead Bioacaimulation - Individual Station

Results

* Indvidua Chadllas Creek stations are generally comparable to
reference except one outer creek station

e Two stationsin inner Paleta Creek exceed reference level at 95%

(outer)  Chollas Creek (inner) (outer) PaletaCreek  (inner)

18+ o  Site 204 o  Site
Ref99% Ref99%
Ref95% Ref95%
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141 16+
12 14 4
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| ead Bioacaimulation —Sediment-Tisaue
Correlation

 Goodcorreation
between buk
tissue and
sadiment
concentrations

e Relationship isnot
iImproved by
normalizationto
lipid and TOC
content

* Providesmeans of
extending analysis
to ather stations
where sdiment
chemistry is
avallable

>0 o



Tissue Metals Summary

Chollas Paleta

e |n general, bi caccumulation Analyte | CH [ CHo [ CHi [ PA | PAo | PAI
of metals was ®mparable 2(3(81315(3(8(3]8(3]8(3
to reference k4 kA EE EE EE EE

. Al

e Cd,Cr, Hg, NI, Se, Ag and Sb ]
Zn wsualy below reference As ]
envelope Be

« As, Cu,PbandSb =
sometimes ébove reference, Cu |
egecially inner Paleta =
Creek = Hg

Ni
>05% Se
Ag
>99% . Zn




Tissue PAH Summary

e A rangeof tisae
PAHSs exceed

reference

e Highed accumulation

ISIn INner creek areas

e Goodcorreations
between sediment

andtisse

REF

>95%

>99% .

Chollas Paleta
Analyte CH | Cho | Chi PA | PAo | PAI
NDIOILLIOILIOILIOIL IO IO
DO |OIO OO0 | O
LL L jLL JLL JLL JLL gLL JLL JLL JLL JLL |LL
(NN RN R RN RN i RN AN AN RN g i
rlejx|xjx|lxjx|xjx|xlx | x

Naphthalene

C1-Naphthalenes

Acenaphthylene

Acenaphthene

Fluorene

Anthracene

Phenanthrene

Fluoranthene

Pyrene

Benzo[a]anthracene

Chrysene

Benzo[a]pyrene

Dibenzo[a,h]anthracene

Low Molecular Weight PAH

High Molecular Weight PAH

Priority Polutant PAH




Chlordane Bioaccumulation - Grouped Station
Results

Statistically different from pooled reference at
99% confidence.

Statistically different from pooled reference at
95% but not 99% confidence. l

o>

Not statistically different from pooled reference.

e Chlordane
bioaccumulation in
outer and inner
Chollas Cree&k
exceeds reference

 |[nner Paleta Creek
level s also exceed
reference



Total Chlordane (ug/kg)

Chlordane Bioaccumulation - Individual

Station Results

* Indvidua Chadllas Creek stations are generally comparable to
reference

e Three gationsininner Paleta Creek exceed reference level at 95%

(outer)  Chollas Creek (inner) (outer) PaletaCreek  (inner)
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Chlordane Bioaccumul ation — Sediment-
Tissue Correlation

e Some correlation
between buk
tissue and
sadiment
concentrations

e Relationshipis
iImproved by
normalizationto
lipid and TOC
content

 |nner Challas
Creek stations
have |low
accumulation
relative to
saiment levels

>0Oo



Tissue PCB & Pesticide Summary

 Tisaue PCBs snd DDTsdon't exceed reference envelopein

Chadllas Cre&

e Chlordaneis above reference in ChollasCreek
e PCBs, Chlordane and DDT are abowe reference for inner Paleta

Creek area

 Most PCBs and pedicideshave usdul correlations between

sadiment and tisaue

Chollas Paleta
Analyte CH | Cho | Chi PA | PAo | PAI
DIOILIOILIOILIOILIOIL IO
O N NN Fo Ol o)l No)li o)l No il Neo)l No i Neo)l o)l le))
L L gL L gL L gL L jLL Ll gLL | LL
Wlwiw|wiw|wlw|wlw|wjw/|w
REF rloele|lcloelolo|ole|lolaelx
Total PCBs
>95%
Total Chlordane
>99% . Total DDT




Next Steps

Impad assessment by indicaor
— Reference site comparisons
— Confoundngfactors

|mpairment determination
— Combine indicator reaullts
— Welight of evidence approach

Spatial evaluation
— Mapping
— ldentify sources

Screening Level Wildlife and Human
Hedth Risk Assessment



Phase | Schedule

Chollas/Reference Field Survey July 2001
Paleta Field Survey August 2001
_aboratory Analysis Aug-Jan 2002
Phase | Data Analysis & Draft Report July 2002




