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From: Ross, Brian

To: Grillo, Roxanne L CIV USARMY CESPN (US)

Cc: Ota, Allan; Burton Evans, Jessica L CIV USARMY CESPN (US)

Subject: [EXTERNAL] EPA Suitability Determination for Bodega Bay 2017 Federal O&M Material
Date: Wednesday, December 28, 2016 9:59:57 AM

Hi Roxanne,

Sorry, | though the suitability letter already went out!

Based on the revised "Final Bodega Bay Harbor Federal Navigation Channel Operations and Maintenance Dredging
Sampling and Analysis Report” dated November 21, 2016, EPA as determined that all of the approximately 66,000
cy of material to be dredged in 2017 from the Bodega Bay Federal navigation channels is suitable for disposal at SF-
DODS, and additionally that the sandy material in sampling areas BB1, BB2, BB3-1, and BB3-2 (between 22,000
and 38,000 cy) is suitable for beneficial reuse by placement in the easternmost area of SF-8.

We will provide a separate concurrence letter, with disposal conditions for both SF-DODS and SF-8, at USACE's
request once the final estimated volume breakout between sandy sediment (for SF-8) and finer sediment (for SF-
DODS) is available. Note that EPA does not anticipate concurring in ocean disposal at SF-DODS for sandy
material that is suitable for reused at SF-8.

Brian Ross

Dredging & Sediment Management Team, WTR-2-4
U.S. Environmental Protection Agency, Region 9

75 Hawthorne Street

San Francisco, CA 94105

415-972-3475

ross.brian@epa.gov

Note: | cannot receive e-mail attachments greater than about 20 MB.
Please contact me in advance to make arrangements to share larger files.

From: Grillo, Roxanne L CIV USARMY CESPN (US) [mailto:Roxanne.Grillo@usace.army.mil]
Sent: Tuesday, December 27, 2016 5:01 PM

To: Ross, Brian <Ross.Brian@epa.gov>

Cc: Ota, Allan <Ota.Allan@epa.gov>; Burton Evans, Jessica L CIV USARMY CESPN (US)
<Jessica.L.BurtonEvans@usace.army.mil>

Subject: Bodega Bay O&M Material Suitability Determination

Good afternoon, Brian,

I hope your day is going well. I would like to gently remind you that USACE does not have a suitability
determination for the O&M material within the Bodega Bay Federal navigation channels yet. We would like to
attach the EPA's determination to our other compliance documents, particularly the water quality certification
application and the environmental assessment.

I've attached the suitability determination request to this email. The contractor sent you this letter along with the
final documents on November 21. Did you receive these? If so, do you need anything else from me to issue a
suitability determination for this material?

I know you and your team are very busy, but if you could please let me know your thoughts on this when you get a
chance, | would greatly appreciate it.


mailto:Ross.Brian@epa.gov
mailto:Roxanne.Grillo@usace.army.mil
mailto:Ota.Allan@epa.gov
mailto:Jessica.L.BurtonEvans@usace.army.mil
mailto:Roxanne.Grillo@usace.army.mil

Thank you for your time,
Roxanne

Roxanne Grillo, P.E.

Project Manager

U.S. Army Corps of Engineers, San Francisco District
1455 Market Street, Floor 17, 1736D

San Francisco, CA 94103-1398

(415) 503-6859



DEPARTMENT OF THE ARMY

SAN FRANCISCO DISTRICT, US ARMY CORPS OF ENGINEERS
1455 MARKET STREET,
SAN FRANCISCO CALIFORNIA 94103-1398

November 21, 2016

Mr. Brian Ross

Dredging and Sediment Management Team
U.S. Environmental Protection Agency, Region 9
75 Hawthorne Street, WTR-2-4

San Francisco, California 94105

Dear Mr. Ross:

The U.S. Army Corps of Engineers, San Francisco District (USACE) is pleased to
provide you with the enclosed “Final Bodega Bay Harbor Federal Navigation Channel
Operations and Maintenance Dredging Sampling and Analysis Report,” dated
November 2016, for your records. This document includes revisions based on your
comment provided on November 16, 2016, which stated that if material will be placed at
the San Francisco Channel Bar Disposal Site (SF-8), it must be placed within the
easternmost portion of SF-8, within the 3-mile limit, per 40 CFR §228.15(1)(4).

Given the results of the sampling and testing described in this document, USACE
requests a suitability determination that all of the material proposed to be dredged from
Federal navigation channels to the congressionally authorized depth plus allowable
overdepth within Bodega Bay Harbor is suitable for unconfined aquatic placement at the
San Francisco Deep Ocean Disposal Site (SF-DODS). In addition, only the material that
exhibited greater than 80 percent sand concentrations (sampling areas BB1, BB2, BB3-
1, and BB3-2) is suitable for unconfined aquatic placement in the easternmost portion of
SF-8 within the 3-mile limit.

A copy of this document has also been provided to Mr. Stephen Bargsten of the
North Coast Regional Water Quality Control Board, Ms. Elizabeth Christian of the San
Francisco Regional Water Quality Control Board, Mr. Mark Delaplaine of the California
Coastal Commission, Ms. Sara Azat of the National Marine Fisheries Service, and Mr.
Ryan Olah of the United States Fish and Wildlife Service. Please contact Roxanne
Grillo at Roxanne.Grillo@usace.army.mil or by phone at 415-503-6859 if you have any
questions or concerns.

Sincerely,

Jessica Burton Evans
Chief, Environmental Section B
Enclosure
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1 INTRODUCTION

The United States Army Corps of Engineers (USACE) San Francisco District plans to conduct
operations and maintenance (O&M) dredging of the Bodega Bay Harbor federal channel (Figure
1), including Spud Point Marina Channel (SPC), in federal fiscal year (FY) 2017. Historically,
Bodega Bay Harbor has been dredged every 10-12 years. Given the period of time between
maintenance dredging episodes, a Tier lll Evaluation of the sediment to be dredged is required
before each dredging episode. The results of the Tier lll Evaluation provide determinative data on
the suitability of sediment to be dredged in 2017 from the Bodega Bay Harbor federal channel for
placement in the ocean at the San Francisco Channel Bar Disposal Site (SF-8) near the Golden
Gate or at the San Francisco Deep Ocean Disposal Site (SF-DODS). Please note that USACE
will not place any material in the westernmost portion of SF-8 (outside of the 3-mile limit). Please
see Figure 1 below for the planned placement area within SF-8.
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o, Bird|istand o% 3 ‘. .!'_:’ a L:..gk‘. house
. | \ T, I~
\ : /

’ GOLDEN GATE
1, BRIDGE (TOLL)

1 LY v
| Lighthhuse 30Nt
| Bopita \ 7 .
\ Y, AL S
B— L Fort Paint

.\

Lands End
Portion of SF-8 Within
the 3 Mile Limit " 3 o) el Point Lobos ,
Latitude-Longitude units in Degrees-Minutes-Seconds 3 Nautical Mile Limit =

Datum NADE3

GOLDEN GATE
NATIONAL RECREAT[ON AREA

AN F RANCISCO

- \
Portion of SF-8 within
the 3 mile limit

|
San Francisco Channel Bar Ocean
(2] f 4 Tl o
\‘d’ EPA Dredged Material Disposal blt(‘.: (SE-8)

Reglon 9 GIS Center |
I“I:2_I3l\la’nllical Miles

Map Mo WIR-0300319.1 Auguet 12, 2000

Figure 1. San Francisco Bay Channel Bar Disposal Site (SF-8) — Planned Placement Area is the
easternmost portion (inshore of the 3-mile limit).

A Tier lll Evaluation of the material to be dredged was completed in accordance with the Bodega
Bay Harbor Federal Channel FY2017 Maintenance Dredging, Sampling and Analysis Plan (SAP).
This Sampling and Analysis Report (SAR) has been prepared on behalf of the USACE to detail
results of the sampling and analysis of sediments to be dredged from within the Bodega Bay
Harbor. This work was performed under contract number W912P7-15-C-0018.
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1.1 PROJECT DESCRIPTION

Bodega Bay is located on the Pacific coast, approximately 70 miles north of San Francisco,
California. The congressionally authorized project depth throughout the federal channel is 12 feet
mean lower-low water (MLLW). The USACE plans to dredge Bodega Bay Harbor to the
authorized project depth plus an allowable overdepth of 2 feet MLLW (the first foot paid and a
second foot unpaid) in 2017. Based on the most recent hydrographic survey conducted in August
2014, the current dredge volume is projected to be approximately 66,000 cubic yards (CY) from
the entirety of the Bodega Bay Harbor federal navigation channel (Table 1-1). There is no
dredging planned for the USCG station access area this dredging cycle because the most recent
hydrographic survey (August 2014, cf. Appendix A) detected no shoaling above project depth
(10°).

The federal channel in Bodega Bay Harbor (Figure 2) was completed in 1943 under the Rivers
and Harbors Act of 1938. In 1965, Congress authorized the construction of a baffled concrete pile
breakwater and an access from the existing federal channel to Spud Point Marina which was
completed in 1975. Spud Point Marina has 250 permanent berths. Bodega Bay Harbor in general
houses over 300 commercial fishing boats, and this number increases significantly during
commercial salmon fishing season. Along with the federal navigation channel including the Spud
Point Marina access channel, the U.S. Army Corps of Engineers (USACE) historically has also
maintained access to an adjacent U.S. Coast Guard (USCG) Search and Rescue Base to a depth
of 10 feet MLLW.

Page 2 of 64



Sampling and Analysis Report November 2016
Bodega Bay Harbor Federal Navigation Channel Operations and Maintenance Dredging

Table 1-1. Bodega Bay Harbor Estimated Dredge Quantities

August 2014 Sediment Volume (cy)
Channel 15t Foot Paid 2" Foot Unpaid
Sampling Area (Stations) Project Depth Overdepth Overdepth Total
Volume CY
(-12° MLLW) CY | (-13’ MLLW) CY | (-14’ MLLW) CY
BB1-2015
(Station 0+00 to 6,332 3,517 3,517 13,366
53+00)
Sandy
Material BB2-2015
Areas (Station 53+00 to 4,380 2,061 2,061 8,502
78+00)
BB3-2015 (Station
78+00 to 165+00) 2,472 2,678 2,678 16,330
BB4-2015 (Station
165+00 to 17,163 8,470 8,470 34,109
Less 183+02)
Sandy
Material
Areas
SPC-2015
(Station 0+00 to 731 589 589 1,909
19+95)
TOTAL 31,078 17,315 17,315 65,708

1.2 OBJECTIVES OF THE SEDIMENT INVESTIGATION

The purpose of this pre-dredge sampling and analysis effort is to determine the suitability of
sediment to be dredged in 2017 from the Bodega Bay Harbor federal channel for placement in
the ocean at SF-8 near the Golden Gate or at SF-DODS. The procedures for sediment sample
collection, sample processing and preparation, physical and chemical analyses, biological testing
and data analyses were conducted in accordance with the approved SAP and the approved
Master Sampling and Analysis Plan, USACE SF-District O&M Dredging (USACE Master SAP,
2014). The specific objectives of the scope of work were as follows:

e Collect core samples from within the five designated sampling areas following field
protocols detailed in the SAP and Master SAP; and

e Conduct chemical and biological analyses to determine whether sediments are suitable
for unconfined aquatic disposal (SUAD) at multiple disposal sites such as SF-8 and SF-
DODS.
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1.3 ORGANIZATION OF THIS DOCUMENT

Sample collection and handling procedures are discussed in Sections 2 and 3 of this report.
Results of chemical analyses and biological toxicity testing are provided in Sections 4 through 6.
Section 7 discusses quality control (QC) and Section 8 presents the conclusions regarding
suitability of the material for unconfined aquatic disposal at SF-8 or SF-DODS.
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2 FIELD SEDIMENT SAMPLE COLLECTION

All sediments and site water were collected in accordance with guidelines and procedures
outlined in the SAP (USACE 2015). Sediment sampling was performed Tuesday, November
3, 2015 through Friday, November 6, 2015 under the direction of a qualified Field Manager and
California Professional Geologist from Leidos. TEG Oceanographic Services provided the
sampling vessel, onboard positioning system and vibracore sampling equipment.

Sediment cores were collected from 21 sampling locations within the five Bodega Harbor
sampling areas (Figure 2). Final core station locations were determined with a differential global
positioning system (DGPS) and are accurate to + 3 m. Table 2-1 lists station identifiers, DGPS
coordinates for all core station locations, actual mudline elevations, and core penetration depths
for all stations.

All samples were collected using an appropriate coring device. All sediment cores were collected
to a depth of 0.5 ft below the project depth plus two feet of overdepth (14.5 ft MLLW). The 0.5 ft
core section immediately below the ‘project depth plus two feet of overdepth’ (14.0 — 14.5 ft
MLLW) was designated the ‘Z-layer’ to represent the material to be left in place after dredging
occurs. Sediment cores were extruded on board the sampling vessel, and samples were removed
from the portions of the core corresponding to mudline to project depth plus two feet of overdepth
(mudline to 14.0 ft MLLW) and placed into laboratory supplied containers. Sediment from the ‘Z-
layer’ section (14.0 — 14.5 ft MLLW) was also removed from each core and stored in a separate
container. Any material that was collected from below the Z-layer was discarded and not
incorporated into the samples for analysis.

Field log sheets are presented in Appendix A. There were no major deviations from the SAP
(USACE 2015).] However, some sample locations had to be relocated as discussed with the
USACE and described below:

¢ BB3-2015-1 was moved approximately 60 feet to the north. Mudline elevation was below
the dredging level of -14.5 MLLW. Sample location was moved at the direction of USACE;

o BB4-2015-3 was moved approximately 32 feet to the west of the original location due to
refusal before reaching target depth;

o BB4-2015-5 was relocated approximately 17 feet to the northwest of the original location
due to refusal before reaching target depth, and;

o SPC-2015-3 was moved approximately 20 feet to the southwest due to an obstruction
(mussel-raising facility) at the original sample location.

Figures 2a through 2g identify the proposed sample locations and the actual sample locations.
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Table 2-1 Locations of Sampling Stations and Core Depths Achieved

Project Core
Latitude Longitude Mudline EIev.a::on Recovery I G
Sample ID (decimal- (decimal- Elevation et for Lab el
P
degrees) degrees) (ft MLLW) ORI Analysis DRI
plus Z-Layer (ft) (ft MLLW)
(ft MLLW)
-13.7 to -14.0,
BB1-2015-1 38°18.3247 | 123°03.0934 -13.7 -14.5 0.8 -14.0t0 -14.5
-7.2t0-14.0,
BB1-2015-2 38°18.3428 | 123°03.3322 -7.2 -14.5 7.3 -14.0to -14.5
-7.8 t0 -14.0,
BB1-2015-3 38°18.3937 | 123°03.3721 -7.8 -14.5 6.7 -14.0to -14.5
-12.3 to -14.0,
BB1-2015-4 38°18.5332 | 123°03.3421 -12.3 -14.5 2.2 -14.0to -14.5
-11.2 to -14.0,
BB2-2015-1 38°18.7090 | 123°03.2354 -11.2 -14.5 3.3 -14.0t0 -14.5
-8.6 t0 -14.0, -
BB2-2015-2 38°18.7792 | 123°03.1721 -8.6 -14.5 5.9 14.0 to -14.5
-13.6 to 14.0,
BB2-2015-3 38°18.8546 | 123°03.1317 -13.6 -14.5 0.9 -14.0to -14.5
-13.5 to -14.0,
BB2-2015-4 38°18.9684 | 123°03.1275 -13.5 -14.5 1.0 -14.0 to -14.5
-13.3 t0 -14.0,
BB3-2015-1 38°19.1588 | 123°03.1398 -13.3 -14.5 1.2 -14.0t0 -14.5
-10.7 to -14.0,
BB3-2015-2 38°19.3321 123°03.1314 -10.7 -14.5 3.8 -14.0to -14.5
-11.6 to -14.0,
BB3-2015-3 38°19.9233 | 123°03.0424 -11.6 -14.5 2.9 -14.0t0 -14.5
-9.91t0-14.0, -
BB3-2015-4 38°19.9629 | 123°03.0337 -9.9 -14.5 4.6 14.0 to -14.5
-11.2 to -14.0,
BB3-2015-5 38°19.9195 | 123°03.0166 -11.2 -14.5 3.3 -14.0t0 -14.5
-12.3 to -14.0,
BB4-2015-1 38°19.6465 | 123°02.6424 -12.3 -14.5 2.2 -14.0to -14.5
-11.0 to -14.0,
BB4-2015-2 38°19.5542 | 123°02.5002 -11.0 -14.5 3.5 -14.0t0 -14.5
-9.0t0-14.0, -
BB4-2015-3* | 38°19.5228 | 123°02.4612 -9.0 -14.5 4.5 14.0to -13.5
-10.3 to -14.0,
BB4-2015-4 38°19.4832 | 123°02.4702 -10.3 -14.5 4.2 -14.0t0 -14.5
-6.7 to -14.0, -
BB4-2015-5* | 38°19.4778 | 123°02.4276 -6.7 -14.5 5.5 14.0t0-12.2
-13.0 to -14.0,
SPC-2015-1 38°19.8406 | 123°03.1857 -13.0 -14.5 1.5 -14.0to -14.5
-12.4 to -14.0,
SPC-2015-2 38°19.8571 123°03.3939 -12.4 -14.5 2.1 -14.0to -14.5
-11.9 t0 -14.0,
SPC-2015-3 38°19.7257 | 123°03.3683 -11.9 -14.5 2.6 -14.0t0 -14.5

*Did not recover the full amount for laboratory analysis (down to 14.5 ft MLLW).
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3 SAMPLE PROCESSING

3.1 HOMOGENIZATION AND COMPOSITING OF SEDIMENTS

Previous testing has revealed that shoaled material in Bodega Bay Harbor consists of two types
of sediment: “Sandy Material” (composed of greater than 80 percent sand) and “Less Sandy
Material” (composed of less than 80 percent sand). Typically, composite areas BB1, BB2, and
the southern part of area BB3 consist of sandy material, while composite areas BB4, Spud Point
Marina Channel (SPC), and the northern part of BB3 consist of less sandy material.

Sediment from the portions of Bodega Bay Harbor proposed for dredging were characterized by
collecting 10 individual/discrete samples in the area of the channel with “Sandy Material” and
three composite samples in the area of the channel with “Less Sandy Material.” The discrete
samples were collected and analyzed (physical testing) within the Sandy Channels (BB1, BB2,
and individual samples BB3-2015-1 and BB3-2015-2). The composite samples consisted of
sediment from three or more sample locations. Material from a total of 21 representative sample
locations in Bodega Bay Harbor were collected.

Based on the results of physical testing, individual samples did not require further analysis (full
Tier Il evaluation) since concentrations of sand were greater than 80%.

Homogenization and compositing of individual sediment cores was performed on the sampling
vessel during the field event. The maintenance depth sections from each individual core were
individually homogenized in clean stainless-steel pots using an electric drill fitted with a clean
stainless-steel stirring paddle. Sub-samples of the homogenized sediment from the individual
sediment cores were archived at the chemistry lab to allow for additional chemical analyses, if
necessary. Archived samples are being stored frozen at -20 £ 10°C until December 1, 2016.

Equal amounts of the homogenized sediment from each of the BB3-2015 individual sediment
cores (BB3-2015-3, BB3-2015-4, and BB3-2015-5) were composited and homogenized in clean
stainless-steel pots to form the BB3-2015 composite sediment sample. The BB4-2015 and SPC-
2015 sediment cores were similarly processed to form the BB4-2015 and SPC-2015 composite
sediment samples. The composite samples were submitted for chemical and conventional
analyses and toxicity testing. Sub-samples of each composite sample are archived frozen as
described above. The Z-layer sediments were processed and archived in similar fashion. As per
the approved SAP, Z layer samples were not analyzed.

All sediment was processed following procedures outlined in the SAP (USACE 2015), with no
deviations. Sediment and water samples were maintained on ice within insulated coolers until
transported to the bioassay and chemistry labs for processing.

3.2 SHIPPING OF SAMPLES TO ANALYTICAL LABORATORY

Prior to shipping to the analytical laboratories, sample containers were labeled and secured on
ice. Samples analyzed at PER were delivered to the laboratory by ECM under chain-of-custody
(COC) protocol. Samples analyzed at ALS were shipped to the laboratory in Kelso, WA via
overnight delivery. Prior to shipping, the samples were labeled, wrapped in bubble wrap and
securely packed inside the coolers with ice along with temperature blanks. Each cooler was then
sealed with custody seals on the front lid seam.
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3.21 Chain-of-Custody (COC) Protocol

COC procedures were followed for all samples throughout the collection, handling, and analyses
activities. The Project Manager, or a designee, was responsible for all sample tracking and COC
procedures. This person was responsible for final sample inventory, maintenance of sample
custody documentation, and completion of COC forms prior to transferring samples to the
analytical laboratory. A COC form accompanied each cooler of samples to the respective
analytical laboratories. Each custodian of the samples signed the COC form; copies of the COC
forms are retained in the project file.
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4 RESULTS OF PHYSICAL AND CHEMICAL ANALYSES

The Bodega Bay Harbor sediments were analyzed by PER and ALS for the conventional and
chemical parameters specified in the SAP (USACE 2015). Conventional parameters included total
organic carbon (TOC), total solids, and grain size. Chemical analyses included trace metals,
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), organochlorine
(OCI) pesticides, butyltins (also referred to as organotins), and dioxins. The results of these
analyses are presented in Tables 4-1 and 4-2 and in Sections 4.1- 4.5. The complete Data
Reports prepared by ALS are provided in Appendix B. Analytes detected below the reporting limit
(RL) and above the laboratory method detection limit (MDL) were denoted using a J in the tables
to indicate that the value is an estimate.

The results of the physical and chemical analyses of the sediments were compared to:
e The SF-DODS reference site database (USEPA 2015);
e The Ecological Screening Levels are used as secondary criteria, if data exceed the SF-
DODS Reference Database. Threshold Effects Levels (TELs) and Probable Effects Levels
(PELs) were used when Effects Range Low (ERLs) and Effects Range Median (ERMs)
were not available.
o0 ERL and ERM sediment quality objectives from Long et al. (1995).
0 TEL and PEL sediment quality Objectives from MacDonald (1994).

41 BB1-2015 DISCRETE SAMPLE RESULTS
Four discrete samples were collected from BB1 and tested for total solids, total sulfide, and total
organic carbon.

o BB1-2015-1 site sediment was 83.7% total solids with 0.31% fines (silts and clays). The
TOC concentration was 0.029% (J-flagged value), and sulfide content was <0.24 mg/kg.

e BB1-2015-2 site sediment was 80.2% total solids with 2.73% fines (silts and clays). The
TOC concentration was 0.11% and sulfide content was 2.69 mg/kg.

e BB1-2015-3 site sediment was 68.1% total solids with 8.71% fines (silts and clays). The
TOC concentration was 2.13% and above the SF-DODS (EPA 2015) reference database
upper range of 1.45%. Sulfide concentrations was 202 mg/kg.

o BB1-2015-4 site sediment was 80.3% total solids with 1.54% fines (silts and clays). The
TOC concentration was 0.091% (J-flagged value) and sulfide content was 4.29 mg/kg.

4.2 BB2-2015 DISCRETE SAMPLE RESULTS

Four samples were collected and tested for total solids, total sulfide, and total organic carbon from
BB2.

e BB2-2015-1 site sediment was 72.5% total solids with 2.13% fines (silts and clays). The
TOC concentration was 0.13% and sulfide content was 6.29 mg/kg.

o BB2-2015-2 site sediment was 79.1% total solids with 1.42% fines (silts and clays). The
TOC concentration was 0.11% and sulfide content was 0.51 (J-flagged value).
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e BB2-2015-3 site sediment was 81.5% total solids with 1.17% fines (silts and clays). The
TOC concentration was 0.069% (J-flagged value) and sulfide was 0.34 mg/kg (J-flagged
value).

o BB2-2015-4 site sediment was 81.9% total solids with 0.93% fines (silts and clays). The
TOC concentration was 0.077% (J-flagged value) and sulfide was <0.25 mg/kg.

4.3 BB3-2015 DISCRETE SAMPLE RESULTS

Five discrete samples were collected. BB3-2015-1 and BB3-2015-2 were tested for total solids,
total sulfide, and total organic carbon. BB3-2015-3, BB3-2015-4, and BB3-2015-5 were
composited into BB3-2015 and analyzed for total solids, total sulfide, total organic carbon, and
Tier [l analytes.

e BB3-2015-1 site sediment was 83.2% total solids with 1.77% fines (silts and clays). The
TOC concentration was 0.14% and the sulfide content was 3.57 mg/kg.

e BB3-2015-2 site sediment was 73.8% total solids with 5.31% fines (silts and clays). The
TOC concentration was 0.23% and sulfide content was 2.16 mg/kg.

4.3.1 BB3-2015 Composite Sample Results

BB3-2015 site sediment was 53.1% total solids with 55.06% fines (silts and clays). The TOC level
was above the SF-DODS (EPA 2015) upper range of 1.45% with an observed value of 2.00%.
Sulfide concentration was 874 mg/kg.

e Arsenic (5.64 mg/kg) and cadmium (0.61 mg/kg) concentrations slightly exceeded the
upper value range of the SF-DODS (USEPA 2015) reference site database, but did not
exceed the lower effects based screening levels (Effects Range Median — ERM) sediment
quality objectives from Long et al (1995). Nickel was 54.7 mg/kg, which is above the ERM
but is close to the lower range value of the SF-DODS reference database (50.9 mg/Kg).

e Total butylins were detected at 1.57 pug/kg and were also above SF-DODS levels (ND —
1.3 ug/kg). There are no ERL or ERM values for total butyltins.

e Dioxins (as Total TCDD TEQ) were 1.83 ng/kg. There are no SF-DODS, ERL, or ERM
values for dioxin.

e Total DDT was 0.19 pg/kg, which is below the SF-DODS reference site database
screening levels.

e PCBs were not detected in sample BB3-2015.

o Total PAHs were 235.7 ug/kg, which is above the SF-DODS reference site database upper
value, but below the ERL (4,022 pg/kg).

4.4 BB4-2015 COMPOSITE SAMPLE RESULTS

BB4-2015 site sediment was 45.4% total solids with 97.2% fines (silts and clays). The TOC level
was 2.75% and above the SF-DODS (EPA 2015) upper range of 1.45%. Sulfide concentration
was 965 mg/kg.
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Arsenic (8.14 mg/kg) and cadmium (0.817 mg/kg) concentrations were both above the
SF-DODS (USEPA 2015) reference site database screening levels, but both below the
arsenic and cadmium ERLs (8.2 mg/kg and 1.2 mg/kg, respectively). Mercury (0.179
mg/kg) concentration was slightly above the ERL (0.15 mg/kg) but below the ERM (0.71
mg/kg). Nickel concentration was 72.5 mg/kg, which is above the ERL but below the upper
SF-DODS value (238 mg/kg).

Total butylins were detected at 1.5 pg/kg and were also above SF-DODS levels (ND — 1.3
Mg/Kg). There are no ERL or ERM values for total butyltins.

Dioxins (as Total TCDD TEQ) were 4.35 ng/kg. There are no SF-DODS, ERL, or ERM
values for dioxin.

Total DDT was 1.69 pg/kg, which is below the SF-DODS reference site database
screening levels, but slightly above the ERL (1.58 ug/kg).

PCBs were not detected in sample BB4-2015.

Total PAHs were 402.9 ug/kg, which is above the SF-DODS reference site database upper
screening level, but below the ERL (4,022 pg/kg).

4.5 SPC COMPOSITE ANALYTICAL CHEMISTRY RESULTS

SPC-2015 site sediment was 54.8% total solids with 52.0% fines (silts and clays). The TOC level
was 1.69% and above the SF-DODS (EPA 2015) upper range of 1.45%. Sulfide concentration
was 328 mg/Kg.

Arsenic (6.21 mg/kg) and cadmium (0.79 mg/kg) concentrations were both above the SF-
DODS reference site database upper screening levels, but both below the arsenic and
cadmium ERLs (8.2 mg/kg and 1.2 mg/kg, respectively). Nickel concentration was 61.4
mg/Kg above the ERM (51.6 mg/Kg).

Total butylins were 7.7 ug/kg, above SF-DODS levels. There are no ERL or ERM values
for total butyltins.

Dioxins (as Total TCDD TEQ) were 3.48 ng/kg. There are no SF-DODS, ERL, or ERM
values for dioxin.

Total DDT was 1.18 pg/kg, which is below the SF-DODS reference site database upper
screening level and below the ERL.

PCBs were not detected in sample SPC-2015.

Total PAHs were reported at 260 pg/kg, which is above the SF-DODS reference site
database upper screening level but below the ERL.
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Table 4-1 Bodega Bay Harbor Sediment Sample Results — Physical Testing

SF-DODS
Sample ID BB1-2015-1 |BB1-2015-2 [BB1-2015-3 [BB1-2015-4 BB2-2015-1 |BB2-2015-2 [BB2-2015-3 [BB2-2015-4 [BB3-2015-1 |[BB3-2015-2 [BB3-2015' |[BB4-2015"[SPC-2015"Ref. Units
Database?
Total Solids (SM 2540 G)|  83.7 80.2 68.1 80.3 72.5 79.1 81.5 81.9 83.2 73.8 53.1 45.4 54.8 — %, wet wt
Total Sulfide (9030M) <0.24 2.69 202 4.29 6.29 0.51J 0.34J <0.25 3.57 2.16 874 965 328 -~ |mg/Kg dw
Total Organic Carbon 0.029J 0.11 2.13 0.091J 0.13 0.11 0.069J 0.077J 0.14 0.23 2.00 275 1.69  |0.63 - 1.45|%, dry wt
(EPA 9060)
Grain Size (ASTM D422)
Gravel M (4.75 mm) 0 0.04 0 0 0 0 0 0 0.05 0 0 0 0 %, dry wt
Gravel F (2.00 mm) 2.43 0.11 0.06 0.58 0.01 0 0.83 0.12 0.04 0 0.48 0 0 %, dry wt
Sand VC (0.85 mm) 30.75 1.82 0.52 12.97 0.08 0.04 13.71 5.93 2.37 0.10 0.76 0.15 0.23 %, dry wt
Sand C (0.425 mm) 62.06 5.76 2.86 35.65 1.33 1.06 48.14 51.65 14.65 1.01 2.96 0.59 100 | 16-60 |%, drywt
Sand M (0.25 mm) 6.32 15.45 6.20 24.80 17.26 11.06 26.60 33.39 37.32 2.72 11.37 0.53 3.45 %, dry wt
Sand F (0.106 mm) 1.21 73.20 83.21 26.37 83.37 87.70 11.71 9.92 40.69 93.33 25.50 5.71 38.52 %, dry wt
Sand VF (0.075 mm) 0.05 0.42 2.96 0.09 0.12 0.15 0.04 0.02 0.14 2.29 4.88 1.37 219 %, dry wt
Silt 0.00 1.29 5.47 0.36 0.42 0.28 0.26 0.15 0.49 2.99 3399 | 5713 | 2932 | 25-62 [%, drywt
Clay 0.31 1.44 3.24 1.18 1.71 1.14 0.91 0.78 1.28 2.32 2107 | 4007 | 2270 - [%, drywt
Notes:

" — Indicates a Composite Sample
2 — SF— DODS Reference Database (USEPA 2015).

Highlighted values exceed SF-DODS Reference Database values
Values preceded by a less than symbol (<) were not detected above the method reporting limit
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Table 4-2. Bodega Bay Harbor Composite Sediment Sample Results

SF-DODS Ecological Screening Levels?
Sample ID BB3-2015' | BB4-2015' | SPC-2015' Ref. Units
Database? Salt Salt
ERL4/TELS ERM*/PEL5
;g;f%' (‘:’)0 lids (SM 53.2 45.4 54.8 - - - %, wet wt
ggg‘éagj'“de 874 965 328 . - - mg/Kg dw
Total Organic
Carbon (EPA 2.00 2.75 1.69 0.63-1.45 - - %, dry wt
9060)
Grain Size (ASTM D422)
ﬁ:ﬁ;’e' M (4.75 0 0 0 - - %, dry wt
Gravel F (2.00 mm) 0.48 0 0 - - %, dry wt
Sand VC (0.85 0.76 0.15 0.23 _ _ %, dry wt
mm)
Sand C (0.425 mm) 2.96 0.59 1.00 16 - 60 - - %, dry wt
Sand M (0.25 mm) 11.37 0.53 3.45 - - %, dry wt
Sand F (0.106 mm) 25.50 5.71 38.52 - - %, dry wt
Sand VF (0.075 4.88 137 219 B B %, dry wt
mm)
Silt 33.99 57.13 29.32 25-62 - - %, dry wt
Clay 21.07 40.07 22.70 - - - %, dry wt
Metals (EPA 6020/7471B/7742)
Arsenic 5.64 8.14 6.21 2.2-5.3 8.2 70 mg/Kg dw
Cadmium 0.61 0.817 0.79 0.3-0.6 1.2 9.6 mg/Kg dw
Chromium 53.1 67.2 56.2 69.2-283 81 370 mg/Kg dw
Copper 18.2 27.3 24.2 18.3-86.3 34 270 mg/kg dw
Lead 8.12 11.9 7.38 5.1-26 46.7 218 mg/kg dw
Mercury 0.118 0.179 0.135 0.1-0.2 0.15 0.71 mg/kg dw
Nickel 54.7 725 61.4 50.9-238 20.9 51.6 mg/kg dw
Selenium 0.33 0.5 0.4 0.6-2.6 - - mg/kg dw
Silver 0.054 0.086 0.06 0.2-1