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Donald Zelazny

Great Lakes Programs Coordinator e BT T
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270 Michigan Avenue rep v

Buffalo, NY 14203-2915

Dear Mrféazny:‘bw —

Thank you for your January 29, 2019 request to remove the “Restrictions on Dredging
Activities” Beneficial Use Impairment (BUI) at the Rochester Embayment Area of Concemn
(AOC) located in Monroe County. NY. As you know, we share your desire to restore all the
Great Lakes AOCs and to formally delist them.

4 )
i

Based upon a review of your submittal and the supporting data, the U.S. Environmental
Protection Agency (EPA) approves your request to remove this BUI from the Rochester
Embayment AOC. EPA will notify the International Joint Commission (1JC) of this significant
positive environmental change at this AOC.

We congratulate you and your staff as well as the many federal, state and local partners who
have been mstrumental in achieving this environmental improvement. Removal of this BUI will
benefit not only the people who live and work in the Rochester Embayment AOC, but all
residents of New York and the Great Lakes Basin as well.

We look forward to the continuation of this important and productive relationship with your
agency and the Rochester Embayment Remedial Advisory Committee as we work together to
delist this AOC in the years to come. If you have any further questions, please contact me at
(312) 353-8320 or your staff can contact Leah Medley at (312) 886-1307.

Sincerely,

Chris Korleski, Director

Great Lakes National Program Office

ce: Richard Balla, USEPA Region 2
Aisha Sexton-Sims, USEPA Region 2
Elizabeth VanRabenswaay, USEPA Region 2
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Michael Kuzia-Camnel, GNYSDEC
Wade Silkwarth, Monrae County Dept. (f Public Health
Ray Bejankiwar, 1JC
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January 29, 2019

Mr. Chris Korleski

Director

Great Lakes National Program Office
U 8. Environmentai Protection Agency
77 West Jackson Boulevard

Chicago, Hinois 60604-3507

Dear Mr. Kores

| would like to request the U S Environmental Protection Agency's concurrence
with the removal of the Rochester Embayment Area of Concern (AQOC) Restrictions on
Dredging Activities Beneficial Use Impairment (BUI). The New York State Depariment of
Environmential Conservation (NYSDEC) has determined that the removal criteria for this
BUI have been met to the maximum extent practicable under the Rochester Embayment
Remedial Action Plan (RAP).

A

The enclosed BUl Removal Repoit describes NYSDEC's evaiuation of the current
status of the impairment, which is based {argely upon State and Federal permilting
requirements for dredging, as well as historic sediment characterization efforts. NYSDEC
developed the removal proposal in accordance with the process contained in New York
State's Guidance for Delisting (Redesignation) of ACCs and their BUI Indicalors, which
is consistent the U.S. Policy Commiittee's Delisting Principles and Guidelings document,

The Rochester Frbayment Remedial Advisory Gommittee fully supports the
removal of this BUIL n addition, NYSDEC and the Monroe County Depariment of Public
Health (MCDPH) held a public meeting in March 2018 on the removal of this BUI. The
comments received were addressed as documented in the enclosed report.

if you need further information, please contact either Mr. Michael Kuzia-Carmel,
NYSDEC State AOC Coordinator, at 518-402-7231 or Me. Wade Silkworth, MCDPH
Rochester Embayment AQC Coordinator, at 585-753-5470. Thank you for your

consideration of this request.
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Sincerely,

37’"‘*/

/’50ndfd Zelazny
Great Lakes Programs Coordinator

Fnciosure

cc:  Mr. Richard Balla, USEPA Region 2
Ms. Aisha Sexton-Sims, USEPA Region 2
Ms. Elizabeth VanRabenswaay, USEPA Region 2
Ms. Mary Beth Giancarlo, USEPA GLNPO
Ms. Leah Medley, USEPA GLNPO
Mr. Michael Kuzia-Carmel, NYSDEC
Mr. Wade Silkworth, Monroe County Dept. Of Public Heailth
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Rochester Embayntent Area Of Concern
Restrictions on Dredging Activities

Beneficial Use Impairment (BUD Removal Report

November 2018

Prepared by:
Damianos Skaros, P.E. — NYSDEG, Great Lakes Program

Prepared for:
Rochester Embayment AOC — Remedial Adviscry Committee (RAC)

This Beneficial Use Impairment (BUI} Removal Report was prepared by the New York State
Department of Environmental Conservation (NYSDEC) in cooperation with the Manroe County
Department of Public Health (MCDPH), and was substantially funded by the United States
Environmental Protection Agency (USEDPA) through the Great Lakes Restoration Initiative
(GLRN. The NYSDEC and MCDPH acknowledge the significant efforts of the Remediat Advisory
Committee (RAC) in engaging stakeholders and the public throughout the BUI removal process,
For more information, please contact either the Remedial Action Plan Coordinator at MCDPH or
the ACC Coordinator at NYSDEC Division of Water.
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I. introduction

This Beneficial Use Impairment (BUI) Removal Report identifies the background, criteria,
supporting data, and rationale to remove the “Restrictions on Dredging Activities” BUI from the
Rochester Embayment Area of Concern (AOC). The status of this BUI is currently designated as
“Impaired’ due primarily to concerns from the Remedial Advisory Committee (RAQC) of the impacts
that overflow dredging could have on the Genesee River and Lake Ontario, specifically from acute
toxicity within the water coltimn and the resuspension of contaminated sediments.

To assess the condition of this BUI, the RAC develaped a series of specific BUI remaval criteria
that would need to be met in order to address the water quality concerns associated with dredging
practices perfermed within the AOC. The three current remaval criteria were developed by the
RAC to address sedimeni chemistry evaluation pertaining to open lake disposal of dredged
materiais, overflow dredging, and regulatory requirements.

Following an evaluation of applicable data sets and evidence gathered to address this impairment,
the New York State Department of Environmental Conservation (NYSDEC) has determined that
the specific criteria needed to remove BU| 7 —- Restrictions on Dredging Activities have been met
for the Rochester Embayment AOC. The Rochester Embayment RAC is in agreement with this
determination and fully supports the removal of this BUI. Accordingly, the intent of this removal
report is 1o present the supporting evidence and rationale which justifies the removal of the .
Restrictions on Dredging Activities BUI from the Rochester Embayment AQC.

Il. Background

In the Great Lakes Basin, the Internaticnal Joint Commission (IJC) has identified 43 Areas of
Congcern {AOC) where pollution from past industrial production and waste disposal practices has
created hazardous waste sites and contaminated sediments. Up to fourteen BUIs, or indicators
of peor water quality, are used to evaluate the condition of an AQCC.

The Rochester Embayment AOC encompasses the lower portion of the Genesee River from the
mouth of the river up to the Lower Falis in Rochester, NY and the partion of Lake Ontario within
a straight line drawn from Bogus Point to Nine Mile Point (Figure 1). Remedial Action Plan (RAP)
coordination is led by the Monroe County Department of Public Health (MCDPH), in coliaboration
with the local RAC {Appendix A).

The Rochester Embayment was originally listed as an AQC due to the known or suspected
presence of multiple BUls, including Restrictions on Dredging Activities, which is generally
censidered impaired when “contaminants in sediments exceed standards, criterta. or guidelines
such that there are restrictions on dredging or disposal activities” (1IC, 1591).

All AOCs have a RAP that is developed in three stages. Stage | that identifies specific problems,
Stage i which outlines the restoration work needed, and Stage HI {not yet developed for the
Rochester Embayment AOC) which documenis the cumulative completion of all restoration
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activities and provides delisting justification for the entire AQC. Currently, the Rochester
Embayment RAP consists of the Stage | and Stage H RAP documents, which identify the causes
of and restoration plans for the BUis throughout the ACC. Ultimately, through-the progressive
development of each compenent, a Stage il RAP will be developed which will document the
completion of all the identified remedial efforis and restoration activities within the AOC. In
addition, this final stage wili display how the completed efforts saiisfy each ¢f the BU removal
criterial goals and obiectives, as well as a recommendation that the AOC designation be removed
and the AQC is officially delisted.

According to the Stage | RAP for the Rochester Embayment AOGC (MCDPD,- 1883), the
Restrictions on Dredging Activitias BUI is listed as “impaired” for the |_ower Genesee River portion
of the AOC, and “not impaired” for the Rochester Embayment of Lake Ontario portion of the AOC.
This determination was made as a result of Monroe County’s concern of the impacts that overflow
dredging could have on the Lower Genesee River, specifically acute toxicity within the water
column and the resuspension of contaminated sediments. At the request of Monroe County,
NYSDEC prohibited overflow dredging in Rochester Harbor, Additionally, the Stage 1 RAP
indicated that the restriction on overflow dredging should be maintained in order to prevent '
excessive turbidity at public beaches.

A sediment evalualion approach was initially selected as the BUI removal criteria: “When
contaminants in sediments do not exceed standards, criteria or guidelines such that there are
restrictions on dredging or disposal activifies.” This BUI removal criterion matched {JC BUI
removal guidance for restrictions on dredging activies and provided a more comprehensive
evaluation of sediment chemistry thai would be resuspended in the water column during dredging
activities, while also incorporating regulatory reguirements and standards.

Throughout the RAC's meeting history, the remaval criteria for the Restrictions on Bredging
Activities BUI have been refined and better defined to incorporate a complete and comprehensive
assessment of site conditions, During the May 18. 2012 RAC meeting the most recent BUI
removal criteria were approved, which consisted of three criteria that addressed sediment
chemistry evaluation and open lake disposal, averflow dredging. and regulatory requrements.

A. BUi Removal Criteria

The BUI removal criteria for the Restrictions on Dredging Activities BUI were developed by the
RAC in order to address the water quality concerns associated with dredging practices performed
within .the AQC. Through the guidance of technical subcommitiees, it was the RAC’s
determination during a meeting held on May 18, 2012, that if the following criteria could be
achieved the restrictions on dredging BUI for the AOC could be removed.

As determiined by the RAC, the removal criteria for the Restrictions on Dredging Activities BUI are
as follows:

1. Due to condifions created by ovedlow dredging, it will be prohibited in the Genesee River.
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2. Sediments from routine commercial and recreational navigation channel areas historically
dredged by the USACE will meet standards for Open Lake Disposal.

3. Sites outside of the historically dredged channel will be required to follow the current or future
NYSDEC/ACOE/ASEPA permitting processes and meet the associated standards.

The above BUI removal criteria are consistent with United States Environmental Protection
Agency (USEPA) Delisting Guidance document (USPC, 2001) and the International Joint
Commission (1JC) delisting guidelines {[JC, 1981). :

B. Endpoint

The endpoint to restore this BU| is achieved by satisfying each of the above criteria, which will
ensure that the area’s environment and overall water quality are adequately protected. As further
described below, each of the listed BUI removal criteria have been satisfactorily met as a resuit
of State and Federal permitting requirements and standards. Therefore, removal of the
Restrictions on Dredging Activities BUI from the Rochester Embayment AQC is warranted and
proposed by the RAC committee members.

C. BUI Removal Comments and Report Preparation

The following questions were considered when evaluating whether to proceed with the change in
status for the Restrictions on Dredging Activities BUL:

1. Are sufficient data available to assess the status of this BUl in terms of the specific
removal criteria?

2. Does the information available regarding restoration of the impaired beneficial use
support the BUI removal criteria?

3. Does the RAC and general public concur that the BUI removal criteria have been
met?

NYSDEC and MCDPH prepared this evaluation and included a thorough review of technical
reports and supporting documents.

I, Technica! Guidance Resources

In order to evaluate each of the BUI removal criteria, a series of historical references, permitting
reguirements, and guidance documents have been utilized {0 assess sediment conditions and
future dredging operational restrictions within the Rochester Embayment AOC. Through the
resources described below, the RAC was able to determine that the sediment quality as well as
future screening requirements for dredging and disposal operations would justify removal of the
Restrictions on Dredging Activities BUL
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A. Technical Guidance Resource #1: New York State Technical & Operational Guidance
Series 5.1.8 — “In Water and Riparian Management of Dredged Material’

The NYSDEC developed the New York State Technical & Operational Guidance Serfes 5.1.9 —
*in Water and Riparian Management of Sediment and Dredged Material” (TOGS 5.1.9) in an effort
to develop a "uniform and balanced approach to dredging projecis” throughout the waters of New
York State (NYSDEC, 2004). This documenti provides detailed guidance on how to properly
assess, plan, permit, dredge, evaluate, and monitor a dredging project. Through this document,
a dredging project can be comprehensively designed o ensure that all environmental concerns
are considered and addressed.

In-water sediment dredging is a necessary yet complicated process, often resulfing in the short
term resuspension of fine and coarse grain material that degrades water guality and impacts the
fish and wildlife species within the system. Additionally, for dredged management units where
chemical or biclogical contaminants have been deposited, unregulated dredging operations can
result in further contaminant distribution through sediment and chemical fransport. Therefore,
ensuring that adequate delineation of contaminants and dredging boundaries, best management
practices, and placement methods are implemented throughout the planning and implementation
process is imperative to protect water quality and avoid increased degradation of the water
column and surrounding sediments.

The TOGS 5.1.9 guidance document is the primary resource used by the NYSDEC technical staff
during the evaluation and permitting of dredging projects. its content outlines the necessary permit
requirements but also incorporates guidance that is to be used to identify appropriate ways of
assessing sediment gquality, performing dredging, and managing dredged materials. If a project
failes to adhere {0 the TOGS guidance, it will typically not be permitied. Though each dredging
project is unigue and requires individual analysis for permitting, guidance through TOGS 5.1.9
provides a blueprint on all project components necessary in obtaining a dredging permit through
New York State that is consistent with all regulations and regulatory requirements, to ensure water
quality and environmental conditicns are managed and mainfained.

B. Technical Guidance Resource #2: Great Lakes Dredged Material Testing and
Evaiuation Manual

The Great Lakes Dredged Material Testing and Evaluation Manual (GLTM) was developed
through the combined efforts of the USEPA and the USACE, in order to “present guidance on
testing and evaluation for proposed discharges of dredged material into the United States waters
of the Great |.akes Basin” (USEPA & USACE, 1998). The manual’'s evaluation process is based
on a tiered approach that integrates chemical, physical, and biological factors in order to
determine the impacts that the dredging activities and materials will have on the environment.
Each subsequent tier offers a greater level of intensity in the evaluation of the dredged material,
providing additional evidence beyond standard chemical analysis. This allows for a compiete and
comprehensive determination, based on multinle factors and site specific considerations.




The mitial tier for the GLTM performs a basic analysis on the project, based on available
information and background conditions, while successive tiers incorporate more detailed and
specialized tests which provide additional scientific information used in the determination process.
Within each tier it will be concluded that either “1) available information is not sufficient to make a
“contaminant determination, or 2) available information is sufficient to make a contaminant
determination.” A determination will conclude if the project and dredged material will or will not
have “unsuitable, adverse, contaminant-related impacts” (USEPA & USACE, 1898). if a
determination is unable to be made, additional information will be needed therefore requiring
progression to the next evaluation tier.

The GLTM is used by the USACE to evaluate all dredging projects throughout the Great Lakes
Basin, as it provides a comprehensive evaluation of the dredging and disposal practices
appropriate for a dredging project. This testing manual is especially useful when beneficial reuse
and open lake disposal options are considered, as it evaluates direct impacts to aquatic bicta and
overall water quality beyond standard chemical threshold values. ltis also used by NYSDEC staff
in permitting of dredge activities, as it provides additional levels of verification to TOGS 5.1.9
through scientific processes in determining ultimaie and direct impacts to the environment.

IV. BUI Indicator Status Resolution

The Rachester Embayment AOC’s Rastrictions on Dredging Activities Bl has besn assessed
through a series of State and Federal policies and permit requirements, which conclude that each
of the removal criteria has been adequately achieved. Though all dredging projects are unigue
and site specific, requiring individual assessments to site specific conditions and aobjectives, the
astablished removal criteria for this BUI provide for the continued protection of water quality
conditions within the AGC, therefore justifying removal.

A. Restrictions on Bredging BUI, Criteria 1: Overflow Dredging

Overflow dredging is the process of allowing excess water that accumulates within the dredge
barge during dredging to overflow as it's filled. This process increases the dredged material
loading, resudting in fewer disposal trips and optimizing the operaticnal efficiency of the project.
However, as the excess water is decanted back into the river system, lower density particles can
overflow the barge and cause an increase in turbidity. An increase of turbidity within the water
column can potentially result in acute toxicity for many aquatic biota and the recontamination and
disperston of contaminants through the re-suspension of compounds. Therefore, this practice is
primarily used with caution and for sediment that has been property evaluated and determined to
be without appreciable contamination {no toxicity te aquatic life).

TOGS 5.1.9 approaches overflow dredging in a conservative manner, recommending that the
practice be permitfed on only a site specific basis following detailed review, and when dredged
sediments are classified as “Class A — No Appreciable Contamination (No Toxicity to aquatic life)”
(NYSDEC, 2004). In summation, though overflow dredging can be considered for site specific
projects, it is onhly permissible under very specific and conservative circumstances which




demonstrate that water quality and environmental conditions will not be adversely impacted as a
resuli of the overflow.

The Genesee River's federal navigation channel is routinely dredged by the USACE, with the
mosi recent permitting of the operations and dredging cccurring in 2016. These operations reqguire
that the USACE obtain a “Protection of Waters” permit from the NYSDEC to ensure regulations
and environmental conditions are maintained. The NYSDEC evaluated the proposed operations
and issued a permit {Permit 1D: 8-2614-00604/00006) with a series of conditions which were
required in order to ensure the environment and ecosystem were adequately protected. The
prohibition of overflow dredging is included as condition four of the permit. stating “Under no
circumstances is the dredaing operations 1o be conducted in such a manner that water, andfor
suspended sediments, be allowed to be discharged from the vessel by “overflow dredging” or
discharged from the vessel(s) other than at the approved open-lake disposal site” (Appendix B).
This permit condition is maintained within the permitting records for this location and will be
incorporated within future navigational dredging permtts unless sufficient precautions and
environmental justification is provided.

Though a complete prohibition on overflow dredging has not been established within the AQC,
site specific evaluations and permit condifions have been incorporaied into past and fulure
dredging operations, therefcre addressing the concerns associated with cverilow dredging
practices. Through both the technical guidance documents (e, TOGS 5.1.9 and GLTM) and
permitting requirements specifically set for the Rochester Embayment AQC, the overflow
dredging concerns emphasized with BUI removal criteria 1 have been adequately addressed.

B. Restrictions on Dredging BU, Criteria 2: Open Lake Disposal

Open Lake Disposat is often proposed for large dredging prejects where significant sediment
volumes are generated, typically associated with routine maintenance of Federal Navigation
Channels, which make alternative piacement options difficult and expensive. While Open Lake
Disposal is cautiously used due {o the resuspension and depasition of fine grain material, it is
accepiable in certain circumstances where it can be shown not to result in adverse impacts to the
environment, aquatic biota or the placement location. According the Stage | RAP; "As of 1992,
sediments from the Genesee River are deemed suitable for open lake disposal” {(MCDPD, 1893).

The GLTM's fiered approach is used in the evaluation of dredged material proposed for Open
Lake Disposal, as it provides multiple tiers of evidence on the overall effects and impacts the
material will have from both a physical and biological perspective. As described above, the
subsequent tiers of the GLTM provide infermation used in determining if the material will cause
adverse impacts based on specific testing conditions which replicate conditions during OLD. if
the advanced testing verifies that Open Lake Disposal is appropriate, the practice will be
permissible,

Dredging within the Genesee River's federal navigation channel is performed by the USACE,
during rouline maintenance of the channels navigable depths. In 2016, the NYSDEC issued a
Protection of Waters — Water Quality Certification Permit, which authorized the USACE to perform




routine dredging within the federal navigation channel of the Genesee River, within the Rochester
Embayment ACC boundaries. The permit alsc identified that OLD would be permitted within a
specified Lake Ontario disposal site. “Dredging of an estimated maximum of 450,000 cubic yards
of material from the federal navigational channei and placement of the material at the authorized
I_.ake Ontario open-lake disposal site” (Appendix B). '

The USACE utilized the GLTM in order evaluate the dredging practices for the navigational
dredging project and determing acceptable disposal methods which would not result in adverse
impacts to the environment. In accordance with the GLTM, the material from within the federal
navigation channel was analyzed and compared to both a Lake Ontaric reference area as welf as
the proposed OLD placement area, in order to determine if adverse or unacceptable related
impacts would be expected from Open Lake Disposal of the dredged material. Determinations
were based on an analysis and comparison of the material’'s physical and chemical {(inorganics,
metals, PAHs, pesticides, PCBs) composition. In addition, advanced testing was performed in
order to predict the release of contaminants into the water column, which was then directly
compared to applicable water quality standards.

The testing results and comparison analysis allowed for a determination to be made on the
applicability and impacts that Open Lake Disposal would have on the area. The analysis alsg
incorporated historical samplingfevaluations from previous dredging projects within the project
area in order to provide additional data and supporting documentation. it was concluded that
Open Lake Bisposal would be an acceptable disposal method for the Rochester Embayment
navigation channel material due to the lack of adverse impacts to the environment; “Evaluation of
Rochester Harbor and offshore Lake Ontario sediments shows that the open lake placement of
dredged sediments at the existing, authorized open-lake placement area is not expecied to cause
unacceptable, adverse, contaminated-related impacts.”

The NYSDEC evaluated the sampling results and conclusions presented by the USACE and
determined that Open Lake Disposal was an acceptable practice for the proposed navigational
maintenance dredging. A Protection of Waters — Water Quality Cerlification permit was issued
on February 1, 2016.

in May 2018, the USACE conducted an evaluation of sediment within the Federal navigation
channels of Rochester Harbor at the mouth of the Genesee River. The objective of this project
was to determine whether dredged sediment within Rochester Harbor met the guidelines for Open
Lake Disposal. As a result of the evaluation, the USACE determined that Open Lake Dispoal of
sediment within the Federal navigation channels would not cause contaminant-related impacts,
and that Open | ake Disposal was an acceptable disposal method for this material. The 20186
sediment evaluation report prepared by USACE is included as Appendix C.

Though additional sampling and advanced analysis will be required for future proposais to perform
Open Lake Disposal, the USACE has obtained appropriate permits tfo perform Open Lake
Disposal within the Rochester Embayment navigation channel for gver 30 years. While there is
no reason to assume that future dredging projects will not meet Open Lake Disposal critiera,
similar advanced testing procedures and analysis through the GLTM will be required inorder to
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jusiify the practice and obtain appropriate permiis. Therefore, this BUl removal criterion is
considered to be satisfied.

C. Restrictions on Dredging BUl, Criterion 3: Permitting for Dredging Operations
Located Quiside of the Federal Navigation Channel

in September 2011, Battelle conducied sediment sampling on behaif of USEPA's Great | akes
Natienal Program Office (GLNPO) throughout the lower 6 miles of the Genesee River to
characterize sediment ouiside of the federal navigation channel, and to determine if sedimeni
remediation was necessary under the Great Lakes Legacy Act {GLLA)}. Qverall, the sediment daia

suggest that the average contaminant levels fall within the Class B sediment guality threshold per
- TOGS 5.1.9 (Battelle, 2012}. For class B sediments, dredging and riparian placement may be
cenducted with several restrictions that are applied based upon site-specific concerns and
knowledge coupled with sediment evaluation (NYSDEC, 2004). The final summary report for the
site characterization project is included as Appendix D.

The policy of New York State, sat forth in Title 5 of Article 15 of the Environmental Conservation

‘Law (ECLY), is to preserve and protect the State’s lakes, rivers, streams and ponds. The Protection
of Waters Regulatory Program was developed by the NYSDEC to prevent undesirable activities
on water bodies by establishing and enforcing regulations. According to the Protection of Waters
regulation 608/808.5 (Use and Protection of Waters/Excavation or placement of fill in navigable
waters), a permit is required for excavaticn or placement ¢f fili in navigable waters of the State,
below the mean high water level, including adjacent and contiguous marshes and wetlands:
*Permit required. No persan, local public corporation or interstate authority may excavate from or
pltace fill, either directly or indirectly, in any of the navigable waters of the State or in marshes,
estuaries, tidal marshes and wetlands that are adjacent to and configuous at any point {¢ any of
the navigable waters of the Siate, and thai are inundated at mean high water level or tide, without
a permit issued pursuant to this Part.”

Similarly, the USACE, NYS Office of General Services (NYSOGS), and the NYS Department of
State (NYSDOS) have similar laws and permitting requirements which regulate in water projects.
In an efforf to ensure individual projects obtain all necessary permits, across multiple regulatory
agencies, a Joint Application was developed. This application form is exclusively for activities
affecting streams, waterways, waterbodies, coastal areas, sources of water, and endangered and
threatened species, based on project specific conditions and abjectives; and identifies NYSDEC,
USACE, NYSOGS, and NYSDOS permitting requirements. The application is utilized by these
agencies in order to ensure permitting requiremenis and appropriate methodologies are
incorporated inta the project.

The Joint Application form ensures that all necessary and current permitting requirements are
obtained and properly regulated throughout the project design and implementation process. This
ensures that a consistent and comprehensive permitting process Is implemented for all inwater
projects, including dredging activities. These controls and regulatory process ensures that all
projects abide by all reguiatory requirements, are protective to the envircnment, and incorporates
appropriate best management practices for all stages of the project. As a result, all areas within
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the AOC will be properly addressed and permitted within the AOC. Therefore BUI criteria 3 has
been satisfied.

V. Conclusions

~ As discussed within this document, the established BUI removal criteria have been adequately
achieved and therefore justify removal of BUl 7 — Restrictions on Dredging Activities for the
Rochester Embayment AQC.

Due to the fact that all dredging projects are unique, specific restrictions and requirements are
difficult to implement. However, as a result of a series of environmental regulations, permit
conditions, and monitoring studies, future dredging operations will be evaluated and permitted in
a selective and conservative manner that is protective of environmental conditions. Through these
regulatory measures and technical guidance documents overflow dredging, open lake disposal,
and proper permitting, each of the BUI remaval critieria will be sustained.

A. Removal Statement

In the Stage | and Stage || RAPs for the Rochester Embayment AOC, the Restrictions on Dredging
Activities BUI was oniginally listed as Impaired for the Lower Genesee River portion of the ACC.
This designation was made as a resuft of Monroe County’s concern of the impacts that overflow
dredging could have on the waterbody, specifically acute toxicity within the water column and the
resuspension of contaminated sediments,

In order to assess the status of the Resftrictions on Dredging Activities BUI, the NYSDEC
consulied the New York State Technical & Operational Guidance Series 5.1.9 — “In Water and
Riparian Management of Sediment and Dredged Maternial’ {TOGS 5.1.9) and the Great Lakes
Dredged Material Testing and Evaluation Manual (GLTM) as technical guidance resources. These
documents are used by the USEPA, USACE, and NYSDEC in the evaluation of dredged material
and ultimately in the permitting process associated with dredging activities. TOGS 5.1.9 and the
GLTM were used in the permitting of 2016 mainterrance dredging in the Genesee River’s federal
navigational channel by the USACE. This dredging project was used {o re-assess the removal
criteria for the Restrictions on Dredging Activities BUL

Following an evaluation of applicable data sets and evidence gathered to address this impairment,
the New York State Department of Enviranmental Conservation (NYSDEC) has determined that
the specific criteria needed to remove BU| 7 — Restrictions on Dredging Activities have been met.
The RAC fully supports the recommendation that the Restrictions on Dredging Activities BU} for
the Rochester Embayment AOC be removed from the list of impaired BUls.
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B. BUl Remioval Steps (To be completed as steps are taken)

Completed | Date Step Taken
1. N 8/1993 BUI first documented as “Impaired” in the Stage |
RAP.
2. v 52012 | BUl removal criteria revised with RAC consensus.
3. Y 1212017 RAP advisory commitiee agreed {o proceed
e mn ... forward with BUl removal.
4, v 3/15/2018 Public meeting advertised and held, information,

cutreach, and comment on removal
recommendation conducted (ncluded a 30-day
public comment period) —- see Appendix F.

5. N 8112018 Comments assembled, re-drafted BUl removal .
report prepared to include necessary changes.
6. N 8/29/2018 NYSDEC (in consultation with USEPA R2)

compleies final modifications 1o the Restrictions
- .1 on Dredging Activities BU{ removal document.
7. N TBD Coordinate the formal transmittal of the BU
removal with USEPA GLNPO and communicate
ER L result with JC.
8. v TBD Communicate resufts to local RAP Coordination
' for appropriate recognition and follow-up,

C. Post-Removal Responsibilities

Following removal of the Restrictions on Bradging Activities BUI, the organizations listed below
will continue ongoing environmental programs {o ensure that the restored beneficial use is
protected and continues tc remain unimpaired. The environmental programs relafing to this
beneficial use are: dredged material {esting, evaluation, and permitting, and coordination of the
Rochester Embayment RAC,

1. New York State Department of Environmental Conservation

NYSDEC will continue to evaluate dredging projects throughotit the Rochester Embayment AOC,
and will continue using TOGS 5.1.9 as well as GLTM in the issuance of permits for dredging
proposals. TOGS 5.1.9 provides a bluepring on all project components necessary in obtaining a
dredging permit through New York State thai is consistent with all regulations and regulatory
requirements, to ensure water quality and environmental conditions are managed and mainiained.
This will also ensure that the BUI removal criteria are susiained into the future.

2. United States Army Corps of Engineers

The USACE will continue to use GLTM as a technical guidance resource in the assessment of
dredging projects in the Rochester Embayment AOC. USACE will continue to perform routine




navigational dredging in the lower Genesee River, and will do s0 in accordance with all applicable
pracedures, standards, and guidance, '

3. United States Environmental Protection Agency

The USEPA will continue to provide funding for RAP/RAC Coordination and technical assistance
to the extent that rescurces are available to suppori the removal of remaining BUls and ultimately
the Delisting of the AOC. NYSDEC Great Lakes Program staff are anticipated to assist with these
efforts.

4. Monroe County Bepartment of Public Heaith

With EPA/GLRI funding, MCDPH currently pravides a Coordinator for the AOC RAP, facilifation
with RAC efforts, and technical assistance for AOC decumentation and project design. With
ongoing funding support, MCDPH will continue in these roles to assist the RAC and USEPA in
achieving the long-term goal of delisting the Rachester Embayment AOC.

5. Remedial Advisory Committee
The RAC will cantinue. to forward the objectives of the RAP by evaluating, supporting, and

documenting the restoration of the Rochester Embayment AOC, until all of the Beneficial Use
Impairments are restorad and the long-term goal of delisting the AQC can be achieved.
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Figure 1
Map of the Rochester Embayment ACC
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Facility DEC T 8-2614-80604

PERMIT

- Under the Environmental Conservation Law (ECL)

Permittee and Facility Information

Permil Issucd To: Facility:

[ § DEPT OF THE ARMY ' ROCHESTER HARBOR MAINTENANCE
DREDGING

THE PENTAGON GLENESEE RIVER

WASHINGTON, BC 20310 ROCHESTER, NY

Facility Loeation: in ROCIIESTER in MONROL COUNTY
Facility Principal Reference Point: NYTM-E: 288 NYTM-N: 47927

Latitude: 43°1526.3" Longitude: 77°36'42.6"
Project Location: Genesee River Navigational Channel
Authorized Activily: Dredging of an estimated maximum of 430,000 cubic vards of material from the
Federal Navigational Channel and placement of the maierial at the authorized Lake Ontario open-lake
disposal site.

Permit Authorizations

Water Quality Certification - Under Qe(.twn 481 - Clean \Vdier Act
Permit 1D 8-2614-00004/G0006

Reissuance {iffective Date: 2/1/2016 ~ Expiration Date: 12/31/2017

NYSDEC Approval

By acceptance of this permit, the pernﬁttee agrees that the permit is contingent upon strict
compliznce with the ECL, all applicable reguiations, and all conditions included as part of this
permit.

Permit Administrator: THOMAS P HALEY, Deputy Regional Permit Administrator
Address: NYSDLC Region 8 Ieadquarters

6274 E Avon-Lima Rd

Avon, NY 14414

Authorized Signature: - Nate  / /

Permit Components

NATURAIL RESOURCE PERMIT CONDITIONS

WATER QUALITY CERTIFICATION SPECHIC CONDITION
' Page 1 of 4



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Facility DEC 1D 8-2614-00604

GENERAL CONDITIONS, APPLY TO ALL AUTHORIZED PERMITS

NOTIFICATION OF OTHER PERMITTEE OBLIGATIONS

NATURAL RESOURCE PERMIT CONDITIONS - Apply to the Following
Permits: WATER QUALITY CERTIFICATION

1. Conformance With Plans All activities authorized by this permit must be in strict conformance
with the approved plans submitted by the applicant or applicant's agent as part of the permit apphcation.
Such approved plans were prepared by the U.S. Army Corps ol Engineers, and included in the
December 13, 2013 dated permit application, including but not limited ot the information contiined i

the December 13, 2013 Public Notice I.LOHD-14, and received by the NYSDEC on December I( 2013.

2. Conformance with Plans - Addenda In addition to plans referenced in the Condilion titled
"Conformance with Plans,” the activities authorized by this permit must be in strict conformance with
the following approved plans and/or subniissions made as part of the permit application: December 15,
2015 email from James Miller, U.S. Army Corps of Engineers (include Attachiment A).

3. Rochester Harbor Dredging Restrictive Dates All dredging and disposal shall be performed
during the period between April 30th and September 15th. H a hopper dredge is to be used to perform
the work, the operation will be complceted by August 15th.

4. Overflow Dredging Prohibited Under no circumstances is the dredging operation to be conducted
mn such a manner {hat water, and/or suspended sediments, be allowed to be discharged {rom the vessel
by "overtflow dredging” or discharged from the vessel(s) other than at the approved open-lake disposal
sitc.

5. Pre-Dredging Meeting Notification This olfice requests that a two week advance notification of
the Corps Pre-dredging meeting(s) with the selected contractor and reserves the right to attend and
participate in this meefing, :

6. Preding Site Visit This office also requests that an onsite field visit be scheduled within two weeks
of the beginning of the dreding operation. This would tnclude, but not be Hmited to vessels uscd in the
dredging and/or disposal activitics. ‘The purposc of the meeting is to ebscrve and comment on the
compliance of the dredging operation.

7. Precautions Against Contamination of Waters All necessary precautions shail be taken to
preclude contamination of any wetland or waterway by suspended solids, sedirments, fuels, solvents,
lubricants, cpoxy coatings, paints, concrete, leachate or any other envirommentally da,h,u,nous matcrials
associated with the project.

WATER QUALITY CERTIFICATION SPECIFIC CONDITIONS

1. Water Quality Certification The NYS Department of Environmental Conservation hereby certifies
that the subject project will not contravene effluent limitations or other himitations or standards under
Sections 301. 302, 303, 306 and 307 of the Clean Water Act of 1977 {PL 95-217) provided that all of the

conditions listed herein arc met,
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Facility DEC T 8-2614-00604

GENERAL CONDITIONS - Apply to ALL Authorized Permits:

t. Facility Inspeetion by The Department The permitted site or facility, including relevant records,
1s subject to inspection at reasonable hours and intervals by an authorized representative of the
Department of Environmental Conservation (the Department) to determine whether the permitice is
complying with this permitl and the ECL. Such representative may order the work suspended pursuant
to ECL 71- 0301 and SAPA 401(3).

The permittee shall provide a person to accompany the Departinent's representative during an inspection
1o the permit area when requested by the Department.

A copy of this permit, including all referenced maps, drawings and special conditions, must be available
for mspection by the Department at all times at the project site or facility. Failure to producc a copy of
the permit upon request by a Department represcntative is a violation of this permit.

2. Relationship of this Permit to Other Depariment Orders and Determinations Unless expressly
provided for by the Department. issuance of this permit does not modify, supersede or rescind any order
or determination previously issucd by the Department or any of the tems, conditions or requirements
contained 1n such order or determination.

3. Applications For Permit Renewals, Modifications or Transfers The permittee must submit a
separate written application to the Department for permit rencwal, modification or {ransler of this
permit. Such application must include any forms or supplemental information the Department requires.
Any rencwal, modification or transier granted by the Department must be in writing. Submission of
applications for permit renewal, modification or transfer are to be submitted to:

Regional Permit Administrator
NYSDEC Region § Headquarters
6274 &£ Avon-Lima Rd

Avon, NY 14414

4. Submission of Renewal Application The pernuttee must submit a renewal application at least 30
days before pernnit expiration for the following permit authorizations: Water Quality Certification.

5. Permit Modifications, Suspensions and Revocations by the Department Vhe Departiment
rescrves the right o exercise all available authority to modify, suspend or revoke this permit. The
grounds for modification, suspension or revocation inchude:

a. materially falsc or inaccurate statcments in the permit application or supporfing papers;

b. failure by the pemmitiee to comply with any terms or conditions of the permit;

¢. oxceeding the scope ol the project as desceribed in the permit application;

d. newly discovered material information or a2 material change in environmental conditions,
Page 3 of 4
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTATL CONSERVATION -
Facitity DEC 1D 8-2614-00604

relevant technology or applicable law or regulations since the 1ssuance of the existing permit;

¢. noncompliance with previously issued permit conditions, orders of the commissioner, any
provisions of the nvironmental Conservation Law or regulations of the Department related to
the permitted activity.

6. Permit Transfer Pcormits are transferrable unless specifically prohibited by statute, regulation or
another permit condition. Applications lor permit transter should be submitled prior to actual transfer ol
ownership.

NOTIFICATION OF OTHER PERMITTEE OBLIGATIONS

Ttem A: Permittee Aceepts 1egal Responsibility and Agrees to Indemnification

'The permiltee, excepting stale or federal agencies, expressly agrees to indemnify and hold harmlicss the
Department of Environmental Conservation of the State of New York, its representatives, employees,
and agents ("DEC™) for all claims, suits, actions, and damagces, 1o the extent attributable to the
permittee's acts or omissions in connection with the permittee’s undertaking of activities in connection
with, or operation and maintenance of, the facthity or facilities anthorized by the permit whether in
compliance or not in compliance with the terms and conditions of the permal. This indemmnilication docs
not extend to any claims, suits, actions, or damages to the extent attributable to DEC's own negligent or
intentional 4cls or omissions, ot lo any claims, suits, or actions naming the DEC and arising vader
Article 78 of the New York Civil Practice Laws and Rules or any citizen suit or civil I]}Dhtq provision
under federai or state laws.

Item B: Permittee's Contractors to Comply with Permit

The permittee 1s responsible for inlorming its independent contractors, cmployecs, agents and assigns of
their responsibility to comply with this permit, including all special conditions while acting as the
permitiee’s agent with respect to the pernntted activities, and such persons.shall be subject (o the same
sanciions for violations of the Environmental Conservation Law as those prescribed for the permittec.

Ttem C: Permittee Responsible for Obtaining Other Required Permits
The permittee is responsible for obtaining any other permits, approvals, lands, easements and rights-of-
way that may be required to carry out the activities that are authorized by this permit.

Item D: No Right te 'Frespass or Interfere with Riparian Rights

This permit docs not convey to the permitice any right to trespass upon the lands or interfere with the
riparian rights of others in order to perform the permitted work nor does it authorize the impairment of
any rights, title, or interest in real or personal property held or vested in a person nol a party to the
permit.
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USACE Buffalo District _ Dredged Sediment Evaiuation
_____Bochester Harbor, New York : December 2016

1.0 Introduction

Sampling and testing of sediments and water was conducted to evaluate scdiment quality within
the I'ederal navigation channels of Rochester Harbor, New York. Sediments within maintained
arcas of the harbor arc periodically sampled, tested and evaluated to corroborate the Section 404
Clean Water Act (CWA) contaminant determination that placement of dredged sediments at a
specitied site in the open waters of Lake Ontarie would not cause unacceptable, adverse,
contaminant-related impacts (40 CFR 230.11[d]).

1.1 Project Area

Rochester Harbor, New York is located at the mouth of the Genesee River on Lake Ontario, and
contains Lake Approach and ntrance Channels in lake, as well as a River Channel and Upper
Turning Basin in the river (Figare 1). ‘Fhese Federal navigation channels are decp-draft
(authorized depths range from -21 to -24 feet LWD') and designed to accommodate commercial
navigation.

The Federal navigation project is situated within the designated Rochester Embayment Area of
Concern (AOC). 'the existing restrictions on dredging activitics beneficial use impairment
{BU) for this AOC relates to restrictions on “overflow dredging.” This activity involves the
discharge of supernatani Irom the dredging vessel at the dredging site during the dredging -
process, “Overflow dredging” has the peteotial to relcase dissolved contaminants and bacteria
back to the river, and results in turbidity. Reductions in loadings of bacteria, nutrients and
conlaminants to the river as a resuit of Combined Sewage Overllow Abatement would now xcsult
in lower releases of these parameters during “overflow dredging.”

Rochester Harbor gencrally requires maintenance dredging on a semi-annual basis o facilitate
commercial, deep-draft navigation. As sediments deposit through sedimentation and accumulate
as shoals, they tend 1o obstruct deep-dratl commercial navigation in the channcls, thus requiring
regular maintenance dredging. About 220,000 cubic vards (CY) of sediments arc dredped during
each dredging operation. Recent harbor maintenance dredging has oceurred 1n 2014 and 2015.

The most recent testing and evaluation of maintenance-dredged sediments was conducted in
2012 (USACE 2012), based on data collected 1n 2004, 2005 and 2012. This evaluation
determined that dredged material from maintained Federal navigation channels meets Federal
guidelines for open lake placement.

1.2 Project Objectives

1he objective of this report s o evaluate whether sediments dredged {rom Rochester

Harbor meet contaminant determination CWA Section 404(b)(1) Guidelines for apen-lake
placement at 40 CI'R 230.11{(d). Previous festing and evaluation of sediments (USACE [2012])
concluded that thesc dredged scdiments met contaminani defermiination guidance. This

* Low Water Datum: Elevation 243.3 feet shove mean water level at Rimouski, Quehec. International Great 1.akes
Datum 1983,
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evaluation is in accordance with formal CWA guidance prescribed in the following dredged
sediment testing and evaluation manuals:

e Great Lakes Dredged Material Testing and Evaluation Manual (U.S. Environmental
Protection Agency (USEPA)/USACE 1998a).

e Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. — Testing
Manual (USEPA/USACE 1998b).

2.0 Sediment Testing and Analysis

2.1 Sample Collection and Processing

On May 25, 2016, surface grab and core sediment samples were collected from locations within
the harbor (Figure 2) and open-lake (Figure 3). Twelve discrete samples (RH-1 through RH-12)
were collected across the navigation channel for chemical and physical analysis. RH-1 through
RH-3 and RH-5 through RH-9 were surface grab samples and RH-4 (turning basin near river
mouth) and RH-10 through RH-12 (upstream limit of navigation channel) were core samples.
Core samples were attempted to project depth within areas of the harbor that have not been
typically maintained and have experienced substantial shoaling, however in each case refusal
was encountered prior to project depth. Sample RH-4 reached refusal at a sediment depth of five
feet, at an approximate elevation of 229.2 feet, about seven feet above the project elevation of
222.3 feet. Samples RH-10 through RH-12 each reached refusal at a sediment depth of 3 feet, at
a minimum estimated elevation of 225.2 feet, about three feet above the project elevation of
2223 ft. The entire recovered core contents were composited for sample analysis. Water
depths in harbor sample areas ranged from -9 to -23 feet LWD.

To characterize lake bottom sediments, two deep water-lake areas offshore of Rochester were
sampled for physical and chemical analysis: the open lake placement area (RD) and an open lake
reference area (RL) (Figure 3). Surface grab sampling was conducted at four discrete locations
within each lake area for physical and chemical analysis: RD-1 through RD-4 from RD and RL-1
through RL-4 from RL. Water depths at the open lake placement area ranged from -30 to -43 ft
LWD and water depths at the open lake reference area ranged from -47 to -52 ft LWD.

These discrete samples were also composited for chemical and physical analysis of RD (RD-
Comp) and RL (RL-Comp) composite samples, respectively. Comparisons between dredged
sediments and sediments from the proposed open lake placement area are considered with regard
to the identification of contaminants of concern in dredged sediment.

Each sample was subjected to the following laboratory analyses and associated methods:

metals (23 per TAL, including mercury) — EPA 6000/7000
total cyanide (CN) — EPA 9010B/9012A

total Kjeldahl nitrogen (TKN) — EPA 351
ammonia-nitrogen (NH3) — EPA 350
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o {otal phosphorus (1P) ~ EPA 3654

= polycyclic aromatic hydrocarbons (PAIs) (16 USEPA priority polutunts plus
methylnaphthalenes) — EPA 8270C

e pesticides — EPA 8081A

e polychlorinaied biphenyls (PCBs) (as Aroclors) — EPA 8082
& total organic carbon (TOC) — EPA 9060

¢ total oil and grease - KPA 1664

e prain sizc {sicve and hydrometer) — ASTM D421, D422

Additionally, cach harbor sample was subjected to standard elutriate esting, a laboratory
simulation to predict the release of contaminants to the water column from the discharge of
dredged sedimeni. Lach elutriate sample was analyzed for the same chemical parameters Hsied
for discrete samples. To characterize contaminant concentrations within the Lake Ontario water
column, a water grab sample was collected from Lake Ontario for similar analysis, sample RD.

3.0 Sediment Characterization

3.1 Physical Analysis

Sediment grain size data are summarized in Table 1. Generaily, sampled harbor and ake
scdiments consist of grey/brown silty clay with sand. Harbor sediments are predominately silt
and clay with fine sand, generally consisting ol aboul 40% sil{ and clay, and 35% fme sand.
Areas of coarser grained scdimienis arc present at (he head of the navigation channel, where
sediments are 75 to 95% sand and gravel. Sediments at the two lake areas consist of 21 to 39%
stlt and clay, and 61 o 80% sand and gravel. Scdiments at the open fake reference area contain a
highcr fraction of coarser grained sand (medium sand) than the harbor or placement arca
sediments.

3.2 Inorganic Analysis

Table 2 summarizes the results of bulk sediment inorganic analyses, including concentrations of
{N. NH3i. TKN. TP, total oil & grease and TOC. Cyanide is not detectable in harbor or lake
sediments. Concentrations ol NHs, TKIN, TP and {otul oil & grease are not substantially different
between harbor and lake samples. TOC ranged from 0.32 fo 3.3% in the harbor sedimenis
compared to .62 to 2.2% for lake sediments.

3.3 Metals Anaiy.sis

Table 3 summarizes the results for bulk sediment metal analyses. Dala were reported for
aluminumn, antimony, arscnie, barium, beryllivm, cadmium, calciom, total chromium, cobalt,
copper. iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium. silver. sodium,
thallium, vanadium and zine, llarboer sediment metal concentrations are not substantially
diffcrent compared to lake sediments, with the exception of cadmium (4.9 mg/kg) and silver (10
mg/kg)y in sample RIT-12. Silver has previously been detected in harbor sediments at
concentrations up to 7.13 mg/kg and at concentrations up to 3.87 mg/kg and 12 mg/kg for the
open lake reference and placement areas respectively {USACT 2012}, To evaluate the

5
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toxicological significance of these concentrations, solid phase toxicity test results from a recent
sediment testing and evaluation effort for the Rochester Embayment AOC (Battelle 2012) were
considered. As part of this effort, 10-day toxicity testing with the amphipod Hyalella azteca
indicated no significant reductions to survival for AOC sediments compared to control sediments
at average cadmium and silver concentrations of up to 4.64 mg/kg and 16.3 mg/kg respectively,
Of the two species that are recommended for dredged sediment toxicity testing, H. azteca is
considered to be more sensitive to metals. Based on this information, cadmium and silver in
dredged sediment are not identified as contaminants of concern.

3.4 PAH Analysis

Table 4 summarizes total PAH concentrations in the bulk sedimerit samples. PAH laboratory -
data were reported as 17 individual PAH compounds (16 USEPA priority pollutants and 2-
methylnaphthalene). Total PAH concentrations in harbor sediments range from 402 to 2,899
ug/kg. This is similar to the range of 598 to 2,054 pg/kg measured in lake sediments.

3.5 Pesticide Analysis

. Table 5 summarizes pesticide concentrations in the bulk sediment samples. Pesticides were
generally not detectable in harbor or lake sediments, with the exception of
dichlorodiphenyltrichloroethane (DDT) and metabolites dichlorodiphenyldichloroethane (DDD)
and dichlorodiphenyldichloroethylene (DDE). Detected total DDT concentrations in harbor
sediments range from 0.64 to 2.5 pg/kg, compared to 0.63 to 19.9 pg/kg for lake sediments. Beta
chlordane was detected at levels just above the reporting limit in two harbor samples. Based on
the infrequent detection of pesticides within harbor sediments and the relatively low levels that
were analyzed, sediment associated pesticides are not identified as a contaminant of concern.

3.6 PCB Analysis

Table 6 summarizes total PCB concentrations in the bulk sediment samples. PCB Aroclor
laboratory data were reported as seven individual Aroclor mixtures, with Aroclors 1242, 1254
and 1260 being detected. PCB Aroclors are generally not detectable in harbor sediments, with
only one detection of 16 ug/kg. PCB Aroclor concentrations are not detectable in placement area
sediments, but ranged from 99 to 170 pg/kg in open lake reference sediments.

3.7 Elutriate Test Analysis

The elutriate test is a laboratory preparation used to predict the release of contaminants to the
water column resulting from the discharge of dredged sediment. Sediment and water from the
dredging site are mixed into a slurry with a sediment to water ratio of 1:4, and subsequently
allowed to settle for 1 hour. The resulting supernatant is sampled, centrifuged to remove
particulates and then analyzed as the elutriate. Elutriate results can be directly compared to
applicable water quality standards to evaluate potential impacts to the water column associated
with the discharge of dredged sediment.
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Elutriate test results were reported for the same constituents that were analyzed in the sediment
samples. The elutriate contaminant concentration data are summarized in Tables 7 through 11.
PAHs and PCBs are not detectable in the elutriate samples. Low releases of metals, inorganics
(CN, NH3 and TP) and pesticides (beta-chlordane and delta hexachlorocyclohexane [BHC]) were
detected at concentrations that would meet applicable state water quality standards for the
protection of aquatic life.

4.0 Conclusion

This evaluation of Rochester Harbor and offshore Lake Ontario sediments shows that the open
lake placement of dredged sediments at the existing, authorized open-lake placement area is not
expected to cause unacceptable, adverse, contaminant-related impacts. This indicates that the
open-lake placement of these dredged sediment meets the contaminant determination portion of
the CWA Section 404 (b) (1) Guidelines (40 CFR 230.11[d]). This conclusion is limited to an
elevation of 229 feet in the turning basin and an elevation of 225 feet at the head of navigation.
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Harbor Sampling Locations

site_id
RH-1
RH-2
RH-3
RH-4
RH-5
RH-6
RH-7
RH-8
RH-9
RH-10
RH-11
RH-12

y_coord

43° 15.930' N
43° 15.738' N
43° 15.375' N
43° 15.304' N
43° 15.164' N
43° 14.748' N
43°14.352' N
43° 13.970' N
43° 13.682' N
43° 13.576' N
43° 13.487' N
43° 13.394' N

x_coord

77° 35.813' W
77° 35.975' W
77° 36.297 W
77° 36.310' W
77° 36.507' W
77° 36.750' W
77° 36.823' W
77° 37.031' W
77° 36.959' W
77° 36.951' W
77° 36.944' W
77° 36.934' W

Pagelof 1




Lake Sampling Locations

site_id
RL-1
RL-2
RL-3
RL-4
RD-1
RD-2
RD-3
RD-4

v_coord

43° 17.601' N
43° 17.590' N
43° 17.3568' N
43° 17.347 N
43° 16.586' N
43° 16.586' N
43° 16.371' N
43° 16.368' N

x_coord

77° 37.146' W
77° 36.725' W
T77° 37.149''W
77° 36.739' W
T7° 34.590' W
77° 34.267T W
77° 34.593' W
T7° 34.261' W

Page 1of 1
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TABLE 1: Rochester Harhor and Lake Ontario Sediment Particle Size Distribution {RYI 2016])
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TABLE 3: Rochester Harbor and Lake Ontario Sediment Metals Concentrations (RTI 2016)
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TABLE 4: Rochester Harbor and Lake Gntario Sediment PAH Concentrations (RTI 2016])
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TABLE 5: Rachester Harbor and Lake Ontario Sediment Pesticide Concentrations {RTi 2016)

053U

ndall

4L

A3

CATL

LR R H

(LR 24010 : {}';8 U o i
[ B D‘_ Ay ’ O.Lui U U..Jé u U.flé U
teU G580 JEY bzl 0eil L))
ns7l - 047u

HEDEN
TaiF

iraril
Il.l.b.’ u
U,“S? u
54

7aU

NAETIE

N.R41F

W T RETCOTEDT AT
It FRTHATER RFSINT

'CCITICTY SCFARTING BINGT



TABLE 6: Rochester Harbor and Lake Ontario Sediment PCB Concentrations (RTt 2016)
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TABLE 7: iake Ontario Water Columu and Rochester Harbar Sediment Elutriate PAH Concentrations (RTI 2016)
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TABLE 9: lake Omario Water Column and Rochester Harbor Sediment Elutriate PCB Concentratiens (RT1 2016}
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TABLE 10: Lake Ontario Water Column and Rochester Harkor Sediment Elutriate Inorganic Concentrations {RTF 2016}
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TABLE 10: Lzke Ontaric Water Column and Rochester Harhor Sediment Elutriate Metal Concentrations [RT! 2016)
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Appendix D

Task 6: Final Summary Report for Site Characterization at the Genesee
River Sediment Site, Rochester Embayment AOC, Rochester, New York, June
2012
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1.0: INTRODUCTION

Under contract to the Chicago-based Great Lakes National Program Office (GLNPO) of the United States
Environmental Protection Agency (U.S. EPA), Battelle has completed a characterization of the nature and
extent of potential contaminants in the Genesee River from the mouth of the river at Lake Ontario
upstream 5.1 miles to the Veteran’s Memorial Bridge (NY State Route 104) in Rochester, New York.
Specifically, under Task 6 of U.S. EPA Work Assignment (WA) 2-09, Contract Number EP-W-09-024,
Battelle developed a Quality Assurance Project Plan (QAPP), performed the environmental assessment,
and prepared this summary report. Battelle developed the Quality Assurance Project Plan (QAPP) for
Contaminated Sediment Support; Task 6: Site Characterization at the Genesee River Sediment Site,
Rochester Embayment AOC, Rochester, New York, hereafter referred to as the QAPP (Appendix J;
Battelle, 2011), which specifically defines the sampling and analysis procedures utilized during the
sediment characterization.

The Great Lakes are among the largest and most complex freshwater ecosystems in the world, providing a
home, water, and food to millions of aquatic plants, animals, and people. Harmful pollutants to the Great
Lakes include polychlorinated biphenyls (PCBs), heavy metals, oil and grease, and polycyclic aromatic
hydrocarbons (PAHs). Contaminants such as PCBs settle into the sediment and enter the food chain
when they are ingested by fish, causing adverse effects in human health and the environment. Although
discharges of toxic chemicals to the Great Lakes have been reduced in the last 30 years, high
concentrations of contaminants persist in the sediment (mud) of some rivers, harbors, and bays as a
“legacy” of North America’s industrialization.

To help address the contaminated sediment problem, the Great Lakes Legacy Act (GLLA) of 2002 was
signed into law on November 27, 2002. The Act authorized $270 million in funding over five years,
beginning in 2004, to specifically assist with the cleanup of contaminated sediment in America’s 31 Areas
of Concern (AOCs). AOCs are designated by the United States and Canada as locations where beneficial
consumption, dredging activities, or drinking water consumption have been impaired or restricted. For
most of these AOCs, the driving factor causing the impairment is contaminated sediment. U.S. EPA's
GLNPO administers the Legacy Act. As of June 2011, 10 remediation projects have been largely
completed and several more are scheduled to get under way in 2012. Nearly 1,300,000 cubic yards of
sediment have been cleaned up. The GLLA of 2002 is part of a larger strategy to provide a healthy,
natural Great Lakes environment for swimming and fishing, as well as a source of clean water for
drinking and industrial uses.

The Statement of Work for this project provides the basis for support for site characterization at locations
under the reauthorization of the GLLA. The approach outlined below to characterize the sediment quality
will allow GLNPO to make rigorous, qualitative assessments based on quantitative data to support
upcoming remedial actions at this site as well as provide a baseline of conditions prior to remediation.

In the 1981 report of the Great Lakes Water Quality Board (GLWQB) of the International Joint
Commission, the Rochester Embayment of Lake Ontario was identified as a Class B AOC with “...
moderate violations of water quality objectives and some indications of fish contamination in Rochester
Harbor...” (GLWQB, 1981). In its 1985 report , the GLWQB designated the Rochester Embayment a
Category 4 AOC, indicating “causative factors known, but remedial action plan not developed and
remedial measures not fully implemented,” identifying embayment problems as conventional pollutants,
heavy metals, toxic organic substances, contaminated sediments, and fish consumption advisories. The
report also identified pollutant sources as municipal and industrial point sources, combined sewage
overflows, and in-place pollutants (U.S. EPA Great Lakes Rochester Embayment AOC Web site
http://www.epa.gov/glnpo/aoc/rochester.html). This AOC includes approximately 9.6 km (6 miles) of the




Genesee River that is influenced by lake levels from the river mouth to the Lower Falls. While action in
intervening years has resulted in reductions in point sources and near-elimination of combined sewage
overflows, sediment removal in the lower river has been performed as part of the U.S. Army Corps of
Engineers (USACE) navigation project in the port area as well as dredging at piers and within harbors.

The purpose of this site characterization project is to evaluate contamination in areas contiguous to the
navigation channel to see if remedial action is necessary to delist or move forward delisting of the
dredging beneficial use impairments and to evaluate surface sediments with respect to potential impacts to
benthos and fish. A limited habitat assessment was also conducted to evaluate opportunities for
integrating habitat restoration with potential remediation. This study to determine if the sediments could
be remediated under the GLLA was performed at the request of the New York State Department of
Environmental Conservation (NYSDEC).

1.1 Project Area

The Rochester Embayment AOC, Rochester, New York, is formed by the indentation of the Monroe
County shoreline between Bogus Point in the town of Parma and Nine Mile Point in the town of Webster.
The northern boundary of the embayment is delineated by the straight line between these two points. The
Kodak Park manufacturing facility is located on the western side of Genesee River at the southern extent
of the project study area. Site operations were initiated in 1891 by company founder George Eastman.
Kodak Park currently occupies an area nearly 4 miles long and up to a mile wide with some 125
manufacturing buildings. The facility has 40,000 miles of pipelines, 30 miles of roadways, two power
plants, and a wastewater treatment plant that opened in 1957. The treatment process was upgraded to
advanced secondary treatment in the 1970s (Kodak, 2012). The primary contaminant of concern released
by Kodak is the metal silver, critical to the photographic film chemical process. The study area includes
approximately 9.6 km (6 miles) of the Genesee River that is influenced by lake levels, from the river's
mouth to the Lower Falls. The drainage area of the embayment is approximately 2,500 square miles
(6,475 kmz) in area. More information about the AOC can be found at htip://epa.cov/ereatlakes/aoc/
rochester.html. Figure 1-1 provides an overview of the site location.

When the restriction on dredging beneficial use impairment (BUI) was proposed for delisting, one
reviewer objected, indicating that sediments outside the federal navigation channel were too contaminated
for open lake disposal, the delisting criteria for the BUL. An additional feature of the restrictions on
dredging activities BUI is the prohibition of overflow dredging in the lower Genesee River, due to water
quality concerns with regard to oxygen depletion, fecal coliform, ammonia and re-suspension of
contaminants. This site characterization was proposed based on this objection and on discussions
between U.S. EPA, USACE, NYSDEC, the City of Rochester and the AOC Remedial Action Plan
Coordinator.

This site characterization evaluates contamination in areas contiguous to the navigation channel, focusing
on shoreline areas likely to be dredged in the foreseeable future.

Additional sediment-related BUIs in the Genesee River are, among others, degradation of fish and
wildlife populations and degradation of benthos. This site characterization will generate data that can be
used to evaluate sediment contamination potentially impacting benthos and fish, especially reintroduced
sturgeon in this area, within the approximately 3-mile upstream stretch of the Genesee River.
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1.2 Project Objectives

The primary objectives of this WA task are to:

Characterize contamination in sediments outside of the navigation channel within the
Genesee River

Evaluate surface sediments with respect to potential impacts to benthos and fish.

Analyze 15 fish collected by U.S. Fish and Wildlife Service (USFWS) in May 2011 for
contaminants of concern.

To achieve these objectives, the following WA objectives were identified;

Evaluate both historical and recently collected data to determine any data gaps, define a
list of chemicals of interest based on the data results with respect to BUI delisting, and
evaluate the need fo supplement existing data for both surface and subsurface sediment in
the Genesee River. The data generated from this study will be summarized in a GLNPO-
formatted database.

Formulate a statistical sampling design based on the data gap assessment and data needs
for characterizing sediment contamination in sediments adjacent to the dredge channel
that may be dredged in the future and in surface sediments upstream of the dredge
channel up to the Veteran’s Memorial Bridge (NY State Route 104).




e Collect surface and subsurface sediments and analyze them for chemical, physical and
bioavailability/toxicological parameters of interest in the river.

e Perform a limited habitat assessment of the Genesee River nearshore/riparian habitat to
identify the major habitat types present and the extent of their coverage to provide
information that will help assess future remediation opportunities and options.

e  Analyze 30 fish tissue samples from 15 fish (Brown bullhead [Ameiurus nebulosus))
collected by USFWS in May 2011 for contaminants of concern. Fish tissue results and a
brief discussion are presented in Appendix [ — Fish Tissue Technical Memorandum.

e Evaluate the sampling results including, but not limited to:

a. [Estimate the horizontal extent of and concentration of contaminated surface (top 6
inches) sediments upstream of the dredged channel area.

b. Estimate the vertical and horizontal extent of contaminated sediments outside the
navigation channel from Lake Ontario to the terminus of the dredge channel.

c. Characterize the toxicology, bioaccumulation and bioavailability of contaminants as
they currently exist in contaminated sediments.

d. Summarize the results of the fish tissue samples collected by USFWS and analyzed
under this WA.

e. Summarize the habitat assessment information.

f. Determine that the project qualitative and quantitative quality objectives and limits
have been achieved.

e Present the results in a site characterization report that includes recommendations for next
steps should data gaps be evident and/or remedial action be warranted.

The overall approach for establishing the sampling plan for the Genesee River was to follow U.S. EPA’s
data quality objective (DQO) process, which is documented at the following Web site
(http://www.epa.gov/quality/qs-docs/gd-final.pdf ). This is a systematic planning tool that first targets
one or more management decisions that need to be made for the site in question, and then considers the
quantitative information needed to support those decisions, the risk (i.e., consequences and probabilities)
of making incorrect decisions, and the minimum amount of data required to support the decisions and
adequately control the risks. For Genesee River, the goal of sampling is to characterize the nature and
extent of contamination in sediments along the shorelines adjacent to the navigation channel from surface
sediments down to the expected maximum depths of potential dredging (current channel dredge depth of
23ft) and in surface sediments upstream of the navigation channel. Future dredging may not be to the
same depth as the channel, and data from the appropriate interval are available for specific planning
purposes. Data were reviewed and qualitatively assessed with respect to potential impacts to benthos and
fish by comparing contaminant concentrations to sediment quality guidelines such as the probable effect
concentration (PEC) and incorporating the toxicology data produced by this study. In the case ofa
contaminant of interest (COI) without an associated PEC, an alternative sediment quality guideline was
used. For silver, the effects range-low (ER-L) and the effects range-median (ER-M) was used (Long and
Morgan, 1990). For total toxicity equivalent (TEQ) of dioxins and furans, definitions of Class A, B, and
C from the NYSDEC Technical and Operational Guidance Series 5.1.9 (NYSDEC, 2004) were used. The
benchmarks used are further defined in Section 3.1. The project sample design was developed to provide
sufficient data to address this objective within bounds defined by DQOs.

The specific applications of each of the analyses used to derive the sampling plan are detailed in
Appendix A of the QAPP, Genesee River Sampling Design (Battelle, 2011). QAPP Appendix A also
details the power analysis used to derive the sampling plan. As discussed in QAPP Appendix A, the
major limitation of the historical data used to establish the sampling design is that the easting and
northing coordinates were either unknown or unable to be incorporated during the short timeframe due to



not existing in a database. 'The analytical results were averaged based on sampling areas but spatial
correlation analysis could not be performed. The data report for the study phase presented here details the
resizlts of ficld sampling activitics, and summarizes the results of laboratoey analyscs so that GENTPO can
cvahate sediment contamination within the project arca, Sample collection and laboratory analyscs arc
deseribed in Section 2. Results of analyses are summarized in S8ection 3.4 Discussion of results and
recommendations are presented in Section 4. Appendix A contains a summary table of sample collection
imnformation and copies of field records (log books, chain-of-custody forms). Appendix B provides
analytical laboratory results tor sediment chemical and physical analyscs {data tables, narratives, and
quality assurance and qualily control |[QA/QC | summaries) with the Taboratory full reports on DVD only.
Appendix C containg the whole sediment toxicity testing results (data summary tables and laboratory
report). Appendix D contains summaries of the statistical analyses. Appendix L contains habitat
assessment pholographs. Appendix F contains sediment chemical concentration figures, Appendix G
provides an assessment of data usability, Appendix T conlains the third-partly data validation report
{DVD only). Appendix [ contains the Fish Tissue Technical Memorandum. Appendix J contains the
responses to the Dratt Report Comments. Appendix ) contains the project QAPP {DDVE only).



2.6: FIELD SAMPLE COLLECTION

Sample collection in support of characterizing the nature and extent of conlamination in sediments within
the Genesee River AOCs (see Figure 1-1) was performed during a single tield sampling event in
Seplember 2011, Sampling stles occupied for the collection of sediment samples arc shown in Figures 2-
Taand 2-1h. Areas shaded with blue in the site figures portray the channel dredge area, while tan shading
indicates the area outside of the dredged channel. 'The locations and analytical approach were developed
by GLNPO and Battelle, Overall sampling design and details of the analyses and methods are deseribed
m the QAPP (Battelle, 2011). Ticeld survey activitics, including mobilization and demobilization,
extended over a 7-day period. The [irst day meluded stafl and cquipment mobilization: days iwo through
five inchaded sediment core collection and processing; and day six included the collection of a single
sediment core followed by staff and equipment demobilization. Table 2-1 provides the field schedule and
a brief summary of daily activities,

Table 2-1. Schedule of Field Activity

Activity ' Date
Staff and Equipment Mobilization to Rochester, New York September 11, 2011
Sediment Sample Collection — three surface grabs and three cores September 12, 2011
Sediment Sample Collection four surface grabs and five cores September 13, 2011
Sediment Sample Collection — 19 surface grabs and 10 cores September 14, 2611
Scdiment Sample Collection - nine surfizee grabs and ninc cores September 15, 2011
Sediment Sample Collection — 11 surface grabs and one core; habitat survey September 16, 2011
# Huabitat Photo Collection Stafl and Equipment Demobilization Seplember 17, 2011

21 Sedimcnt Colicetion

Sediment sampling began un September 12, 2011, and continued through September E6, 2081, Sediment
core and surface grab sample collections were performed from U.S. EPA R/V Mudpuppy I, The Battelle
hoat (Gale Force) was used in support of operations and habitat photography. Surface sediment samples
were colleeted trom all 33 proposed locations plus the required four field duplicate samples (collected at
GR-03, GR-13, GR-14, and GR-32) for a total of 37 surface sediment samples (Figures 2-1a and 2-1b).
Sediment core samples were collected from all 24 proposed locations (co-located with 24 grab samples)
plus one additional location (Jabeled GR-23M) as well as the required three field duplicate cores
(collected at GR-03, GR-13, and GGR-14), resulling in a fofal of 28 cores (Figure 2-1b). Scdiment cores
collected via vibracore ranged in length from 0.9 at GR-11 to 19.9 ft at GR-16. Ten of the 25 sediment
cores did not reach a hard-bottom refusat point during collection.

Table 2-2 provides the coordinates of cach sample station as well as the water depth, sediment thicknecss
and elevation. Scdimeni cores thal did not penctrate to refusal arc identified. Ditferential global
positioning system {(1XGPS) coordinates for each sample station were acquired from the on-board unit of
the R/V Mudpuppy I Trimble Pathfinder Pro XRS system with differential corrections provided by the
USACL Beacen to provide sub-meter real-time aceuracy. Covrdinates were hand recorded into the field
logs.
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Figure 2-1a. Actual Sediment Sample Locations Adjacent to Dredged Navigation Channel and within Marinas
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Figure 2-1b. Actual Sediment Sample Locations South of Dredged Navigation Channel



Table 2-2. Semmary of Core Sample Station Coordinates and Water/Sediment Mcasuarements

Latitude Longitude Water Water/Sediment
Samples | Observation} (WGS84; {(WGS8d; Depth™ | Sediment {Tmterface Elevation Refusal
Station iD{ Collected Date DeeDeg) DecDeg) (f)  {Thickness (ft) (fi} Elevation (ft)
GR-01 | SurfacesCore | 97122011 43255233 | -77.604240 5.0 £3.0 238.3 223.3%
GR-02 | SurfacesCore | 971272011 43.253430 -71.605307 &2 no datz 235.1 no data
GR-03 | Surface/Core | 941572011 43.253920 | -77.608308 13.0 95 230.3 22085
GR-0313 | Surtaee Core | 9785/2011 32353918 | -77.608313 130 10.0 230.3 2208
GR-04 | SurtacerCore | 9822011 | 43232333 | -77.607265 5.4 10.0 2379 227.9
GR-85 | Surface/Core | HE6/2011 | 432350695 | -77.609078 30 .0 o 2402 S 3320
GR-86 | Surfucc/Core | 91512011 43.250982 | -77.610175 13.8 35 | 388 226.0
GR-07 | Surface/Core | 9/15/2011 432449322 | -77.610390 36 3.0 2397 224 7P
GR- | Surtace/Core | 941572011 43248128 | -77.612227 3.2 14.0 238.1 224.1
GR09 | SurfacesCore | 915/2011 | 43.246865 | ~77.611680 -0L.6 15.0 243.9 2289
GR-18 | Swrfuce/Core | 91572008 | 43244952 | -77.613147 14.9 7.5 2284 2209
GR-11 | SurfacefCore |  9/15/2011 43.243113 | -77.613225 16.6 2.0 226.% 224.7
GR-12 | Surface/Core | 97157201 | 43241772 | -77.613898 1.9 20.0 2414 221.4%
GR-13 | Swiface/Coze | 07142011 43241237 | -77.615142 2.9 12.3 240.4 227.9
GR-13D | Surfuee/Core | 971472011 43241237 | -77.615162 29 14 2404 227.9
GR-14 ] Surlace/Core | 91142011 43240265 77613087 95 94 2338 2248
GR-14D | Surface/Core | 914:2011 43.240257 | -77.613093 9.5 9.03 233.8 2718
GR-15 | SwifaceCore | %/14/2011 | 43239162 | -77.614210 1.7 15.0) 2316 216.6%
GR-16 | Surfuce/Core | 97142011 | 43237257 | -77.614322 5.6 20.0 2377 21771
GR-17 | Surface/Cere | 971472011 43.236040 -77.616:153 10.9 30 2324 2274
GR-18 | Surface/Core | 914/2011 43.234515 | -77.616633 11.7 3.0 2316 218.6
GR-19 | Surface/Core | 91372011 | 43.232280 | -77.618243 6.4 20,0 2429 222 9t
GR-20 | Surface/Core | 9/14/2011 43231958 | -77.6]13915 9.9 13.6 2334 218 4"
(3R-11 surface/Core{ WI3/2011 A3 22934K SIT.616387 6.8 130 236.3 221.5%
(GR-22 | Surface/Core |  9/14/2011 43227615 | -77.615493 53 17.5 238.0 2205
£R-23 | SurfaceCore | 971372011 43225798 | -77.616123 3.8 6.3 227.5 221.0
GR-23M Core 9/132011 43.225798 | -77.615782 Prd 2.0 2319 2299
GR-24 | Surfuce/Core | 97132417 44.223673 77615018 5.2 0.0 228.1 2221
(iR-25 Surface 9162011 | 43221803 | -77.615030 253 NA 222.0 NA
GR-26 Surface 9:16/2011 432175352 | -77.616688 6.4 NA 236.9 NA
GR-27 Surfuce 0162011 43.214360 | -77.620217 12.4 NA 230.9 NA
GR-2§ Surface 9/ 16201 1 13.2123535 | -77.624558 16.4 NA 226.9 NA
(GiR-29 Surfuce 97162011 43200708 | -77.626302 127 NA 230.6 NA
iR-30 Surtace F16/2001 | 43205383 | -77.626537 15.4 NA 227.9 NA
GR-31 Surfiee 9/16/201 1 43.201927 | -77.623957 16.5 NA 226.8 NA
GR-32 Surface 9/16/20€ | 43198422 | -77.620870 13.7 NA - 2296 NA
£R-32D Surface 911672011 43.198315 77620013 13.7 NA 229.6 NA
(=33 Surface 9/16:201 1 $3.193893 | -77.620015 13.1 NA 23012 NA

WSE] - World CGicodetic System 1984
(ay Water depth adjusted to low waler dalum {243.3 {1} established fur Rimouski, Quebec (Inlemational CGreat 1.akes Datum. 1983),
(b} Indicated that refusal was not encouniered; therefure, uctual sediment thickness is unknown.




22 Sediment Processing

lndividual cores were transferred to an on-shore slaging arca where Baitelle ticld stail took sample
custody. Upon receipt, the identification of each sediment core was verified, and the core was securely
stored in an on-site refrigerated trailer pending processing.

Each core was processed independenily and the core segments that were generated were translerred mto
designated sample conlainers prior o processing the next core. Sediment core processing activities were
conducted as follows:

e The core was positioned fengihwise on a clean processing luble thai was coated with a
piece of disposal plastic. The polvcarbonate core tube was cut lengthwise on opposing
stdes with an electric shear to expose the sediment core. The exposed sediment core was
then splif lengthwise down the middle with a clean knife.

+  Hach sediment core was measured with a tape measore and marked at 3-foot intervals for
identitication, evaluation, and segmenting determination.

¢ The split core was photographed starting at the top of the core (sediment surface) and
continuing to the bottom of the core. Each phofograph included a placard with the
project name, date, sample station identification (11J), and the measuring tape showing
the core interval that was documented. Photographs of each core are provided in
Appendix A4,

s (orc features were described foflowing American Socicty for Testing and Maleriaks
(ASTM) Procedure 132488-93 (ASTM, 1993). Features such as sediment type (silt, clay,
sand, etc.), color, consistency, sedimentary structure, and odor were documented. Fhis
mformation was recorded on a core characterization log (Appendix A2). Signiltcant
changes or inclusions, such as wood debris, shell hash, and sand layers, were documented
at the core depth in which they occurred.

e (lores were segmented into 3-foot sections, e.g,, 0to3f, 3106, 610911, Oto 12 fi, 12
o l5f6, 5w I8, ISw2l .
¢ The target core depth was an clevation equivalent to a dredge depth of -23 {1, or
refusal.

5

.

3 {he final depth interval was adiusted to the final recovery at >9 inches past the
previous interval.

o Ifthe final penetration was <9 inches past the previous interval, that material was
combined with the previous micrval.
o Sediment trom each selected interval was sampled in a manner representative of the
entire interval length.

e  Fach sample was mixed to a uniforn color and consistency using an electric mixer
cquipped with an alominum paddle.

¢ After homogenization, samples were transferred into the appropriate pre-labeled,
certified-clean comainers, stored in the on-site sefrigerated trailer or placed on ice and
prepared [or overnight shipment to the appropriate laboratory.

e The processing table was decontaminated and recoated with a piece of disposable plastic
sheeting and he next core was processed in a similar manner.

10



Table 2-3 summurizes the segmenting and processing of each core and the number of samples that were

geaerated for the following laboratory analyses:

11

e Total metals (Al, Ag. As, Cd. Cr, Cu, Pb, Hg. Mn, Ni. Se, 7n)

o Dioxins amd furans (bottom serment only)

¢  PAHs (Modificd Analysisin  17)

e Pesticides (including Mirex)

*  Herbicides

+ PCHs as Aroclors

« Diesel range organics (13RO} and residual range organics (RRQO)

&« Total organic carbon (TOC)

¢ Total Solids (%)

¢ Acute/chronic toxicity: 10-day survival and growth test with the amphipod Hyalella
azteca. Each toxicity sample was produced from specitic depth intervals from one to
three separate cores (c.g., [3] 0 to 3 {1 sections = one sample, [3] 3 10 6 1 sections = a
second sample, cte.). The target was three core segments per sample; however, cores
were not necessarily the same length, so theee scegmenis were not always available for
homagenization into the test sample.

‘e Archive: Sample material was archived when possible as a precavtion for sample loss
during shipping. analyticul difficultics ai fhe laboratory, and tor providing material for
unforescen requests for addittonal analyses, Archived samples will be held for 1 year
after collection or 6 months beyond the delivery of the final report, whichever timeline is
grealer.
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Table 2-3. Summary of Sampling and Analyses by Sampling Station (Continucd)
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Table 2-3. Summary of Sampling and Analyses by Sampling Station (Continued)
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Table 2-3. Summary of Sampling and Analyses by Sampling Statios {Conlinued)
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23 In-Field Data

In-field sample collection and processing information, including sediment collection logs for each surface
scdiment grab and sediment core, phote documentation of individual cores and sample chain-of-custody
logs, are provided in Appendix A, Each sample collection fog includes a deseription of the sampling
tocation, observations, number and typefs) of samples collected and anv comments. Each core
characterization log includes a detailed description of the entire core, sediment core segmenting details,
and the assigned sample identification. More specifically, Appendix Al contains daily operation logs and
sediment sample collection obscrvations. Appendix A2 contains core processing logs which provide
information on core IDs, colicetion date and tiwe, core Hihology. the core scgmentation, and individual
sample {core segment) IDs. Appendix A3 provides a record of sample chain of custody forms. Appendix
A4 provides phetograph documentation of each core. Photographs were collected at [-ft core intervals.
Core photos contain the core wentification and length is referenced with a tape measure., Core photos are
then collated by core and digitally stitched together inlo one nnage of the core. The core photograplis,
individual and merged, are also provided on a CD-ROM, as Appendix A5,

2.4 Deviations from the QAPP
The following deviations from (e QAPP occourred:

e Sediments for three composite samples for toxicily testing were not collected from the
surface grabs at nine kocations (GR-25 through GR-33). Adcequate data were provided
from the ofher 42 toxicity tests and, therefore, this deviation is nol deemed to
significantly affect the project goals. levels of contamination in surtace sediments at
these nine locations were less than core samples that were tested for toxicity and did not
show significant toxicily. '

+ In calenlating the dioxin TEQs for cvaluation of results, toxicity cquivaleney factors
(‘TLFs) developed by the World Health Organizagion {WHQ) in 2005 {Van den Berg et
al., 2006) were used rather than the 1998 International TEFs developed by the North
Atlamtic Treaty Organization (1998) that were used (o develop the sediment guidance in
(NYSDEC, 2604). Usec of the 2005 TEFs represents the most up-to-date evaluation of
dioxin toxicity and are considered best practice.

e The QAPP listed the hydrocarbon analyte groups of DRO and oil range organics (ORO)
for analysis and gouandification. However, the petroleum hydrocarbon group RRO was
quantificd rather than QRO. The DRO method covers the carbon groups of C10 through
C28, the ORO method covers C20 through (35, and the RRO method covers (24
through C36. 'The results reported cover similar ranges (RRO has one extra carbon range
meluded). The overlap between the two groups was reduced by reporting RRO instead of
ORC) thus increasing the resulution of the results. This change is not considered to have
any significant impact on the data quality.

o The QAPP histed percent solids as an analyte. CAS aad this report are presenting
moisture data as percent solids. Percemt solids converts {o percent moisture essentially as
% Moisture = 100 - % Solwds. There are some minor measuring differences, but these
differences do not significantly impact the use of these data.



3. SUMMARY OF SITE CHARACTERIZATION RESULTS

This scetion presents a sumimary of the analytical, toxicological, and habifat asscssment eesults, Sediment
cores were analyzed lor physical and chemical parameters as outlined in Table 3-1. Analyses were
performed by Columbia Analvtical Services (CAS) at its [abs in Houston, 'Fexas and Kelso, Washington.
The USACE lingineer Research and Development Center (ERDC) provided toxicological testing
following the methods listed in Table 3-1. The analytical methods used are standard U.S. EPA or ASTM
methods that have been slighily modified {or environmental matrices and improved detection limits.
Laboratory repoerts for cach individual parameter are presented as Appendices Bl (CAS Houston data)
and B2 (CAS Houston data). Toxicity data from the USACE ERIXC lahoratory are summarized in
Appendix Cl; complete reports for toxicity testing are provided in Appendix C2. [n addition to the
chemical, phystcal, and biological testing, a limited habitat assessment using available information with
feld venhcation using dignial photographs was performed by Baticlle.

Table 3-1. Methods for Laboratory Analysis

Parameter | Basc Methad [ Lab |

Sediments :

Dioxins and Furans B2D0A {CAS-Houston

PCBs as Aroclors 8082A (L1)™ CAS-Kelso

PAHs (n 17 8270D CAS-Kelso

Pesticides BORIA (11 CAS-Kelso

Herbicides 8151a CAS-Kelso

TP {DRORRO) 8015C CAS-Kelso

TOC ASTM D4129-82 CAS-Kelso

Total Merals (Al, Ag, As, Cd, Cr, Cu, b, . - . e

Ha Mo, Ni S(e Zn)g- - 6010C (1.E) CAS-Kelso

Merecury (Ho) T471A '

Moisture Content ASTM 2216 CAS-Kelso
Porewater

Ammonia | NA 1 ERDC

: Yoxicity Testing . R
16 Day solid phase survival {24) and U.S. EPA 1601 ERD o
growth with the amphipod Hvalelia azteca | (U.S. EPA, 2000)

NA -~
{a) 1.I method modified for ow level analysis.

3.1 Sediment Chemistry Data

Scediment cherisiry results have been evaluated tor the range and average of detected concentrations,
location of the maximum concentration, and, where available, against sediment quality guidelines
(SOGs). Sediment chemistry summary data tables are provided in Appendix B. Consensus-based SQGs
have been crealed by several groups of researchers. For this projecy, the values reported in Development
and Evaluation of Consensus-Based Sediment Gualily Guidelines for Freshwater Ecosystems by :
MaeDonald ef al. (2000} were viilized. MacBDouald ot al, (2000) defines {wo benehmarks: the threshold
cticets concentration {FEC; below which adverse effects are not expected to oceur) and the probahle
effect conceatration (PLC: above which adverse effects are likely). These two benchmarks are calculated
using the geometric mean of three to six TEC/PEC-1ype vatues from published sediment quality
ouidelines.
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Once objective of this study is to use the benchmarks to determine the likelihood that a contaminant is
below a concentralion of potenlial coneern. The data cun be expressed within a hypothesis test {o
demonstrate that the arithmetic mean sediment contaminant concentration tor a particutar COl is lower
than the applicable TLC or PEC. MacDonald et al. (2000) provides consensus-based SQGs for
freshwater sediments for 27 analyvtes measured in this study. The MacDonald SQGs do not include two
contaminanis of high interest for the Genesce River — silver and dioxins and furans. For silver, the
SQGs provided in Long and Morgan (1990) were used. Long and Morgan {(1990) provide two
benchmarks, the ER-1. and the ER-M, which are similar to the MacDonald ¢t al. (2060} TEC/PEC
benchmarks. For dioxing and furans, the TEQ was calculated using the WHO 20035 methods (Van den
Berg, 2006; Section 2.4), The TEQ was then compared to the NYSDEC Technical and Operational
Guidance Scries 5.1.9, which lists three classes of sedimoent quality thresholds for dredged material
propused for in-water/riparian placement (NYSDEC, 2004). The classes are;

s Class A - No appreciable contamination (no foxicily to aquatic life)
« (lass 3 - Moderate contamination (chronic toxicity to aquatic kfe)
¢ (lass € - High contamination {acute toxicity to aquatic life).

Class A and Class € criteria were selected as most comparable to the TEC and PEC eriteria, respectively,
and were used in evaluating total 'TEQ results.

Table 3-2 lists all of the benchinark values used and their sowrce. For data evaluation, non-deteets have
been caleulated using onc-half of the method detection Fmit value [or all analyles except tolal TEQ for
dioxins and furans, and PCB Aroclors. Tn these fwo cases, non-detects were considered zero. Field
duplicate data are not inciuded in the tabular, graphic, or statistical analyses of data.

31 Pioxins and Furans (Modified Analysis). CAS amalyzed 65 sediment samples (58 primary
samples and seven {icld duplicate samples) for dioxins and furans using methods defined in U.S. EPA
SW-846 8290A. A 10-g sumple was spiked with internal slandards and extracted usiag (oluene by cither
Soxhlet extraction apparatus or accelerated solvent extractor. FoHowing solvent exchange to hexane,
sample cleanup procedures (sulfuric acid, column chromatography using sitica gel and activated carbon)
were used to remove interferences. The final extract was spiked with recovery internal standards and
analyzed by high-resolution gas chromatograph/high-resobution mass spectrometer. The resulls were
reporied for the 17 individual 2,3.7,8-substituled dioxing and furans, {otal congencr classes, and total
THQs. Total THEQ was calculated by multiplying the concentration of each of the 17 2,3,7 8-substituted
dioxins and furans by a toxicity factor (WIIO, 2005) used to equate each individual congener to the
toxicy of the most toxic congener 2,3.7,8-tetrachlorodibenzo-p-dioxin (TCDD) and adding them
togcther for a total TEQ. Al resubts were reported as ngdkg dry weight.

Dioxins and furans were only analyzed in the surtace sediments and in the deepest 3-foot seement of each
core. Llioxins were detected in 100% of the samples analyzed. Table 3-3 and l'igures 3-1a and 3-1b
summarize the total TEQ results by depth. The largest percentage of samples with total TEQ results
above the NYSDEC Class A benchmark (4.5 ng/kg) occurred in the 12 to 15 ft core segments (71%).
Two samples. one cach from the 12 to 15 {t core segment of Stations GR-2¢ and (3R-21, also had resuits
above the Class €' limit of 30 ng/kg (80.4 ng/kg for GR-21 and 69.8 ng/kg for GR-20). FThe GR-21 {12 to
13 ft) segment also had the highest concentration of L} of the 17 2,3,7.8-substituted dioxins and furans
(80.4 ng/ky), including the highest concentration of 2,3,7.8-TCDD {3.37 ag/kg).
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31

TFable 3-2. Sediment Quality Guidelines Used for Data Evalvation

SOG NYSDEC TOGS 5.1.9 Sedimen{ Classification
Analyte Class - Uniss
TEC® PECY A® B c®

Arsenic Metal 4.7 33.0 < 14 14 - 53 =33 meke dry wt
Cadmiam Metal (.99 4.98 <12 1.2-935 > 9.5 mgke div wit
Chrominm Metal 434 it NA NA NA me'ke dry wt
Coppet Metal EIN {49 < 33 33 -207 = 2017 medke dry wi
Lead Metal 358 128 <33 33 - 166 = 166 medke dry we
Mercury Metal 18 [.G6 < {17 0.17-1.6 EAR mirkge dry wi
Nickel Mutal 227 48.6 NA NA NA mgikg dry wt
Anthrucene PATL 572 845 NA NA NA penhy dry wr
Fluprene PAH 774 336 NA NA NA nelke dry wi
Naphthalene PAM i76 561 NA NA NA padke dry wi
PPhenanthrene PAH 204 1170 NA NA NA peske dry wi
Benziajandupcene PAIL 108 EO50 NA NA NA pdkg dey wi
BBenzo{alpyvrene PAH 158 1450 NA NA NA ngke dey wt
Clurysens PAH 166 12443 NA NA NA pirk drey wi
Dibenz{ahjanthracene PAH 330 135 _NA ) NA NA pg/kg dry wt
Fluoranibene PAH 423 2230 NA NA NA pefke dry wt
Pyrene FAII 195 1320 NA NA NA pg/kg dey wi
Tolal PAHs PAH 1610 22800 < 4080 4000-35000 = 35000 pgfkg dry wr
Totai PCBsy as Totd Aroclors reB 59.8 376 = 100 100 - 1600 = 1000 padke dry wi
gamma-31C {lindanc) Pesticide 2.37 4.59 NA NA NA pe/ke dry wt
Chlordune Pesticide 3.24 [7.6 <3 3-36 >36 pgdkg dry wi
Dicldrin Pesticide 190 618 =110 110 - 480 = 480 pedke dry wt
Sum of DDT +§§£ *+DDE (Total Pesticide 5.8 572 <3 3-30 30 ngfke dry Wi
Lndein Pesticide 2.22 207 NA NA NA ug'keg dry wt
Heplachdor Epoxide Pesticide 247 16 NA NA NA npfkg dry wi
Mirex Pesticide < 14 F4- 84 = 4 peke dry wi

Analyle Class ER-1." ER-M"’ NA NA NA tinits
Silver Motal 1.0 3.7 NA NA NA nig'kg dry wit

Analyte Class Class A™ Class G NA NA NA it
DHoxin TEQ FHoxin 4.5 B4 <45 4.9 - 5} =350 ng'keg dry wt

() MacDonald e al,, 2000
fb) NYSDEC, 2004
{c) Long and Morgan, 1994




Table 3-3. Tatal TEQ— Statistical Summary

_ Concentration

? e - (ng/kg dry wi} o Percent Peccent

2 : w2 = T E : E at_;ove_ ahove

i = § _'-:,;‘ §§ .?’:' g 'g g NYSBEC NYSDBEC

g'; g 5 g = Minimum Maximum Mean 5 2\ ,_% § li(e(n fahsl:i;k B(e(n;::;z:?;k

2 {4.5ng/kgy | {56 ng/kg)
0-0.3 33 33 0143 384 23 6.7 GR-12 o 0
03 6 |6 0.079 10.1 3.5 3.9 GR-17 33 0

3-6 0 i} NA NA NA A NA NA NA

6-9 6 | 6 0024} 2 | w2 [ o2 GR-14 50 0

G-12 2 2 0.076 305 10.8 27.9 GR-18 30 i
1295 |7 | 7 0.069 804 26.1 340 GR-21 71 N
C15-1R 3 3 £.007 5.7 3. 3.1 GR-22 67 0

18+ 1 | 1 0.051 0.051 005t | NA GR-16 D) i

" NA =not appilcable
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Dioxins and Furans Total TEQ
Concentration in Sediment
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: - GR-20 GR-16 GR-14 GR-11 GR-09 GR07 [ Groz GR01
O CoLosated Vibracore and Grab Sample 005t Gosn [TET 00510 0050 CEETY G051 5051
[0 Grab sample 12-14.9 1t 1812911 6-8.2 it 0-0:9 1 12-13.8 11 12-14.4 11 6-7.4 1t 12-1491)
Dredge Area =
Outside of Dredge Area $ 2
B
Class C (>50.0 ng/kg) Noles: v
+ Samples at 0-0.5 [t are Ponar grab samples.
Class B (24.5 and 50.0 nglkg) « Bamples taken at 3 it increments are core
Class A (<4.5 ng'ka) samples. L. L) B0 Feet
« Class A, B, and C from NYDEC 2004 Technical &
Oparatianal Guidance Series (TOGS) 5.1.9 {10 TABLES CER (134

Figure 3-1a. Dioxins and Furans TEQ Levels in Sediment 2011-September
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Figure 3-1b. Dioxins and Furans TEQ Levels in Sediment 2011-September
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3.1.2 PCBs as Aroclors (Modified Analysis). CAS analyzed 113 sediment samples (101 pronary
samples and 12 field duplicate samples) for PCB Aroclors using methods defined in 1.5, EPA SW-846
8082A. A 40-g sample was spiked with internal standards and extracted using Soxhlet {Method 3540),
automated Soxhlet (Method 3541} or ultrasonic extraction (Method 3550) procedures. Sample cleanup
procedures were used to remove interferences. Samples were analyzed by gas chromatography (GC) with
cleciron capture detection (ECT. Aroclors were wdentificd by comparing the refention times of ihree 1o
six peaks with the respective retention times of an authentic siandard and by comparison ol clution
patterns to those of Aroclor standards. 'I'he results are reported as Aroclors as pg/ke dry weight.

PCI faboratory data were reported as nine individual Aroclors. Of the nine Aroclors, only four were
detected above the reporting detection limit (Aroclors 1248, 1234, 1260, and 1268), Out of 10f samples
analyzed, Aroclor 1260 was the most frequently detected (84% of samples), foltowed by Aroclor 1254
{(67% of samples), and 1248 (39% of samples). Aroclor 1268 was delected r only one sample. The
range of Aroelor concentrations detected are shown in ‘Vable 3-4.

Tuble 3-4. Summary of Arvclor Detectivns

aha . :5, ) Concentration (ug/ke) s E E percent | Percent
£ = | £ 3| Chemical R S g ereent ) bercen
ZE|E 2 N o ] = £ —E-B above ahove
2 =|5 ame Minimzm | Maximum | Mean 2 % © o TEC PRC
= o = 5 5 = = 2 EA gt
g o “ =

\roclor GR-14 (3-6 ft)
1oy | 84 1 000 ND 120 38 38 | GR-14(6-9 f) NA NA

- UR-22 (12-15 §)

Aroclor GR-21 (9-12 1)
101 | 67 ;‘j‘; . : ND 230 54 65 | GR-18{6-9 ) NA NA
_ GR-20 (9-12 1)
101 | 39 A;’ﬁf;l;r ND 240 38 65 | GR-20(9-12f) | NA NA
101 |1 A;'gglgo" ND 40 NA | NA | GR-08(6-9 ft) NA NA

ND = non-detect
NA = not applicable

For graphical and tabular presentation and further discussion within this report, PCB concentrations are
expressed as total Aroclors, which were caleulated by summing the Aroclor concentraiions detected
above the reporting lanits. 1 an individual Aroclor was reported below the detection limit, a valae of 0
was used for that Aroclor in the stmmation. Table 3-5 shows a basic sfatistical summary of total Aroclor
concentrations detected in each segment interval across the project area. 'T'otal Arocloss were not detected
above the PEC in any of the samples. Concentrations above the TEC occurred between 0 to 15 ff, with
the largest percentage ol detects above TEC (79% of samples) occuering m the 6 10 9 {1 segment.
Additionaily, total Aroclor concentrations are summarized graphically as a {unetion of depth per cach
sample stagion in Figures 3-2a and 3-2h.



Tabic 3-5. Total Aroclors - Statistical Summary

g = | Concentration (ng/keg dry wt) - s g Percent | Percent
sz o AR == e = ahove above
£ ET|E3 T8 2E TEC | PEC
5 S g8 |g g Minimum | Maximum | Mean | § ' LR 6})' 676
77 =wn | B A 25 ( . (676
il O = pe/key | pglkg)
065 9 L9 v 20 L 152 4 77 5.1 GR-31 4 0
93 25 | 22 ND C4t0 b 69 | 987§ GR-06 28 0
3-6 19 19 6 530 189 162 GR-14 I N
6-4 19 15 ND 570 1749 164 | . GR-18 7 {
9-12 3 10 ND 570 222 226 GR-2f | 62 0
2-15 | 11 | & ND 365 122 | 142 | GR20 55 0
15-18 4 ] ND 24 6.0 12 GR-14 0 it
18: | 0 ND ND ND NA NA 0 0
NE) = non-detect
NA = not applicable
3.13 * Pesticides (Modified Analysis). CAS analyzed |13 sedimen! samples (101 primary samples

and 12 ficld duplicate samples) for pesticides using the methods defined in UL.S. EPA SW-846 8081A.
Samples were spiked with indernal standards and extracted using Soxhlet (Methad 3540) or agtomated
Soxhlet extraction (Method 3541) procedures. Sample cleanap procedures were used to remove
interferences, then extracts were spiked with reference internal standards and analyzed by GC/ECD.
Results are reported as ng/ky dry weight.

Table 3-6 shows a summary of the individual pesticides identified, the minimum and maximum
concentrations,-and the number of samples resulting in pesticide detection. Non-defeets were given the
value ot one-half of the detection imit. The predominant pesticides reported were 4,4°-DDD, 4 4°-DDLE
and 2,4°-DBD.

Duc 1o the prevalent detection of DDE, DD and DDT, additionatl data evaluation was conducted to
determine the segment infervals al which deteetions of these analytes occurred. For the purpose of this
evaluation, the sum ot all six DDE, DDD, and DDT isomers that were measured was used and is referred
to as Total DDX. ‘These data are shown in Table 3-7. The maximum concentration of DDx was detecled
at Station GR-22 within the 3 to 6 {t segment.
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Figure 3-2a. Total PCB (Aroclor) Concentrations in Sediment 2011-September
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Figure 3-2b. Total PCB (Aroclor) Concentrations in Sediment 2011-September



Table 3-6. Summary of Pesticide Deteclions

Cencentration (ng/kg)
s I8 —_ T g
e 5 58 g = Percent Percent
E= = ical T 2 2 E
= {5 o Chemical Name L . = B s above above
s =ls & Minimum | Maximum | Meun B3 5 3 TEC® PEC®
FEAES F 2 S &
o (e -
161 | 78 14-DDD 0.055 72 407 876 | GR-22 (3-0 ft) NA NA
101 ] 72 4.4-DDE 0.035 14 242 265 | GR-22(3-61H) NA NA
101 | 63 2,4-DDD 0.065 35 19417430 | GR22(06f) | NA NA
101 | 31 Methoxychlor 0.093 4.7 0.82 0.97 | GRZ0(9-12 ) NA NA
101§ 27 ¢ gamma-Chlordanc 0.045 37 023 067 GR-13 {3-6 ft) NA NA
101722 | cisNonachlor | 0.06 13 | 023 1033 | GRO6(O3I®) | NA | NA
10113 44-DDT 0.085 8.5 .48 111 | GR-20(12-15 1) NA NA
101§ 16 | Endrin aldehvde 0.06 29 B34 | 064 | GR-07(9-12 f1) NA NA
101 | 7 Chlorpyritos 0,075 .89 0.13 0.14 ¢+ GR-13{0-3 i) NA | NA
101 | 6 Endrin ketone 0.047 (.88 0.14 017 | GR-06(0-3 1) NA NA
WL 6 gamma-BIIC 0.04 2.9 031 | 032 | GR-13(0-3 ) 1 0
(Lindane) R IO B
01 ] S delta-BHC 0.037 .88 0.13 0.15 | GR-14(3-6 1) NA NA
oLy 4 1 24-DDT 0.029 1.7 0.19 0.27 | .GR-14{6-911) NA NA
iDL ] 4 Endosulfan sulfate | 0.035 0.35 0.12 0.2 | GR-14(3-6 ) NA NA
101 { 4 | Hexachlorobutadiene .105 1.85 0.14 0.18 | GR-03{0-3 ft) NA NA
1oLy 3 irans-Nenachlor 1.044 2.6 0.24 036 | GR-14(3-01) NA NA
101 | 3 Chlordane 095 18 345 537 | GR-22{12-15 fi) 43 3
1611 2 alpha-Chiordane 0.05 4.1 0.32 034 | GR-13(-6f) NA NA
101 2 alpha-BHC | 0.055 0.38 0.07 0.05 1+ GR-O7(0-3 1ty NA NA
101 | 2 | llexachlorobenzene 01 08 | 012 0.09 | GR-14(3-6 1) NA NA
101 Aldrin .08 0.53 0.10 007 | GR-0Y{9-12 ft) NA NA
A [ € Oxychlordane 00425 | 038 0.06 0.06 ND NA NA
101 | ¢ | alpha-Endosulfan 0.0313 090 1 015 | 0.8 NI’ NA NA
1011 0 beta-BHC (.09 0.38 0.11 0.06 NDP NA NA
03 0 beta-Endosulfan 0.07 265 1027 .35 ND” NA NA
101 0 Dieldrin 0.07 260 036|046 | ND' |20 | o° |
m: o Endrin 0.047 1.25 .08 0.16 ND° ] ]
101 0 Teptachlor 0.06 01 1 006 | 0004 ND’ NA NA
1011 0 | Heptachlor Gpoxide | 0.042 9.16 005 Joo2 | N p 6 1 0
10t | 0 Hexachlorocthane 0.165 0.265 g.17 0.01 ND" NA NA
10L[ 0 | Tsodrn 0085 | 0375 | 011 ] 007 | __NO' NA NA
01 ] O Mirex 0.0495 25.5 0.60 2.81 NL® NA NA
16t | 0 24-DDE 0.08 1.85 0.25 0.23 NEY NA NA
0L} O '{'oxaphene 24 80 18.6 17.1 N’ NA NA

{a} TEC and PEC values are included in Table 3-2.
(b} Compounds not detected, MinMax/Mean calculated from detection limit data
(¢) Indicates percent of detection limit values above the benchmark.
Not Apphicable. Benchmark not established for this compound
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Table 3-7. Total DDx-- Statistical Summary

. . Concentraiion {pe/ke} -
=& i T & o B Percent Percent
T B2 2y e o = _
SE|EB| 28 = E 2 E ahm«fe shove
RE | 525 & Minimum | Maximum | Mean E > 8% TEC? PEC?
PE|&TE w A S= (Suglkey | (572 pgrke)
005 | 9 9 1.03 2.03 1,55 0.29 GR3:1 | 0 b
0-3 25 25 (.92 11.4 4.03 319 GRA6 32 0
3-0 19 1% (.50 122 19.6 20.6 GR-22 68 0
- 60 19 15 037 | 378 11.9 10.8 GR-18 74 ]
G-12 13 1t (.37 22.6 10.3 8.48 GR-22 62 i}
12-15 | 11 g 0.37 ~ 257 7.86 925 GR-20 45 0
15-18 | 4 2 037 623 2.63 283 GR-19 25 0
18+ 1 1] 0.37 0.37 0.37 NA NA G 4

{a) TEC and PEC values are included in Table 3-2.

304

Herbicides (Modified Analysis). CAS analyzed 113 sediment samples (101 primary
samples and 12 field duplicate samples) for 10 herbicides using the methods defined in U.S. EPA SW-

846 8151A. The 10 herbicides included Dalapon, Dicamba, MCPP, MCPA, Dichlorprop. 2,4-D, 2,4,5-T,
Silvex, 2,4-DB, and Dinoseb. A 30-g sample was spiked with ternal standard, adjusted to a pH less
than 2 and the herbicides in both acid and derivatized forms were extracted with ethyl cther. Derivatives
of the phenoxy acid herbicides in the extract were hydrolyzed to the acid form by the addition of sodium
hvdroxide. 'The samples were acidified, and the acid herbicides extracted. The acids were then converted
to their methy| esters using diazomethane. Samples were analyzed by GC/ECD and reported as pg/kg.
Nonre of the 10 herbicides were detected tn any of the samples, thus there is no tabular, graphical, or
analytical treatment of the data. :

3.15 Polyeyclic Aromatic Compounds (Moditied Analysis). CAS analyzed 113 sediment
samples (101 primary samples and 12 field duplicate samples) for PAkEs using the methods defined in
LS. LPA SW-816 8270D-SEM-PAIls. Samples were spiked with internal standards, extracted, cleaned
up using gel penneation chromatography, and spiked with recovery infernal standards. The extracts were
analyzed hy GC/MS in the seleclive on monitoring mode. dentilication of the analytes of inferest was
performed by compariag the retention times of the analytes with the respective retention times of an
authentic standard, and by comparing mass spectra of analytes with mass spectra of reference materials.
Quantitative analysis was performed by using the authentic standard to produce a response factor and
calibration curve, and using the calibration dala to determine the concentration of an analyte in the
extract. The concentralion in the sample is reported as po/ke dry weight.

PAH laboratory data are reported as 18 individual PAH compounds and as a total of the 16 priority PAKls
(total PAIT). Table 3-8 provides the results for individual and total PAHs. The maximum concentralion
of individual PAIls was most commonly measured in two core scgments, GR-13 (0 to 3 11} and GR-16
(1210 15 fi). Table 3-9 pives an indication of the distribution of total PAHs by deptli. Sixty-nine pereent
of the samples (71/101) exceeded the TEC for the total of 16 priority PAHs, while only one sample
exceeded the PLC for total PAlLs (GR-13, 0 to 3 ft).



Table 3-8. Summary of PAH Betlections

Cencentration (pg/ke)

ERRET - = % g
P E g g = = Percent | Percent
T =T 3 crical N = 2 = |25 S E : :
EEE = Chemical Namse g = = = B Sz above abm;c
& el ) = = [ W g @ rpogla) Agda)
Sl g A = 2 = | 5 & s & LEC PEC
iG1 | 101 Pyvrene it 4‘:{){} 572 764 | GR-13 {0-3 I1) 79 7
" | b . | GR-16
101 | 101 l—M.ethy[naphthaiene 0.5 760 49 107 (£2-15 1) NA NA
' . GR-16
anthrene 2
.}0} 100 Phenanthrene .7 4200 | 419 | 616 (12-15 ) S5t 7
: 1GE 1 100 Fluoranthene .5 3700 1 866 | TA1 | GR-13{0-3 1D 38 3
101 | 100 | Benzo(gh.ilperylene 0.4 1700 | 148 | 202 | GR-13(0-3f) | NA NA
GR-22
3 2
101 { 100 _“N_z?_p?l.lt.héiea.aé ) 0.3 810 62 124 (15-18 1) 11 2
. {t OR-16 '
198 | 160 2-MethyInaphthalene 0.2 756 57 97 - NA NA
(12-15 1)
131 | 99 Chrysene 0.4 2900 277 | 378 i GR-13(0-3 ft) 56 3
1061 | 99 Benzo(a)anthracene 0.4 1800 | 258 | 312 | GR-13(0-3 4) 72 5
Y (A T
i T3 7. P
161 § 98 Huctrene. 0.3 730 4 109 (12-15 ) 26 ) l.
] . GR-16
. 3 2
ol 97 Anthracene 0.3 1360 |+ 121 186 (1215 1) 50 2
101 95 Benzofalpyrene {4 2300 | 244 | 315 | GR-13{0-3 £ 54 1
101 | 94 Acenaphthene 04 | 760 | 63 | 106 | é‘sﬁ) NA NA
101 | 93 | Bemro(®)luoranthene 04 | 1200 | 105 | 147 | GR-13(0-3/) | NA | NA
ol | 92 Dibenz{ah)anthracene {14 430 34 55 P GR-13(0-3 ) 32 4
ST F TRT:
2 3 1
0L 92 ) Acensplbylene 03 |20 B s | NA N
FOE | O Total PAH (N-16) 10 20083 1 3450 | 4479 | GR-13{0-3 ) 69 1

(a) TEC and PEC values are included in Table 3-2.
() Not meluded in Total PATT
NA = not available

As part of the evaluation of the PAII concentrations throughout the sediment profile, equilibrium

partitioning sediment benchmarks (ESBs) for PAH mixtures were caleulated for cach sediment sample
following U.S. BEPA (2003). The T1L.S. EPA guidance describes the theoretical aspeels and application of
this procedure in evaluating the potential for direct toxicological effects to benthic organisms associated
with exposure to 34 individual PAH compounds in a given sediment sample. The approach is based on a
number of assumptions including additivity of toxicological response, presence of equilibrium conditions
between the sediment matrix and porewater, and that only the fraction ol a comnpound that is dissojved

interstitially is relevant in tenns of benthic exposures (LS. EPA, 2003).




Table 3-9. Tutal PAHs — Statistical Summary

. : Concenlration a/kg .
8 |%  IE {pefbe) = s 38 Percent Percent
RN F-L 48~ i< - above | hove PEC
EE|EE[(SE ... . _ 2= 2 E TEC
8D = = 212 % Minimom | Maximom Mean = = 2= {22,560
= = ) g 2= {1610
“ 3 3 Za= S = gkg)
- | & = — pg/kyg) B R
0-0.5 | 9 9 526 16739 3200 5142 GR-3 1 56 0
0-3 25 23 739 29083 | 3157 3541 GR-13 60 4
36 19 19 1189 15048 2765 3062 GR-13 79 0
6-9 i9 19 16.8 6585 | 2675 1927 GR-01 74 1]
9-12 |. 13 i3 19.5 13490 4411 4034 GR-OL 77 0.
12-15 i 11 16.7 20670 6137 6545 GR-16 82 0
15-18 4 4 9.90 10330 3108 | 4898 (GR-22 30 0
13+ 1 1 350 . 356 NA NA GR-16 10 0

As the sample analysis quantified only 16 of the 34 PAlls identified in the guidance document,

Y ESBTUrcy was calculated as the sum of the ESBTU values for 13 of the 34 PAIs. This sum was then
muliipiicd by an uncertaimly Factor of 11.5, a 95% cenfidence level adjustment factor used to correct for
the contributions of the unmeasured PAHs in order estimate the toxicofogical coniributions of all 34
PAHs (U.8. EPA.2003). The cstimated adjusted ESB toxic units (3 ESBTUyev) for each sample station
are presented in Table 3-10. The adjusted Y USBTUrcy ranged from 0.007 to 51.8 and were greater than
one at ali but k41 of the sample collection stations. Sums exceeding one indicate that sensilive benthic
orgamsms could be unacceptably aflccted. Of the 14 sample stations that had sums less than one, all but
one were from sampling depths decper than 6 fcet.

It is important to recognize that the ESBTUs do not consider the potential for bioaccumulation hazards to
higher trophic fevel organisms or interactive effects {e.g., antagonistic, additive or synergistic) between
PAlls and oiher potential chemical constituents m sediment (ULS. EPA, 2003). Other factors, including
the presence ol ofher partitioning phases {¢.g., soot carbon), the existence of non-cquitibrinm conditions,
and potential photo-toxicological cffects may also be important under specific circumstances (1.5, LPA,
2603).

316 Total Petroleum Iydrocarbons: Diesel Range Organics and Residual Range Organics.
CAS analyzed 113 sediment samples (101 primary samples and 12 field duplicate samples) for TPH/RRO
and DRO following CAS methods based on 1.8, EPA Method 8015C. A 30-g sample was spiked with
internal standard, extracted by sonication using methyiene chloride, cleaned up to remove interferences,
and analyzed by GC/flame jonization defector for individual alkanes (n-C 10 through C36), which were -
summed to determine DRO (C10-C28) and RRO {C25-C36). DRO and RRO results are reported as
mg/ke. Tables 3-11 aad 3-12 provide the results of DRO and RRO analysis by depth, On average, the
DRO and RRO concentrations increased with depth through the 9 to 12 ft segment interval and then
decreased again at depths lower than 12 ft.



Table 3-10. Total PAIL 16 Conrcentrafions and Adjusted PAIL ESB TFoxic Unil

e E= I~ vy i
Sampte 13 bt:;;;nn E E % % %
o i7 .0
LA-107 0 3 <472 | 3492
1.A-108 3 3 1215 | 1616
1.A-109 RO 6 9 6585 | 6611
i S R o B
''''' LA-1T1 12 | 9 | 1930 | 15037
LA-104 0 3 W85 | 2.886
1.A-105 GRAR 3 6 2619 | 1337
LA-106 6 | 74 | 916 | 1330
LA-162 9 3 1750 | 2398
vates | oo T3 e e | sam
LA 164 6 | &7 1 2187 | 2506
LA 0 {3 1 1899 4 2300
LA-102 GR- 3 6 1762 | 1.066
LA-103 6 | 98 2% 0.022
LA-181 0 3 1835 ] 2149
rasz | Gros |3 e 1S | 1085
LA-1R3 & | so | 17 | sm7
LA-173 GR-06 0 | 5 | 4080 | sast
LA-184 0 3 1820 | 1463
LA-185 3 6 1760 | 1363
TA-186 GR-G7 6 g | 4011 | 3911
LA-187 9 121 561 | 6047
T aass 12 ] 134 | as3s | 6127
LA-1¥Y 0 3 823 1.061
LA-199 GRS 3 5 1939 | 2560
LA-191 6 9 342 | 5233
LA-192 3 2§ 605 | 10262
[.A-103 | s | 16 0087
LA-194 0 3 1427 | 4336
LA-195 _ 3 6 1214 | 2005
LA-196 . 6 g 2957 1 3068
FA-IGT f 9 12 | 6170 | 5132
LA-198 12 | 138 ] 9615 | 6.758
LA-165 0 3 1765 | 23852
LA-166 GR-10 3 6 | 2904 | 1767
LA-L67 6 | 69 | 3608 | 4477
TA-152 GR-13 6| no | 1663 | 2571
TA-112 0 3 ke | 1493
LA-TT3 GR-21 3 6 | 2579 | 2420
Laiis 6 ] 9 | 275 | 324

30

Sediment Bepth Top (fi)

] =
= | 2| 3
- - et ] ik
Sample TD 5“;;;”“ e % i
E & )
T.A-199 0 3 1177 1.442
1 A200 3 3 1385 1903
CEAL L orez R 1844 1.96¢6
pA202 Y 12 19 0.041
LA203 12 i35 17 0.040
LA {5 164 1w | 6021
EA-126 0 3429083 | 14857
T o S R Rttt S
LA-E28 6 9 170 0.018
LA-129 9 119 21 0.007
LA-£53 0 3 1627 2,860
LA-£54 GR-14 3 I3 3066 3427
T.A-153 5 8.2 6300 5,550
LA- 168 0 3 1014 1.325
LA-169 3 6 1912 2.800
LA-170 f 9 3059 17
GR-15
La-17E R R T N B 0. 5L
LA-172 12 152 4866 6.991
1.A-168 n 3 1084 1.325
1LA-144 0 a 970 1.550
LA-145 3 6 1263 .92
1A TAG f ) 2139 3850
LA-I47 GR-16 B 12 3366 3239
e Y O i s
| LA-149 | is 1% 121 0.235
EA-150 i3 149 1% 0.054
LA-15] GR-17 0 31 1349 2.297
LA-135 3 1288 2,047
LA-136 . 3 6 1555 2342
[ A137 (R-18 G 9 2657 2473
TA 138 B 12.7 3301 3294
LA-EL7 @ 3 983 1441
LA-EIS 3 6 1955 2718
TALID I3 9 2283 2.897
LA-120 LiR-19 9 12 1413 2063
LA-121 12 13 1770 2691
) R —
LA-139 0 3 1835 3.060
1.A-140 3 I3 1804 1503
1AL GR-20 6 9 2802 5249
.A-142 9 12 2044 2139
VA143 12 19 2294 2331
1.A-025 GR2s | o 03 536 2543
LA2e | oi2s oo | 63 [ 1w 1 1ose
LA27 GR-27 0 0.5 78 2.852




Table 3-14. Total PAH 16 Concentrations and Adjusted PAH ESB Toxic Uit (Confinued)

< | 5 £
= t = -
= 8 S =
S s | £ >t A
, Station = =z - =
Sanple IR ™ 2 ) - T
T = x =
= = o
s |3 k- -
] o )
LA-02S (GR-28 ] 0.3 607 2,944
LA-(2D GR-29 O - 0.5 1647 4666
LA-G3 GR-30 i} 1S 2809 3454 |
EA-031 b GR-3) i 0.5 16739 .15
LA-(32 GR-32 G 0.3 2423 8573
LA-G33 (GR-33 a (.3 2043 378

£ | = =
e = an
s | £ = =
s | & g =
5 | & >4 2
. | Station = | &= = -
Samwple ID D 2 |&& 5 T
E = = 5
£E|E g 2
LA-115 9 | 1z | 3ued | suwr
LA-116 12 i4.2 2399 1.985
EA-174 0 3 1346 1636
EA-I7S 3 6| 1683 [ 2149
EA-176 f g 1244 1510
T GR-22 —
EA-177 9o 12 | 5967 5435
N [.A-l'.i!_{____ 12 15 4337 2.888
EA-179 15 162 16330 2 303
F.A-124 GR-23 0 a2 739 2724
EA-123 GR-23M i} Bl 3748 1957
EA-125 GR-2:4 0 23 3360 22819

Bold indieates adjusted ESBTU values < 1.0,




Table 3-11, RO - Statistical Summary

Py ,,, c,“ __Cencentration (mg/kg) -
- S 10 - = =
BT | 8l 5.2 £ 3
g 3 | 2 E 2 Bigh s £ E Percent Percent
ah | 8518 3| Minimum | Maximum Mean 5z qnr above TEC | above PEC
e 2w 2R & A s =
= | @ o o A
0-05 1 9 9 28 250 67 70 GR-3t | NA NA
0-3 25 23 24 510 135 105 GR-13 NA NA
35619 19 [ 54 550 2901166 | GR-13 NA | NA
69 [ 19 [0 [ | 90 | 36l 2| GROS NA NA
9-12 13 13 26 680 382 204 GR-01 NA NA
REREN T 2% 5 381220 GR16 | NA NA
15-18 4 4 24 480 | 196 220 GR-22 NA NA
18+ l 1 27 27 27 NA GR-16 NA NA

NA  not applicable

Table 3-12. RRQ — Statistical Summary

AR Concenération {mg/kg) - = s g
= e SN O B = e o 2
EE e I 238 £ E Percent Percent
e | SEIE g Migitnum | Maximum Mean 5 = & = abave TEC | above PEC
wh = Sn | = ) & =
2|&7 S e =

005 9 | 9 | 77 ] 930 | 24 |2/0] GR3I_| _ NA NA
0-3 25 25 35 2200 362 403 GR-13 NA NA
3-6 19 i9 160 2100 582 428 GR-13 NA - NA
6-9 19 {9 40 | 1200 | 640 | 305 GR-14 NA NA
3-12 13 i3 68 1500 638 3ol GR-01 NA NA
1215 § 11 i1 70 1000 353 346 GR-22 NA NA
L5-18 4 4 62 800 335 350 GR-22 NA NA
18-+ 1 ] 72 72 72 NA | GR-16 NA NA

NA = not applicable

3.7 Metals, CAS analyved 10 sediment samples (125 primary samples and 15 ficld duplicate

samples) for total metals using the methods defined in LS. EPA Mcthod SW-846 6010C. A
representative aliquot of sample was digested and analyzed by inductively coupled plasma atomic
emission spectrometrv. Data are reported for aluminum, arsenic, cadmium, total chrontium, copper, lead,
manganese, mickel, selenium, sttver, and zinc. Mercury was deiermined using the methods defined in
U.S. EPA Method SW-846 7471 A. Mercury was reduced Lo its elemental state and acrated from solution
and mcasurcd with an atomic absorption (AA) spectrometer. The samples were extracted by treating 0.5
grams of well-homogenized sample with reagent water, heat and potassium permanganate solution and
reduced with sodium chloride-hvdroxvlamine hvdrochloride. Samples were spiked prior to acidification
and amalyzed by AA where the mercury vapor passes through a cell positioned in the light path of the AA:
absorbance was mcasured as a function of mereury concentration. Results for metals are reported as
me/ky dry weightl

Table 3-13 summarizes the results for each of the metals. Only silver, cadmium, lead, and mercury were
detected above the PEC (or ER-M for Ag), with silver having the highest percent exceedance. A closer
cvaluation of the distribution of these four metals by depth is included in Tables 3-14, 3-15, 3-16, and 3-

%]
o)



17. Silver concentrations in sedimeni are shown in Figures 3-3a and 3-3b, depicting levels above the ER-
M on both sides of the Genesee River, in most depth intervals [rom Jocations GR-01 to G-23, and m the
surlace sample from GR-26. Cadmium was the only other metal notably exceeding #s PEC. Cadmium
data ar¢ provided graphically in Figures 3-4a and 3-4b, showing concentrations above the PEC in core
samples on both sides of the river {rom GR-03 to GR-22. Graphics for all metals are provided
Appendix F.

Table 3-13. Saummary of Metals Detections

Concentration {mg/kg) '
o 1o & U -
SR - a =
f e : 52 g 2 Percent | Percent
S 2HE o cal o = = = :
= g| = | Chemical Name L . &= == above above
$3|s& Minimum | Maximum | Mean g Z 8 = TRC™ | pRoa®
&7 & na 3=
125 5 Aluminum 3920 16400 9714 229 | GR-02 NA NA
125 1 123 Arscric 35 19 78 2.8 GR-14 £t g
1251 116 Cadmium 0.02 15 2.7 3.5 GR-18 30 20
125 1 125 ‘Total Chromium 6.1 43 20 79 | GR-14 0 6
125 1125 Copper 7.8 8 33 15 GR-08 43 U
1251 123  Lead 10 201 33 27 GR-05 38 2]
125 1 125 Manganese 198 683 437 97 GR-02 “NA NA
125 | 125 Mercury 0.01 33 0.2 0.3 GR-28 31 i
125 11251 Nickel (3] 335 23 4.7 GR-02 54 0
125 ; 81 Selenium 0.3 1.7 0.8 0.4 GR-13 NA NA
125 1 113 Silver” 0.1 35 £0 9.0 GR-14 34 67
125 | 125 ] Zing 38 317 124 67 (GR-18 NA NA
¢2) TEC and PEC values are included in Table 3-2.
(b) For sitver, FR-L. replaces TEC and FR-M replaces PLC,
Table 3-14. Silver - Statistical Summary
~ e te Concentration (mg/ke) "
R ® 5 cE Percent Percent
g FIERE 2 3% 2 B above above
g £ E E1g g Minimum | Maximum | Mean % 3~ ER-L ER-M
R NS & wn & 3= {1 mg/ke) | (3.7 me/kg)
0-0.5 1 33 31 0.1 253 44 0.4 GR-12 79 27
03 1 35 | 25 0.2 155 8.2 4.2 GR-18 88 84
3-6 19 19 206 254 12.8 6.2 GR-14 100 95
6-9 19 16 8. 350 182 113 GR-14 84 79
G-12 i3 11 0.1 34.6 £0.3 {19 GR-20 85 85
12-15 | 1 8 0.1 30.3 £3.5 10.0 GR-21 82 73
15-18 4 2 UN 83 3.7 4.3 GR-22 50 50
18 1 0 0l 0.1 0.1 NA NA 0 0
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Table 3-15. Cadmium — Statistical Summary

—~ ] e - Concenfration (mip/kg) _ -
=T B = = = E
g ‘;_C; g% ?E é .% g E Percent Percent
Eﬂ E 5 E = g Mimimum | Maximum Mean E :"_‘: E g a(l;o;{:';[:?f d(i;o;}e}}’:;
1) :-% 50’) Cu? n o :3 ; BIRE D IREIRE
8-0.3 33 28 0.02 19.5 0.51 £.8 CGR-t2 3 3
(-3 25 25 0.07 L1 1.94 25 t GR20 56 12
3-6 i9 19 .28 11 4.64 3.3 GR-20 79 42
6-9 19 19 014 15.1 4.50 4.5 GR-18 | 79 32
9-12 13 12 8.02 127 4.47 46 | GR-21 69 31
12-15 i1 10 002 $.04 2.74 3.1 (GR-21 64 27
15-18 4 2 .02 2.44 .94 b7 (GR-19 50 ]
18+ 3 1 .04 0.04 _0.04 NA GR-16 O 0
Table 3-16. Lead — Statistical Summary
. L ¥ L4 I8
. Q o ) o ' Concentration {mp/kg) o = - . Percent Percent
gl B O R g g = ) - above
£T |E2 |2 8 S % gk above TEC PEC
2,"5 8 %|3 2 Minimum | Maximum Mean E z 5 o= (35.8 (128
- 59} 5 = S= mg/kg) -
= mg/kg}
605 33 ¢ 33 Y, 49 20 10 GR-12 g 0
0-3 25 ¢ 35 12 69 26 13 GR-13 12 0
3-6 19 19 16 201 36 48 (R-05 58 1
69 [ 19 19 1 87 B 20 | GROB 68 0
9-12 £3 13 1l 82 43 20 GR-01 69 0
12-15 i1 il 11 70 41 19 GR-09 | 64 0
15-8 | 4 | 4 08 | 3 1735 | Gr2: 25 0
18+ 1 1 12 12 12 NA GR-16 0 0
Tabte 3-17. Mercury — Statistical Summary
y =i%.1% ) Concentration (mg/kg) . S g Percent Percent
i o R =2 o = ] above
EF S E 2 o _ = .E 2 g above TEC PEC
@i | £ E|E £ | Minimam | Maximum Mean g% 5 ® (0.18 L6
gz SF|8 z A L= mg/ke) (1.86
g = & — S%a mg/kg}
3-0.05 | 33 33 0.0l 3.32 0.15 .57 GR-28 5 3
(-3 25 25 0.02 -0.34 .09 (.10 GR-02 4 0
3-6 19 19 0.03 0.76 .18 0.17 GR-02 37 0
6-9 19 19 0.02 0.59 .21 0.15 GR-14 58 0
9-12 13 13 0.02 0.48 422 015 GR-0f 69 0
-5 [ 1 10 001|037 | 021 | 014 | GRO9 64 0
15-18 4 4 0.01 .24 8.10 0.10 GR-22 25 0
18+ 1 i 0.03 0.03 0.03 NA GR-16 0 0
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in Sediment

Silver Concentrations
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+ Sampies a1 0-0.5 fl are Ponar grab samples,
« Samples taken at 3 Nl increments are core samples.
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Figure 3-3a. Silver Concentrations in Sediment 2011-September
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Silver Concentrations
in Sediment
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Figure 3-3b. Silver Concentrations in Sediment 2011-September
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Figure 3-4a. Cadmium Concentrations in Sediment 2011-September
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3.1.9

Total Organic Carbon. CAS analyzed 140 scdiment samgples (125 primary samples and 15

field duplicate samples) for TOC analyses following procedures based on ASTM D4129-82 (ASTM,
2005), medified for soil and sediment matrices. Sample preparation consisted of drving, homogenization,
and acidification to remove carbonales and bicarbonates. The samples were combusted in a high-
temperature turnacc in a stream of oxygen to form carbon dioxide (CO;), which was analyzed using a
CO; coulometer. Interfering gases, such as hatogens, sullur, nitrogen oxides, and water, were removed by
chemical scrubbers prior to CO; measurement. All results were reporied as pereent carbon on a dry

weight basis.

Overall, TOC ranged from 0.17 to 12.6% with an average of 1.37% and standard deviation of 1.29%.
‘Table 3-18 provides results of TOC by depth. On average, the percent TOC was relatively uniform across
all depths, ranging from 0.91 0 2.41%.

Table 3-18. TOC — Statistical Summary

—_ - Concentration {%} .
5 € 2’ g :‘ & T8 z g Percent |
23 | EalE ¢ =% 2 g Percent bov
gﬁ £ | £E|5 8| Minimum | Maximum Meun axs = ahave TEC ADove
2| 55183 SZ 23 PEC
- o & - =
005 | 33 | 33 0.17 276 0.91 0.19 GR-13 NA NA
03 | 25 125 | o2l 283 | 117 060 | GR-23M NA NA
6 | 19 | 19 0.86 3.17 147 0.65 GR-13 NA NA
69 1 19 |19 0.79 12.6 101 | 260 GR-13 NA NA
(92 1 13| 13 0.74 445 | 163 0.92 GR-13 NA NA
12-15 1 1 0.60 2.28 1.39 .57 {R-22 NA - NA
15518 | 4 | 4 0.66 701 241 3.07 GR22 | NA NA
18 b 1.03 103 1.03 NA GR-16 NA NA

3.1.19

Percent Solids. CAS determined percent solids i sediment samples according to ASTM

2216 (ASTM, 2810) 1o determine the amount of water present in sample aliquots. Percent solids was
determined by drying a well-homogenized aliquot of sample and was calculated as the percent ratio of
wet to dry weight for each analytical aliguot.

A suminary ol the percent solids data is shown in Table 3-19. The average percent solids was relatively
consistent across the samples both along the Tength of the river and the core depth intervals.




Table 3-19. Total Solids — Statisticul Summary

o . Perceni Solids (%) 5 g
—t = [ =] =] 33
g E 2 LE‘ el :E, 2 g 2 Percent P;;;::zl
sE¥ i =R . =g = E . : e '
s £ 5 218 2| Minimum | Maximum Mean g% 5 7 above TEC PEC
- A= el S =
DE | &ENE v e =
005 | 33 | 33| 47 77 .65 8 | GR3Z NA | NA
0-3 25 25 : 83 70 b GR-24 NA NA
3-6 19 19 36 74 69 4 GR-18 NA NA
G-9 19 i9 31 77 68 9 GR-10 NA NA
9-12 13 (3 A7 76 70 7 GR-12 NA NA
. . GR-15 B,
. N
12-15 11 i1 66 76 72 3 GR.17 - NA NA
15-18 4 4 70 79 74 4 GR-12 NA NA
18+ l I 70 70 7 NA GR-{6 NA NA
3.2 Data Analyses

In addition {o the sample by sumplc comparison of sediment contarmnaiion data to benchmarks presented
in Seetion 3.1, a summary of the benchmark results are presented in Section 3.2.1. Dala were also
anafyzed using benchmark gquoticats (Scction 3.2.1), presented with NYSDEC TOGS 5.1.9 classifications
{Section 3.2.2} and compared statistically several ways (Section 3.2.3).

3.2.1 Benchmark Resulls

3217 Threshold and Probable Effects Benchmark Results. Thirty metals or organic compounds
were analyzed during this study and were compared to SQG benchmarks (28 with TEC/PEC values:
silver was compared against the ER-L/ER-M and dioxin/furan TEQ was compared against the NYSDIC
F2004] benchmarks for Class A and Class ). Nincleen of 1he 30 benchunark analytes had at least one
measurcment excecding their specilic probable effeets benchmark, bul of those 19 analytes, only three
analytes (silver, cadmium, and Total 1J12E) had more than 10% of the samples analyzed exeecding ihe
probable effects benchmark. Table 3-24 provides a summary of the analytes that exceeded the probable
effects benchmarks, with their associated threshold effects exceedance results, '
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Table 3-20. Summary of Benchmark Kxceedances

No. of % of No. of Yo of
Samples Samples Samples Samples
No. >Threshold =Fhreshold =Probahle >Probable
Analyte of Effects Effects Effects Effects
o Analyte Group Samples | Benchmark Benchmark Beachmark Benchmark
Silver Mctal VI T 81 s [ 61
Cadmium Metal 1257 63 30 25 20
DDE_sun Pesticide 101 N IE) R
Pyrene PAIL 101 80 79 7 7
Phenanthrene PAH 101 32 31 7 7
Fluoranthenc PAH Jler | 38 3 5 S
 Benzo a anthracene | PAK 5031 73 72 5 3
Bibenz a h anthracene | PAH 101 32 32 4 4
Total TEQ DigxinFuran | 58 16 28 2 3
DI _sum Pesticide 1491 30 30 3 3
Chrysene PAH 101 537 56 3 3
| CHILORDANFE. Pesticide 101 43 43 3 o
Anthracene PALL 101 50 50 2 2
Naphthalene PAH 101 11 11 2 2
Lead Metal 125 47 . 3 2 2
PALL Metal 101 70 69 1 1
Benzo a pyreng PAH 101 55 54 1 ]
Fluorene PAIT Lol 26 26 1 {
Mercury Metal 125 39 31 1 1
3.2.4.2 Benchimark Quotient Results. The SQG benchmark quotient approach, calculating mean

values for a set of benchmarks for a single sample, has been defined and described by several
publications, e.g.. SQGs developed for the Nationat Status and Trends Program (National Oceanic and
Atmospheric Administration, 1999} and MacDonald ¢t al., 2000. Benclunark quotients were developed to
improve on the predictability of individual chemical benchmarks by cvaluating the combined effects of
multiple contaminants often tound in sediment. Benchmark quotients were calculated for this study by
dividing each contaminant concentration by its respective SQG benchmark value, then summing the
resulls for all contaminants (using one-half the detection limit for non detected samples), This total was
then divided by the number of contaminants summed. For example, to determine the benchmark quoticnt
for a sgmple with tour contaminants being analyzed for which there are individual PEC benchmarks, the
fotlowing process would be used.

Step b Divide the concentration of each contaminant by its PEC value. For this example, the following

vatues are used:

Concentration of contaminant A/PLC contaminant A — 1.6 {contaminant A concentration is equal to the

conlaminant A PEC

Concesteation of contaminant I3/ PEC contaminant B = 1.5 {contaminant B concentration is 1.5x the

PEC)

Concentration of contaminant C/ PEC contaminant € — 2.0 {contaminant C congcentration is 2x the PE()
Concentration of contaminant I/ PEC contaminant D = 2.5 (contaminant D concentration is 2.5x the

PEC)
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Step 20 Sum the resulis for cach con
1+15+2+25 7

Step 3: Divide this sum €7) by the total number of contaminants {4}.
74=175

The resulting mean PEC quotient for this sample is 1.75.
For these caleulations for this report, only the TEC/PEC value assoeiated with the sum of PAH {N=16)
was used, individual PAIT compounds were neot included in the quotient calcutation to avoid double

counting PATI compounds (MacDonald of al., 2000).

Maclonald et al., 2064 reported the following predictive power associated with {our gooticnt benchmark
levels:

Quotient Level Prediciion Predictive Ability (%)
<0 Nettoxie 902
<{.5 Not toxic 82.8
=05 Toxic 85.0
L2lo Toxic 93.3
=].5 Toxic 94.4
Quoticnts were caleulated in two manners, first with only chemicals having TEC/PEC consensus values,

aud sccondly with TEC/PEC chemicals plus the ER-L/ER-M value {or sitver and the NYSDEC value for
Total 1HQ included. A summary of the quotient results are provided in ‘Fable 3-21: quoticat values {or
each sample are provided in Table 3-22.

Table 3-21. Summary of Benchmark Quotient Results

Quotient Source
Statistic TEC Only PEC Ounly TEC/Ag/ITEQ PEC/AgITEQ
Average 0.948 0.19 1.61 {.35
Min 6.21 0.06 0.19 gos
Max 3.01 0.60 5,72 1.31

While sifver often exceeded its individual threshold and probable effects benchmarks, and total THEQ
often exceeded the threshold effects benchmark, overall contamination in Genesee River sediiment within
the study arca is relatively lower based on SQG quotient analyses. The average TEC benchmark quotient
was 161 with sitver and TEQ benchmarks included. The average PEC quotient was 0.35. Only one
sample cxceeded 1.0 for the PEC quotient {the max of 1.31 in the surface sediment grab sample at GR-
12). Thirty four out of 125 samples (27.2%) exceeded a PEC quotient of 0.3, These quotient values
indicate relatively low probability of negative biological effects from sediment, and this prediction is
supported by the {oxicity testing results reporied 1 Section 3.3,

322 Staristicat Testing Resulfs. To investigate the nature and exient of contamination Genesec
River sediment within the study area the likelihood that the overall average contaminant concentration for
a given chemical was below the applicable thresholds of concern (as defined by established benchmarks
described earlier} was assessed through statistical testing. Data were statisticatly compared to the SQG
benchmarks as described in Appendix A of the QATP. This translated 1o the following hypothesis test:



where

Null hypothesis Hy: AM > Benchmark

Alternative hypothesis H;: AM < Benchmark

AM= Arithmetic mean sediment contamination concentration

Chemicals with significant p-values (p<0.05) will lead to the rejection of the null hypothesis in favor of
the alternative hypothesis, i.e. the arithmetic mean sediment contamination concentration for the COI is
less than its respective benchmark value. If a p-value was found to be insignificant, we cannot conclude
that the arithmetic mean sediment concentration is less than the benchmark value.

Table 3-22. Sediment Quality Guideline Quotients

No. of SQG No. of SQG
Sample Chemicals Chemicals
Sample Segment (TEC/PEC TEC PEC (TEC/PEC/ | TEC/Ag/TEQ | PEC/Ag/TEQ
Location (ft) only) Quotient | Quotient Ag/TEQ) Quotient Quotient
GR-01 0-0.5 7 0.57 0.18 9 0.68 0.20
GR-01 0-3 15 0.88 0.14 16 1.16 0.22
GR-01 3-6 15 1.46 0.23 16 231 0.48
GR-01 6-9 15 1.26 0.23 16 2.18 0.48
GR-01 9-12 15 1.35 0.22 16 247 0.54
GR-01 12-15 15 1.12 0.18 17 1.84 0.39
GR-02 0-0.5 7 0.82 0.25 9 1.11 0.30
GR-02 0-3 15 1.12 0.24 16 1.94 0.47
GR-02 3-6 13 0.96 0.22 16 1.61 0.40
GR-02 6-9 15 0.44 0.11 17 0.59 0.15
GR-03 0-0.5 7 0.44 0.14 9 0.86 0.24
GR-03 0-3 15 0.52 0.11 16 1.19 0.29
GR-03 3-6 15 0.83 0.17 16 1.27 0.29
GR-03 69 15 1.18 0.23 17 1.74 0.35
GR-04 0-0.5 7 0.57 0.18 9 0.59 0.18
GR-04 0-3 15 1.14 0.22 16 1.63 0.35
GR-04 3-6 15 0.85 0.16 16 1.05 0.22
GR-04 6-9 15 0.27 0.09 17 0.24 0.08
GR-05 0-0.5 £ 0.56 0.18 9 0.63 0.19
GR-05 0-3 15 1.13 0.22 16 1.61 0.35
GR-05 3-6 15 1.15 0.24 16 1.24 0.26
GR-05 6-9 15 0.27 0.09 17 0.25 0.08
GR-06 0-0.5 7 0.60 0.19 9 1.85 0.51
GR-06 0-3 15 1.42 0.20 17 1.90 0.34
GR-07 0-0.5 T 0.55 0.17 9 0.69 0.20
GR-07 0-3 15 0.47 0.10 16 0.81 0.20
GR-07 3-6 15 0.48 0.10 16 1.05 0.26
GR-07 6-9 15 2.05 0.30 16 2.91 0.35
GR-07 9-12 15 1.47 0.25 16 273 0.60
GR-07 12-15 15 1.27 0.21 17 237 0.50
GR-08 0-0.5 7 0.41 0.13 9 0.39 0.12
GR-08 0-3 15 0.35 0.10 16 0.64 0.17
GR-08 3-6 15 1.83 0.31 16 295 0.62
GR-08 6-9 15 1.79 0.32 16 3.52 0.79
GR-08 9-12 15 0.66 0.12 16 0.92 0.20
GR-08 12-15 15 0.25 0.08 17 0.23 0.07
GR-09 0-0.5 7 0.48 0.15 9 0.58 0.17
GR-09 0-3 13 0.67 0.14 16 1.20 0.28
GR-09 3-6 15 2.22 0.35 16 3.60 0.74
GR-09 6-9 15 1.40 0.24 16 2.77 0.62
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Table 3-22. Sediment Quality Guideline Quotients (Continued)

No. of SQG No. of SQG
Sample Chemicals Chemieals
Sample Segment (TEC/PEC TEC PEC (TEC/PEC/ | TEC/Ag/TEQ | PEC/Ag/TEQ
Location (ft) only) Quotient | Quotient Ag/TEQ) Quotient Quotient
GR-09 9-12 15 1.08 0.19 16 2.04 0.46
GR-09 12-15 15 1.09 0.21 17 2.39 0.55
GR-10 0-0.5 7 0.44 0.14 9 0.73 0.21
GR-10 0-3 15 0.53 0.12 16 1.27 0.32
GR-10 3-6 15 1.23 0.23 16 1.79 0.39
GR-10 6-9 15 1.17 0.21 17 2.00 0.39
GR-11 0-0.5 7 0.73 0.22 9 2.60 0.71
GR-11 0-3 15 0.66 0.13 17 1.51 0.35
GR-12 0-0.5 7 2.53 0.60 9 5.72 1.31
GR-12 0-3 15 0.38 0.09 16 0.78 0.20
GR-12 3-6 15 1.43 0.25 16 2.42 0.52
GR-12 6-9 15 1.22 0.18 16 1.68 0.32
GR-12 9-12 15 0.21 0.06 16 0.20 0.06
GR-12 12-15 15 0.22 0.07 16 0.21 0.07
GR-12 15-18 15 0.21 0.06 17 0.19 0.06
GR-13 0-0.5 i 0.99 0.28 9 1.33 0.34
GR-13 0-3 15 2.47 0.37 16 298 0.52
GR-13 3-6 15 2.64 0.44 16 295 0.54
GR-13 6-9 15 0.28 0.08 16 0.28 0.08
GR-13 9-12 15 0.29 0.09 17 0.26 0.08
GR-14 0-0.5 7 0.35 0.11 9 0.55 0.16
GR-14 0-3 15 0.62 0.12 16 1.26 0.30
GR-14 3-6 15 2.05 0.33 16 3351 0.74
GR-14 6-9 15 1.86 0.32 17 4.01 0.87
GR-15 0-0.5 7 0.49 0.135 9 0.93 0.27
GR-15 0-3 15 0.41 0.11 16 0.87 0.23
GR-15 3-6 15 0.49 0.11 16 1.45 0.37
GR-15 6-9 15 1.08 0.21 16 2.65 0.64
GR-15 9-12 15 1.77 0.31 16 2.90 0.63
GR-15 12-15 15 0.84 0.15 17 1.31 0.25
GR-16 0-0.5 7 0.33 0.11 9 0.37 0.11
GR-16 0-3 15 0.30 0.08 16 0.65 0.17
GR-16 3-6 15 0.34 0.08 16 1.17 0.31
GR-16 6-9 15 1.30 0.23 16 2.65 0.60
GR-16 9-12 15 1.86 0.29 16 2.83 0.56
GR-16 12-15 15 1.64 0.24 16 2.56 0.50
GR-16 15-18 15 0.24 0.07 16 0.23 0.07
GR-16 18+ 15 0.24 0.07 17 0.22 0.07
GR-17 0-0.5 7 0.42 0.14 9 0.70 0.21
GR-17 0-3 15 0.69 0.15 17 1.16 0.26
GR-18 0-0.5 7 0.48 0.15 9 1.43 0.40
GR-18 0-3 15 0.44 0.10 16 1.38 0.36
GR-18 3-6 15 1.80 0.27 16 2.33 0.43
GR-18 6-9 15 2.98 0.46 16 4.65 0.94
GR-18 9-12 15 2.36 0.38 17 4.61 0.93
GR-19 0-0.5 7 0.45 0.15 9 0.45 0.14
GR-19 0-3 15 0.36 0.08 16 0.55 0.14
GR-19 3-6 15 0.51 0.11 16 1.00 0.25
GR-19 6-9 15 0.74 0.14 16 1.37 0.32
GR-19 9-12 15 0.56 0.12 16 0.95 0.23
GR-19 12-15 15 0.60 0.13 16 0.78 0.18
GR-19 15-18 15 0.79 0.16 17 1.13 0.25
GR-20 0-0.5 7 0.63 0.19 9 3.19 0.87
GR-20 0-3 15 1.69 0.30 16 2.30 0.48
GR-20 3-6 15 2.51 0.33 16 3,13 0.51
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Table 3-22. Sediment Quality Guideline Quotients (Continued)

No. of SQG No. of SQG
Sample Chemicals Chemicals

Sample Segment (TEC/PEC TEC PEC (TEC/PEC/ | TEC/Ag/TEQ | PEC/Ag/TEQ

Location (ft) only) Quotient | Quotient AEITEQ) Quotient Quotient
GR-20 6-9 15 2.50 0.41 16 4.13 0.87
GR-20 9-12 15 2.50 0.41 16 4.50 0.97
GR-20 12-15 15 1.79 0.28 17 3.86 0.70
GR-21 0-0.5 7 0.36 0.12 9 0.35 0.11
GR-21 0-3 15 0.33 0.08 16 0.88 0.23
GR-21 3-6 15 1.09 0.20 16 1.61 0.35
GR-21 6-9 15 2.01 0.34 16 2.70 0.54
GR-21 9-12 15 2.53 0.41 16 4.19 0.88
GR-21 12-15 15 1.77 0.32 17 4.40 0.86
GR-22 0-0.5 7 0.43 0.14 9 1.03 0.29
GR-22 0-3 15 0.90 0.18 16 1.46 0.33
GR-22 3-6 15 3.01 0.30 16 4.00 0.60
GR-22 6-9 15 0.70 0.13 16 0.96 0.21
GR-22 9-12 15 1.58 0.23 16 1.94 0.34
GR-22 12-15 15 2.62 0.42 16 3.25 0.60
GR-22 15-18 15 1.16 0.21 17 1.59 0.32
GR-23 0-0.5 7 0.46 0.15 9 0.66 0.19
GR-23 0-3 15 0.22 0.06 17 0.21 0.05

GR-23M 0-3 15 0.36 0.07 17 0.35 0.07
GR-24 0-0.5 T 0.24 0.08 9 0.23 0.07
GR-24 0-3 15 0.40 0.07 17 0.41 0.08
GR-25 0-0.5 15 0.22 0.06 17 0.25 0.06
GR-26 0-0.5 15 0.33 0.08 17 0.55 0.14
GR-27 0-0.5 15 0.23 0.06 17 0.31 0.08
GR-28 0-0.5 15 1.47 0.26 17 1.37 0.25
GR-29 0-0.5 15 0.31 0.07 17 0.39 0.09
GR-30 0-0.5 15 0.38 0.08 17 0.41 0.09
GR-31 0-0.5 15 1.15 0.16 1% 1.11 0.17
GR-32 0-0.3 15 0.33 0.07 17 0.30 0.06
GR-33 0-0.5 15 0.39 0.09 17 0.36 0.09

[ Benchmark Quotient >1.0
[ 1 Benchmark Quotient > 0.5

Chemicals included in the analyses:

Metals: Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, and Silver

PAH: Anthracene, Fluorene, Naphthalene, Phenanthrene, Benz(a)anthracene, Benzo(a)pyrene,
Chrysene, Dibenz(a,h)anthracene, Fluoranthene, Pyrene and Total PAHs

PCB: Total PCBs as Total Aroclors

Pesticides: gamma-BHC (lindane), Chlordane, Dieldrin, Sum of DDT +DDD + DDE (Total
DDx), Endrin, Heptachlor Epoxide

Dioxins and furans: dioxin total TEQ

A one-sample t-test to test the above hypothesis was utilized. All chemical concentrations were
transformed on the natural log scale in order uphold the assumption of normally distributed data. The log
transformed arithmetic mean sediment concentrations were compared to a lower and higher benchmark
(also transformed on the natural log scale). The lower benchmark used for most chemicals was the
consensus-based threshold effect concentration (TEC) (MacDonald 2000). The exceptions were silver
and dioxin total TEQ, which used ER-L (Long and Morgan 1990) and NYSDEC Class A (NYSDEC
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2004), respectively. The higher benchmark for most chemicals was the probable cifects concentration
(PEC) (MacDonald 2000). The exceptions were silver and diexin fotal TEQ, which used ER-M (L.ong
and Morgan 1990) and NYSDEC Class C (NYSDEC 2004) benchmarks, respectively.  The one-sample
t-test was performed over all depth intervals and then by depth interval (0-0.5 1, -3 ft, 3-6 [T, 6-9 (1, 9-
12 1t, 12-15 ft and 15-18 ft).

Overull Analysis Results:

Threshold Effects Benchmarky: 1n the overall one-sample test, 1] out of the 29 chemicals were found to
have higher p-values (>0.05). 'this means that the arithmetic mean scdiment concentration could not be
concluded to be less than the benchmark value. These chemicals were cadmium, nickel, silver,
anthracene, phenanthrens, benzo (a) anthracene, benzo (a) pyrene, chrysene, pyrene, total PAHs and tota)
PCBs. The remaining chemicals had significani p-values (<0.05). This indicated that their arithmetic
means were less than their respective benchmark value. These chemicals included arsenic, chromium,
copper. lead, mercury, fluorene, naphthalene, dibenz{a,h} anthraceue, {tuoranthene, pamma-RIC
(lindane), chlordane, dieldrin, sum of DUT +DDD + DDE (total DDx), Endrin, heptachlor cpoxide, and
dioxin total TEQ.

Prohable Effects Renclhimarks: Silver was the only chemical with a non-significant p-value, meaning
that its arithmetic mean could not be concluded to be lower than s benelumark value. The remaining
chemicals were found to have p-values fess than 9.05.

By Depth Analysis Results:

Table 3-23 (organized by depth) provides lists of the chemicals with arithmetic mean concentrations
which are not significantly lower than their respective threshold and probable effects benchmark values
(p-value > 0.065).

Threshold Effects Benchmarks: Many wiclals and organic compounds exceeded their yespective

threshold benmarks within each depth interval and arc listed in Table 323,

Table 3-23. Summary of Statisticsl Results by Depth Interval

Depth I_nterval Threshold Effects Benchmark Execcedence Probable Effects Benchmark
{it) ) Exceedence

Silver, Phenanthrene, Benz(a)anthracene,
0-0.5 Bensodalpyrene, Chrysene, Thibenz(a hjanthracene, None
Fluoranthene, Pyrene, Total PAITs

Cadmiwm, Nickel, Silver, Anthracene, Phenanthrene,
Benz{a)anthracene, Benzo(a)pyrene, Chrysene,

0-3. Fluoranthene, Pyrene, Total PCBs, Dioxin TEQ and Silver
Lotal PAHS
Cadmium, Copper, T.ead, Nickel. Silver. Anthracene,

16 Phenanthrene, Benzo(alanthracene, Benzofa)pyrene, Silver

Chrysene, Dibenz(ahantheacene, Fluoranthene, Pyrene.
PAH, Tolal PCRBs, Chlordane and Total DDx

Arsenic, Cadmium, Copper, Lead, Mercury, Nickel,
6-0 Silver, Anthracene, Phenanthrene, Benzo{a)anthracene, Sikver
' Benzo{aypyrene, Chrysene, Fluoranthene, Pyrene, PAL,
‘total PCBs, Chlordane, Total DDx, and Dioxin TLQ
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Table 3-23. Summary of Stafistical Results by Depth Interval {_Cm]ﬁn.ucd)

Depth Interval Threshold Effects Benchmark Exceedence -
(fty 2 Iixceedence

Arsenic, Cadmium, Copper, Lead, Mercury, Nickel,
Silver, Anthracene, Fluorene, Thenanthrene,

9-12 Benzo(a)anthracene, Benzo{a)pyrene, Chrysene, Silver and Dioxin TEQ
Dibenz(a h)anthracene, Fluoranthene, Pyrene, PAH,
‘Total PCBs, Chlordane, Total DDx and Dioxin TEQ

Arsenie, Cadmium, Copper, Lead, Mercury, Nickel,
Silver, Anthracene, Fluorene, Phenanthrene, Benzo{a)
12-15 anthracene, Benzo{a)pyrene, Chiysene, Silver
1 Dibenz(a,h)anthracene, Fluoranthene, Pyrene, PAlI
Total PCBs, Chlordane, Total DDx and Dioxin TEQ

Arsenic, Cadmium, Copper, Lead, Morcury, Nickel,

Silver. Anthracene, Fluorene, Nuphthalene, Silver, Phenanthrene,
1518 Phenanthrene, Benzofa)anthracene, Benvo{a)pyrene, Fluoranthene, Pyrene and Dioxin
Chrysene, Dibenz(ah)anthracene, Fluoranthene, Pyrene, TEQ

PAH, Chlordane, Total DI and Dioxin TEQ

Probable Effects Benchmarks: Silver was measured at concentrations signficantly above the probable
cffects heachmark within all six core intervals. The dioxin and furans TECQ) levels exceeded the NYSDPLEC
2004 Class € benchmark in two intervals, 9-1211 and 15-18ft. The PAI compounds Phenanthrene,
Fhioranthene, Pyrene exceeded the PLC in one interval, 15-18ft. While dioxons and [urans TEQ values
did not exceed probable benchmarks often, they were only measured in surface grab samples and the
lowest core interval of cach core. Sediment trom surface grab samples was generally less confaminated
compared to the 0-38 core interval (note no probable cffect benchmark exceedances) and contaminants
like cadmium were redieed in fower core intervals. The distribution of dioxins and furans is not
documented as well as the other COls.

323 NYSDEC TOGS 5.1.9 Sediment Classifications. NYSDEC TOGS 5.1.9 guidclines
(NYSDEC, 2004) were not used as the primary source of benchmark data since they are not as
comprehensive as desired for this broadly scoped study. Most significant is that silver, the contaminant
of highest concern, is not inctuded in ‘OGS 5.1.9. In addition, many of the TEC/PEC values are more
conservative compared to TOGS 5.1.9 values. This is [urther discussed in Section 4.1, To assess the data
within the context of NYSDEC guidance, these classificalions arc provided in Table 3-24. Note that for
the surface samples (0-0.511), the TOGS 5.1.9 chemicals with A/B/C classification concentrations were
arscnic, cadminm, copper, lead, mercury, and total TEQ. For the other samples, the chemicals were
comprised of arsenic, cadmium, copper, lead, mercury, total Aroclor, PALL total TEQ, total DDx,
chlordane, dieldrin, and mirex. Where sedimenis were raled A, the list of TOGS 5-1-9 chemicals is not
provided.
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Table 3-24. Sediment Quality Guideline Quotients

Station ID Vertical Group NTSDE%;::?SGS 519 Chemical(s) Responsible for Class B or C Classification
051 [ omA |
0-3 f1 Class B Cadmium, Total ARO, PAH, Total DDx
G 3-6ft Class B Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total DDx. Chlordane
6-9 ft Class B Arsenic, Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total DDx, Chlordane
9-12 f Class B Copper, Lead, Mercury, PAH
12-15 fi Class B Copper, Lead, Mercury, PAH
0-0.511 Class B Copper, Total TEQ
— 0-3 fi Class B Arsenic, Cadmium, Copper, Lead, Mercury
3-6 1t Class B Copper, Lead, Mercury
6-9 1t Class B Mercury
—_ 0-3 fi Class B Total DDx, Chlordane, Mirex
3-6 1t Class B Cadmium, Total DDx, Chlordane
6-9 1t Class B Cadmium, Copper, Lead, Mercury, Total TEQ, Total DDx, Chlordane
GRA04 0-3 It Class B Cadmium, Copper, Total ARO, Total DDx, Chlordane
3-6 ft Class 3 Cadmium, Total ARO, Total DDx, Chlordane
6-9 It
0-0.5 ft
SRR 0-3 ft Cadmium, Copper, Lead, Total ARO, Total DDx, Chlordane
3-6 11 Lead
6-9 fi
— 0-0.5 ft
0-3 f Cadmium, Lead, Total ARO, PAH, Total DDx, Chlordane
0-0.5 ft
GR-07 0-3 1t Total DDx

3-6ft
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Table 3-24. Sediment Quality Guideline Quotients (Continued)

Chemical(s) Responsible for Class B or C Classification

Total DDx
Cadmium, Copper, Lead. Mercury, Total ARO, PAH, Total DDx, Chlordane

. Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total TEQ, Total DDx, Chlordane

Cadmium, Copper, Lead, Mercury, Total ARO, Total DDx, Chlordane

Arsenic, Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total DDx, Chlordane

PAH

Arsenic, Cadmium, Copper, Lead, Mercury, Total TEQ
Cadmium, Copper, PAH
Cadmium
Cadmium, Copper, Lead, Mercury, Total ARO, Total DDx
Cadmium, Copper, Lead, Mercury, PAH, Total DDx, Chlordane
Copper, Lead, Mercury, PAH, Total TEQ

Cadmium
Cadmium, Copper, Lead, Total ARO, Total DDx
Cadmium, Copper, Lead, Mercury, Total ARO, Total TEQ, Total DDx, Chlordane

Station ID Vertical Group NTSDEC TOGS 5.1.9
Class
9-12 ft ' Class B
12-15ft Class B
0-0.5 1t
0-311
3-61 Class B
GR-08
6-9 1 Class B
9-12 11 Class B
12-15ft
0-0.5 ft
0-3 ft
361t
GR-09
69 ft Class B
9-12 ft Class B
12-15 ft Class B
RbER [ emsa
0-3 t Class B
GR-10
3-61t Class B
6-9 11 Class B
0-0.5 ft Olas:
GR-11
0-0.5 ft
0-3 11 Clas
3-6 11 ClassB
GR-12 6-9 1 : Class B
9-12 f cl
12-15 ft

15-18 ft

Cadmium, Total TEQ, Total DDx

Cadmium

Cadmium, Copper, Lead, Mercury, Total ARO, Total DDx, Chlordane
Cadmium, Copper, Lead, Total ARO, Total DDx, Chlordane
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Table 3-24. Sediment Quality Guideline Quotients (Continued)

Station ID Vertical Group NTSDE%;I;E:GS a2 Chemical(s) Responsible for Class B or C Classification
0-0.5 ft Class B Copper, Lead, Total TEQ
0-3 fi Class B Cadmium, Copper, Lead, PAH, Total DDx, Chlordane
GR-13 3-6 1t Class B Cadmium, Copper, Lead, Total ARO, PAH, Total DDx. Chlordane
6-9 fi
9-12 ft
0-0.51t
0-3 ft Cadmium, Total DDx
GR-14 3-61t Cadmium, Copper, Lead, Mercury, Total ARO, Total DDx, Chlordane
6-9 11 Arsenic, Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total TEQ, Total DDx, Chlordane
0-0.5
0-3 ft
GR-15 ol
6-9 It Mirex
9-12 ft Cadmium, Copper, Lead, Mereury. Total ARO, Total DDx, Chlordane, Mirex
12-15 ft Cadmium, PAH, Total TEQ, Total DDx
0-0.5 ft
031
3-6 1t
6-9 ft Cadmium, Copper, Lead, Mercury, Total ARO, Total DDx
ke 9-12 ft Arsenic, Cadmium, Copper, Lead, Mercury, Total ARO, PAH, Total DDx, Chlordane
12-15 fi Arsenic, Copper, Lead, Mercury, PAH, Total DDx, Chlordane
15-18 fi
18+ 1t
CRAT 0-0.5 &
031 Class B Cadmium, Total TEQ
0051t
GR-18 0-3f1 Class B Cadmium
3-6 ft Total DDx




Table 3-24. Sediment Quality Guideline Quotients (Continued)

IS

Station TD Vertical Group NTSDE%EE:GS S Chemical(s) Responsible for Class B or C Classification
6-9 ft Cadmium, Total DDx
9-12 ft Cadmium
0-0.5 ft
0-3 ft
3-6 ft Class B '  Cadmium
GR-19 6-9 It _ Class B Cadmium, Total DDx
9-12 ft Class B ' Cadmium
12-15 fi Class B Cadmium, Total DDx
15-18 f1 Class B Cadmium, Total TEQ, Total DDx, Chlordane
0-0.5 ft
0-3 ft Cadmium
e 3-6 1t Cadmium, Total DDx
69 [t Cadmium
9-12 1t - Cadmiom
12-151 Total TEQ
0-0.5 ft
0-3 fi
3-6 1t Cadmium, Total ARO, Total DDx. Chlordane
uhel 69 1t Cadmium
9-12 1t Cadmium
12-15 1t Total TEQ
0-0.5 ft
0-3 ft Cadmium, Copper, Total ARO, Total DDx
3-6 1t Total DDx
GR-22 6-9 ft Cadmium, Total DDx, Chlordane
9-12 fi Cadmium, Lead, Mercury, Total ARO, PAH, Total DDx, Chlordane
12-15 ft Chlordane
[5-18 ft Class B Cadmium, Copper, Lead, Mercury, PAH, Total TEQ, Total DDx, Chlordane
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Table 3-24. Sediment Quality Guideline Quotients (Continued)

NTSDEC TOGS 5.1.9
Class

Station ID Vertical Group

GR-23 0-0.5 fi

0-31

GR-23M 0-3 ft
—— 0-0.5 ft

0-3 11
GR-25 0-0.5 1t
GR-26 0-0.5 ft
GR-27 0-0.5 ft
GR-28 0-0.5 1t
GR-29 0-0.5 1t
GR-30 0-0.5 fit
GR-31 0-0.5 ft
GR-32 0-0.5 1t
GR-33 0-0.5 1t

Chemical(s) Responsible for Class B or C Classification

Mercury

Lead, Mercury, PAH




3.3 Texicology

3.3.1 10-Day Survival Test with the Amphipod Hyalella azteca. '|'he USACE ERDC laboratory
in Vicksburg, MS peetormed 10-day acute and chronic solid phase sediment toxicity tests on 40 samples
utilizing a recommended benchmark benthic amphipod {lyaiclla azteca (U.S. TPA/USACE, 1998). The
curyhaline (organism able to tolerate a wide range of salinity) amphipod I ¢zleca was obtained trom
ERDC in-house cultures. Among the factors considered in the selection of H. azfecd is the species’
documented sensitivity to metals coupled with silver being a primary COI within the study area. Only
healthy organisms were used in testing. The H. uzieca method (118, EPA, 2000; Method 100.1) was
conducted using cight replicate 300 ml. tall-form beakers containing 10 amphipods each. Water was
rencwed twice daily and a feeding ration of yeast, cerophyl, and trout chow was supplicd daily.
Assessment endpoints were acute (survival) and chronic (growth) at the end of the 10-day exposure
period. ‘I'wo growth endpoints were analyzed: tota] biomass/initial organism and individual biomass.
Biomass was measured as ash-free dry weight (mg). For acceptable tests (tests passing test acceptance
criteria), a onc-way analysis of variance (SPSS, Inc., Chicago, Illinois} was conducted to determine if
slatistically significant reductions relative to the control existed. Survival data were are-sine square root
transformed prior to analvsis. Toxicologically significant amphipod mortality is defined as a statisticaily
significant 20% reduction i survival relative to reference sediment (LS. EPA/USACE, 1998}

Due to laboratory capacity restrictions and the high number of fest samples, toxicity tests were run in four
phascs. Ammonia concentrations in porewater exceeded the 20 mg/L guidance for freshwaler organisms
(U.S. EPA/USACE, 1998) for all toxicity test sediment samples with the exception of sediment [LA-
H1215. The high ammonia concentrations caused concera for confounding factiors as a source of
mortality and lowered growth rales. To assess the effects of ammonia, the first phase of five sediment

samples was performed in conjunction with a toxicily reduction evatuation {TRE) focused onky on
anunonia. The five scdiment samiples represented a range of ammonia concentrations Jow to higly as
determincd by bulk porewater measurements. [n addition to the standard toxicity test of cight replicates
per test sediment sample, four replicates of each test sediment were amended with SIR-600 (zcolite) resin
prior to test initiation te reduce or climinate porewaler ammonia bioavaifability. Porewater ammonia
concentrations weee measured in the unamended and amended sediments at test initiation o verify that
ammonia was reduced. A sand and SIR-600 control were also included. Clean quartz sand was added to
four replicates of cach site sediment to evaluate the potential for a dilution effect [rom the SIR-600
addition. Four replicates of SIR-600 amended control sediment were included {o ensure toxicity related
1o the SIR-000 did not oceur.

‘The TRE tests (Phase 1) were run from November 27, 2011 to December 2, 2011, the test design and
acute survival results are summarized in ‘Table 3-25. :

Table 3-25. Summary of TRE Study Results

N Total Ash-free Endividual

Average Min Max Biemass/Initial Ash-free Dry

Na. af No. of Survival | Survival Sarvival £¥rganism (mg) Weight {mg}

| Test Source Samples | Replicates | (%) £ %) % of Control % ef Control

Control Sediment I b 89 30 160 - NA NA

Control/Zeolsle 1 4 - y3 80 130 11 98
Control/Sand I 4 98 1 80 104 ¥6 78
Test Sediment 3 5 8 94 70 166 99 {93
Test Sediment/Zeolite 5 4 92 _ 7 100 116 107
Test SedimentSand 3 4 04 70 100 B 11 _ G4

NA — not applicable
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All ofthe TRE tests passed test protocol acceptance criteria. TRE results indicated no statistically
significant difterences for mortality, total growth, or individual growth between the control sediment and
any of the five test sediments, the five test sediments treated with Zeolite, or the five test sediments
treated with sand.

As aresult of the TRE test (identified as TRE), the three subsequent phases of toxicity tests were
pertormed without any ammonia treatment beyend standard water exchanges. Following is a summary of
the test phase numbers of samples and dales:

Phase # of Test Sediments Start Date Lnd Date

TRE 5 22 Nov 2011 02 Dec 2011
Phasc t 10 27 12ec 2011 06 Jan 2012
Phase 2 13 17 Fan 2012 27 Jan 2012
Phasc 3 {2 17 Fan 2012 27 Jlan 2012

For all 40 samples, there were no statistically significant differences between any of'the test samples and
control sediment {or any of the three endpoints (mortality, total biomass, or individual biomass). Toxicity
test sample result data are sununarized in Table 3-26. These results suggest Genesee River sediments are
not toxic to //. azteca based on the 10-day fest for acute and chronic endpoimts. While a few chemicals of
concern had concentrations greater than PEC or other benchmark values that classify sediments as
probably causing biological effects, the absence of toxicological effects is potentially due to (1) the low
number of COls that exceed probable effects benchmarks, and (2) combinations of factors such as TOC
{both quantity and quality) and particle size reduced the bicavailability of the primary COIs. COI
quotient calculations support factor #1 above; quoticnt levels are typically well below guotient probable
effects ranges.

Table 3-26. Summary of Toxicity Testing Results

Individual
Totul Ash-free Ash-free
Biomass/Lnitial Bry Weight
_ Average Min Max Ovganism {mg)
No. of Survival Survival Survival {mg} % of
Test Sediment Group Samples {0 {“a) By | % of Contrel __Control
Control Sediment o4 93 8o 100 NA NA
e Test Sediment Iterval Group (1) )
All Itervals Combined 44 Y2 30 oEon 98 ) 102
03 8 95 70 100 106 I3
36 8 o0 30 100 9 99
6-9 R o1 40 100 - 96
9-12 6 90 30 100 94 98
12-13 6 91 40 100 93 87
15-18 3 ) 60 100 . 112 115
18-21 o 1 90 80 100 93 8

34 Habitat Assessment

A general assessment of the Genesee River nearshore ripartan habitat was performed to identity the major
habitat types present along the lower Genesee River and the extent of their coverage along the river. The
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riparian zone is defined as vegetated area along both sides of a river or stream and gencrally supports
trees, shrubs and grasses. General land use and land cover along ihe lower Genesce River was evaluated
ustng U.S. Geological Survey acrial photographs to determine the extent of habitat along the riparian
corridor, National Wetland Invenfory (NWI) maps to identify wetland resources, and geo-referenced
photographs taken during tictd sampling o identify where habitat changes along the Genesee River
shoreline oceur. 'The habitar assessment did not include the delineation of the riparan cormdor, which is
defined by soil, vegetation and hvdrology characteristics; collection of water quality/chemistry, fish, or
macroinveriebrate samples; or data from plant and wildlife surveys.

This habilat asscssment provides a general description of'site conditions along the lower Genesee River in
September 2011, It is not infended to be a detailed description of habitat and wildlife in the Genesee
River riparian zone, as severa! other studies of the ecological resources have alrcady been or are being
conducted. Table 3-27 presents some of the studics that have been conducted along with a summary of
their findings. Some of these documents provide detailed speeics fists for fish, wildlife, aquatic
invericbrates, plankton, threatened and cndangered species, and invasive species that are found in and
around the lower Genesee River. No detailed lists of vegetation in the ripartan zone were identificd.

The reach of the lower Genesee River evaluated generally ranges trom 200 1o 500 fect in width and
stretches five river miles upstream from the mouth of the river where it flows into Lake Ontario to the
Veteran™s Memorial Bridge (Route 104/Keeler State Expressway) (Figure 1-1). Within this reach of the
river are Turning Point Park along the west bank and Seneca County Park along the east bank, both of
which contribute to habitat within the riparian zone. The lower one-quarter (o one-third of the Jower
Genesee River 1s almost fully developed, lined with marinas, boat slips, businesses, a LS Ceast Guard
station, residences, and shoreline protection (rip rap and bulkheading). Boat slips line both shorelines up
1o river mile (RM) 1.1 along the cast hank and RM 1.3 along the west bank. 'The width of the riparian
zone along each side of the river (Figures 3-5a and 3-5b) ranges from 673 ft, along the lower Genesee
River, to 2,550 ft and averages approximately 1,400 ft. Nearshore habilat along both banks consists of
freshwater emergent marsh, deciduous forest habitat, and forest/shrub wetlands (Figures 3-3a and 3-5b ).
Representative habitat photographs are linked o specific locations in Figures 3-5a and 3-9h .

Deciduous forest habitat is found throughout the riparian zoide (Tigures 3-5a and 3-5b). NWI data also
indicate patches of freshwater emergent wetland and freshwalter forested/shrub wetland. Although
emergent marsh oceurs along the shoreline throughout much ol the lower Genesee River, larger patches
of cmergent marsh within the riparian corridor range from approximately 3.2 to 16 acres in size (fotal -

54 acres). Forested/shrub wetland habitat patches in the riparian corridor range from approximately 1.5 to
23 acres in size (total 39 acres). The shoreline habitat along both banks of the lower Genesee River

" varies between emergent marsh and rocky shoreline.

Shorcline habitat atong the cast bank of the Genesee River from RM 1 to RM 1.1 consists of emergent
marsh, From RM 1.1 to 1.4, the shoreline becomes rocky and is characterized by a steep, eroded bank.
From RM 1.4 to RM 2.5, shoreline habitat again consists of dense emergent marsh. The shorehne 1s
rocky again from RM 2.5 to RM 3.2 and is characterized by a steep eroded bank between RM 2.6 and RM
2.9. Dense cmergent marsh is present from RM 3.2 to RM 4.2, and the rest of the shoreling along the east
bank of the lower Genesee River from RM 4.2 up to the Veterans Memorial Bridge is rocky and
characterized by a steep eroded bank (Figures 3-5a and 3-5b).

Shoreline habitat along the west bank of the Genesee River from RM 1.3 to RM 3.3 consists ot dense
emergen! marsh with smalt arcas of steep croded baok and rocky shoreline acar RM 1.7 and between RM
2.1 and RM 2.2, The shorcline habitaf between RM 2.4 and 2.5 consists of torested/shrub wetland. From
RM 3.3 to RM 4.1, the shoreline is rocky and characterized by steep eroded bank from RM 3.3 to RM
3.5. Shoreline habitat from RM 4.1 to the Veterans Memorial Bridge predominantly consists of dense
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emergent marsh, with a disruption in this habitat at Kodak Park and between RM 4.7 and RM 4.9 where
rocky shoreline is present. :

Wildlife observed during the sampling event included a matlard duck (Anas platvrhvchosy (omnivorous
bird), king salmon (Oncorlbynchus tshawvischa), a great blue hoeron (drdea herodias) (prscivorous bird),
heering gulls (Lurus argentatus) (omnivorous bird), and a red-tail hawk {Buteo jamaicensis) (carnivorous
bird). Aflthough the resolution of habitat photos taken during ficld sampling was not safficient to identify
al deciduous forest species present, vegetation noted in habitat photographs includes oaks, weeping
willow, mapies, birch, some pine, and tree of heaven (invasive). Virginia creeper is alse present.
Emergent marsh vegetation includes cattail (Typha sp2.) and some common reed (Phragmites australis) at
locations further upstream. Recreational activities observed during sampling inclode angling and
canoeing, indicating that the lower Genesee River is a valued recreational resource.
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Figure 3-5a. Genesee River AOC Habitat Map
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Table 3-27. Historical Genesee River Studies Characterizing Natural Resources

Document Date Summary of Content

U.S. Geological Survey. Final Report — Assessment | No date on | Study determined that stocked juvenile

of Habitat Use by Experimentally Stocked Juvenile | report sturgeon are successfully using nursery habitat

Lake Sturgeon. Submitted to U.S. EPA Great Lakes within the Genesee River. Report presents

National Program Office. results of a habitat quality assessment that
includes list of benthic macroinvertebrate
species present.

Interim Invasive Species Plant List. Accessed Provides a current list of invasive plant species

http://www.dec.ny.gov/animals/65408.html October to assist NYSDEC in incorporating invasive

2011 species management into funding, regulatory

and other activities. It does not include all
invasive or potentially invasive plant species.

http://www.dec.ny.gov/doc/wildlife pdfiontariosetb | Accessed Provides land cover for the Southeast Lake

Lpdf October Ontario Basin, lists species of greatest

2011 conservation need and those that have been
extirpated, provides species diversity and
critical habitat information, and describes
significant fish and wildlife habitats, including
: the Genesee River.

Comprehensive Wildlife Conservation Strategy Accessed This document identifies data needs for

Plan. New York State Department of October determining the distribution and abundance of

Environmental Conservation, 2011 wildlife species and habitats, describes the

http://www.dec.ny.gov/animals/30483.html problems that may impact species and their
habitats, and describes conservation actions
for preserving identified species and habitats.
The chapter for the Southwest Lake Ontario
Basin includes the lower Genesee River.

Jonahson, M. 2010. Movement of lake sturgeon July 2010 Tracked movement of stocked lake sturgeon

(Acipenser fulvescens) in the lower Genesee River, within the Genesee River and compared with

New York. M.S. Thesis, State University of New behavior of naturally occurring lake sturgeon

York College at Brockport. in other systems. Concluded that movement
of stocked fish is similar to that of native fish.

Checklist of Amphibians, Reptiles, Birds and April 2010 | Provides a list of 32 amphibian, 39 reptile, 375

Mammals of New York State, Including Their Legal bird, and 92 mammal species believed to be a

Status. New York State Department of part of the fauna of New York and their

Environmental Conservation, Division of Fish, present legal status.

Wildlife and Marine Resources.

Rochester Embayment Area of Concern Beneficial | March Reports delisting criteria for the Rochester

Use Impairment Delisting Criteria. Prepared by 2009 Embayment AOC. Currently, the Rochester

Ecology and Environment, Inc. Embayment, including the lower Genesee
River, is listed as impaired, and there are fish
consumption advisories, reproductive effects
on mink, impacts to phytoplankton and
zooplankton populations, the presence of
zebra mussels, and loss of riparian and
shoreline habitat.

Summary Report — Lower Genesee River Data February Summarizes available information on the

Evaluation, Eastman Business Park, Rochester, New | 2009 status of the lower Genesee River to determine

York. Prepared by Arcadis for Eastman Business
Park.

whether historic releases from Kodak Park
may pose a threat to human health and the
environment. Concluded that potential
impacts from historic operations appear to be
localized and are sediment-related, most
studies reviewed show no apparent site effects,

59




‘Table 3-27. Histarical Genesec River Studies Characterizing Natural Resources (Continued)

Bocument

Daite

__Summary of Content

and screening criteria exceedances were low
and do not support impact to human health
and the enviromment.

Neuderfer, G.N. 2007, Contaminani Analysis in
the Rochester Ensbayment Area of Concern, Finad
Report. USEPA-GINPO, Project Number
GL97582701.

The Genesee River Basin Action Steategy.
Genesee/Finger Lakes Regional Mlanning Council
and U.S. Army Corps of Engineers.

Final Report — Benthic Macroinvertebrate Swrvey of
the Lower Genesee River in the Vicinify of the
CSXT Derailment and Chemical Spill a¢ Charlotte,
New York. Prepared by Il Corporation for CSX
Transportation.

May 18,
2007

October

2004

April 1,

20432

Reporis data on sediment chemistry, toxicity,
benthic macroinvertebrale community
condition, and bioaccwmuiation in lake
sturgeon. Concludes benthic
macroinveriebraic community is slightly (o
maoderately impacted and lake stucgeon
released to the river have clevated Lissue
conceotrations of containinants after one year.
Provides a compilation of cirently available
information about the state of the Genesee
River watershed and ongeing assessment,
outreach and implementation activities.
includes information on land use, impairment,
listed species, and 1ish stocking, as well as
other important information for developing an
.action strategy.

Presents results of sediment sampling and
benthic macroinvertebrate community
assessmeiit to evaluate potential impacts from .
a CSX train derailiment on December 23, 2001
that spilled acetene and methylene chloride
into the Genesee River. Concluded ihat the
benthic macroinvertebrate communily docs
not appear to have been impacted by the spill.
A species list is provided.

NYSDEC. 1995, Phase T Final Report — Lower
Genesee River Study, Summary of 1992, 1993 and
1994 Results. New York State Depariment of
Environmental Conservation.

A Biological Survey of the Genesee River System.

State of New York Conservation Department.

Aupust
1995

Presents an assessment of aquatic conddion
based on toxicity tests, chemistry and fish,
invertebrate and plankion populations. The
lower Genesee River is bisted as impaired [or
fishing and aesthetics, and there are fow Lo
high impacts to beathic populations
througlout the lower river. as well as
bisaccumulation of metals and pesticides n
fish and invertebrate tissue and microbial and
mvertehrate toxicity near site 4 {ncar Kodalk
Park). The report contains bsts of lish.
invertebrate and zooplankten species observed
and identifted,

to determine the most practical methods of
increasing fish production. Provides species
lists for fish, submerged agquatic vegetation,
plankton and benthic macroinvertebrates.

Baker, Frank C. 1920. Animal Life and Sewage in
the Genesee River, New York, American Society of
Natwalists, 33631): 152 161,

1920

Compares collections of species data betore,
during and after pollution, showing a declinc
in animal life populations resulting {rom
pollution and recovery after pollution
abatement.

Note: This 1ist is nol comprehensive.
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4.0: DISCUSSION AND RECOMMENDATIONS

4.1 BPiscussion

The purpose of this site characicrization projeet is {o cvaluatc contamination in areas contigzous to the
navigation channcl and upstream of the navigation channel in the final approximately 6 miles of the
Genesee River in Rochester, New York, to see if remedial action is necessary to delist the AQC or move
forward in the process of determining measures necessary for delisting ol the dredging beneficial use
impairments. The speciflic poals of the study are to provide GILNDPQ with the tools to make rigorous,
gualitative assessments based on guantitative data {o support the design and performance of necessary
remedial actions at this site as well as provide a baseline of conditions prior to any necessarv remedial
actions. To attain the objectives, the project collected sediment samples from 34 locations and analyzed a
total of 126 sediment samples (140 samples including field duphcates).

SQGs were compiled from three sources to estimate the potential environmental effects of confamination
levels, T'he primary source is the THC/PEC and quotient approach provided in Macdonald et al. (2000).
NYSDLC (2004) was not used as the primary source of benchmark data since it is nof as comprehensive
as is necessary for this broadly scoped study, in addition, many of the TEC/PEC values are more
conservalive comparcd (o NYSEDC 2004 values. The MacDoenald 2000 TEC/PEC calculations do not
include silver as a metat or dioxins and {urans. Thercfore, the approach ot using Maconald et al. (2000}
TEC/PEC benchimarks and adding the Long and Morgan (1990} ER-L/ER-M benchmark for silver and
the NYSDLUC {2004} dioxin TLEQ benchmark was developed. This modified benchmark approach allows
for some comparison to the NYSDEC 2004 system, with levels below the threshold benchmarks being
analogous (o Class A sediment, levels measured between threshold and probable quotients are analogous
to Class B, and levels preater than the probable benchmark arc analogoas to Class €. 'V'he data suggest
that average sediment contamination levels essentially tall within the definition of a Class B AOC as
defined by the NYSDLC (2004}, '

The study confirmed that the primacy COlL in the study arca is silver, with cadmium being a secondary
COL Other melal and organic compounds were ty pically measured well below probable etfects -
benchmarks. Pe to the reduced frequeney that dioxins and furans were measured, their vertical and
horizontal distribution is not as well documented.

Silver: Silver was measured at levels above the probable effects ER-M benchmark at the combined
core/grab locations GR-01 to GR-22. Of thosc 22 samplce locations within the northern portion of the
strdy area, 14 of the $-0.57 intervals did not exceed the ER-M benchmark, with 11 of those 14 exceeding
the LR-L threshold benchmark and three below the two benchmark levels. Ouly one 0-3° core segment
did not exceed the probable effects benchmark. At seven locations, ene or more botiom infervals of the
cores did not exceed the probable effects benchmark, suggesting the sediments at those elevations pre-
date silver discharge into the Genesee River. Only onc of the samples within stations GR-23 to GR-33
had a measured concentration exceeding the probable effects benchmark. These samples were from 0-0.5
surface sample grab (all 11 locations) or the first core interval (0-3 or less; GR-23 and GR-24). These
results agree with the northern sample patiern that in peneral, there is less silver contamination in the
upper sediment mntervals, suggesting that silver input may be reducing in the study area.

Cadmium: Cadmium is the second most prevalent COl, with 15 of the 22 cores from GR-01 to GR-22
having one or more intervals with Cd concentrations exceeding the probable effects benchmark (PCEC).
The cadmium concentration pattern was similar to silver, in that levels were, m general, higher in the
middic infervals compared to the upper and lower intervals, and were reduced in upstream surtace grab
samples.{all <TEC). Only one surface sediment grab sample ((GR-12; =PHCY exceeded the TEC or PEC.
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Dioxins furans; Dioxius and furans were mcasured in all the surface grabs, and the lowest imferval of
cach core. Data for cach sample was compared 10 the NYSDEC (2004) benchmark using the TEQ
calculation. Dioxins were a primary CO1T within the workplan based on historical information. T'he total
TEQ exceeded the NYSDEC Class C benchmark in only two of the 58 samples, suggesting that dioxins
and furans are no longer a primary COF . However, the mean concentration at two depth intervals was
significantly geeater than their probable cticels benchmark at two depth mitervals. Conclusions regarding
TEQ are diflicul because ol the limited number of samples analyzed. With only the surface and lowest
interval of each core being analyzed, the concentrations in the middle remain unknown. Recause other
analytes such as silver and cadmiom showed contaminant levels higher in the middle intervals compared
to the upper and fower intervals, it cannot be assumed that the TEQ levels in the upper and lower intervals
arc indicative of the levels through the entire core.

Sediment Contamination (Juotients: Contaminant quotients were calealated for cach sample. ‘The
average PYC guotient was (.35, Only one sample exceeded a quotient value of 1.0 tor the probable effects
quotient while 27% of the samples (24/125) exceeded a PEC quotient of 0.5, Sediment samples with
guotient levels above 6.5 had an 835% capability to predict cavironmental effects based on MacDonald
2000, Assuming the 85% predictability, it tollows thatl only 26 of the 24 samples measured above the
quotient of (1.5 or 16% of the total samples (200123} would caunse toxicity. Therefore, guotient values
indicate relatively low probability of negative biological effects trom the sediment analyzed in the study.

Toxicity: There were no significant diffeeences between the test samples and coutrol samples for
mortality. {otal biomass, or individual organtsm biomass {rom the 40 ten-day solid phase toxicity lests
carried out using the amphipod Hyalellu acteca. These results are not incompatible with the complete sct
of benchimark analyses, while they are not expected based on sHver concentrations being generally ahove
the ER-M, the quotient analyses confirm that a relative few number of contaminant are of high concern,
thus the quoticnts are relatively low and in the region where biological ¢ffects are gencrally not
encountered.

Habitat Restoration: Since contamination within study area sediments does not meet the current levels
necessary for the site to be considered for restoration within the Legacy Act program, there are no further
Liabitat restoration ctforts planned under the GLLA.

4.2 Conelasions

Based on the results of this study, only two compounds, Ag and Cd, were considered to bé primary COls,
While dioxins were historically considered {o be primary COIs, results from the current evaluation
indicate ouly mimimal SQG exceedances, though the vertical and horizontal distribution is nol well
documented due to limited sampling. L.ow sediment contamination quotients indicate a low probability
for negative biological impacts. 'Fhis conclusion is supported by the lack of toxicity observed in the 10-
day solid phase amphipod tests. Oversll, the data suggest that the average sediment contamination levels
fall within the definttion ol a Class 3 AOC as defined by the NYSDEC (2004).
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