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Dear Mr. Tsiamis:

The City of New York (“City”) hereby submits the following comments to the
United States Environmental Protection Agency (“EPA”) to assist EPA’s
efforts to develop a Feasibility Study (“FS”) for the Gowanus Canal Superfund
Site. The City requests that these comments be included in the administrative
record for the site.

Introduction

Since the release of the draft Remedial Investigation (R1) in January 2011, the
City has provided EPA the following written documents: (i) a May 25, 2011
letter to EPA on the overall Draft Remedial Investigation (“May Letter”); (ii)
an October 6, 2011 presentation to EPA presenting analysis of RI data with
respect to combined sewer overflow (CSO) contaminant Ilevels for
contaminants of concern (COCs) identified in sediment or surface water
(“October EPA Presentation”); (iii) a November 3 presentation to
Contaminated Sediment Technical Advisory Group (CSTAG) (“CSTAG
Presentation™); (iv) and a November 28, 2011 memorandum from Angela
Licata to Dr. Marc S. Greenberg of the CSTAG entitled Gowanus Canal
Superfund Site: Estimation of PAH Concentrations on Solids from CSO Water
Column Data (“CSTAG Memo”). Item iv. is attached to this letter, in order to
provide a complete record, as that letter was submitted directly to CSTAG.

The purpose of this letter is to present additional details of the analyses which
were completed in support of the EPA presentation and the CSTAG
presentation. The following sections present data and analyses on 1) RI data
analysis in support of the Feasibility Study; 2) Assessment of the Conceptual
Site Model (CSM) for the Gowanus Canal based on available site data; 3)
Impact of organic carbon content in solids from CSOs on the canal; 4)
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Recommendations for additional sampling and analysis; and 5) Planned Upgrades and projected
benefits related to ongoing, planned, or potential Clean Water Act-related projects.

1 RI Data Analysis in Support of the Feasibility Study

The City analyzed the data presented in the RI Report to provide information for use in the
Feasibility Study (FS) and to assist EPA in determining whether remedial action is required for
CSOs in order to be protective of human health and the environment, as is required under
CERCLA. The data used in this analysis are the data reported in the RI Report for CSOs for both
sediment and surface water. The process that was used in this analysis included:
e Identification of contaminants of concern (COCs) based on the results of the human health
and ccological risk asscssments,
e Development of risk-based cleanup values, also called preliminary remediation goals
(PRGs),
e Comparison of City CSO data to regional background concentrations, and
e Comparison of City CSO data to PRGs to determine which, if any, of the COCs identified
were measured in City CSOs at concentrations exceeding these values.

1.1 Identification of Contaminants of Concern (COC)

COCs were identified based on the results of the human health and ecological risk assessments.

1.1.1 Human Health Risk Assessment (HHRA) Resulis:

The NCP identifies the acceptable risk range for human health as 107 to 10™ for carcinogens and
an acceptable hazard index (HI) of 1.0 for non-carcinogens. These risk targets werc exceeded
for the Lifetime Recreational User based on exposures to sediment and surface water in the
canal. These risk targets were also exceeded for the Lifetime Angler based on ingestion of fish
and crabs from the canal. The results of the HHRA are presented in Appendix 1.

The following COCs were identified in sediment based on risks to the lifetime recreational user:
arsenic;benz(a)anthracene;benzo(a)pyrene;benzo(b)fluoranthene;benzo(k)fluoranthene;dibenz(a,

h)anthracene; and indeno(1,2,3-c,d)pyrene. These are shown in Table 1-1.

The following COCs were identified in surface water bascd on risks to the lifetime recreational
user: chromium “®and tetrachloroethylene. These are shown in Table 1-2.
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The following COCs were identified in [ish/crabs based on risks to the lifetime recreational
angler: PCBs;arsenic;mercury;benzo(a)pyrene;dibenz(a,h)anthracene; andindeno(1,2,3-
c,d)pyrene. These risk results are shown in Appendix 1.

1.1.2 Ecological Risk Results:

The results of the Ecological Risk Assessment identificd the following COCs in sediment:
barium; cadmium; lead; mercury; nickel; silver; total PAHs; and Total PCBs. The only COC
identified for ecological receptors in surface water was lead.

1.2 Derivation of Risk-Based Cleanup Values

1.2.1 Human Health-Based PRGs:

Tables 1-1 and 1-2 show the risk-based cleanup values that have been derived for COCs
identified in sediment and surface water based on rccreational use of the Canal. CSO sediments
do not exceed the PRGs proposed for any of the COCs identified in sediment or surface water.
Furthermore the cumulative cancer risks calculated for the COCs in CSOs, utilizing maximum
measured contaminant concentrations is 9.9 x 10-6, which is well below the acceptable risk
target of 10 set forth in the NCP. Additionally, the cumulative risks for background samples
for all COCs in sediment measured at background locations is 6.2 x 10°. Thus, the CSO and
background risks are essentially equal. The conclusion from this assessment is that CSO solids
do not represent a source of contaminants at concentrations that exceed risk targets or that
exceed the concentrations measured in background samples. The same set of conclusions can be
drawn for the surfacc water data presented in Table 1-2 for CSOs in the RI. The cumulative
risks for COCs measured in water at CSOs are equivalent to background and are well below
EPA’s risk targets.

1.2.2 Ecological PRGs:

Table 1-3 presents the PRGs which were derived for ecological receptors for sediment and
surface water based on the results presented in the RI Report. The analysis conducted in the
derivation of PRGs for ecological receptors is presented in Appendix 1.

1.3 Comparison to Background

Sediment and surface water data presented in the RI Report for CSOs were compared with the
samples collected from the reference/background site in order to determine whether COC
concentrations measured in the CSOs are representative of regional background conditions.
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EPA’s slatistical software package, ProUCL version 4.1, was used to compare the CSOs with the
background. Quantitative comparisons of the CSO and background data were conducted by
comparing the CSO results by hypothesis testing and/or by comparison to a background
threshold value. Hypothesis testing was limited for some COCs due to the limited number of
detected samples in the two datascts. Qualitative comparison using box and whisker and normal
quantile plots were also uscd to compare the data. Background threshold values were derived for
the reference site using guidelines from EPA in the ProUCL 4.1 documentation.

Comparison of the concentration in CSOs vs. background was conducted only for COCs
identified based on ecological and human health risks. Results of the comparison for sediments
and surface water are summarized in Tables 1-4a and 1-4b, respectively. There were no PAHs in
CSOs which were demonstrated to exceed the background sediment values. Duc to data
limitations, conclusive results could not be reached for dibenz(a,h)anthracene. CSO data were
analyzed only for Aroclors in the RI Report. CSO results for TPCB by Aroclor were within the
range of reference area results for TPCB by congeners. At face value, this would indicate that
CSO and reference arca solids have essentially the same PCB levels. However, data for PCBs
include frequent non-detects and inconsistencics within the reference area samples. Comparison
of the sediment results showed that CSOs exceeded background for barium, copper, and lead.

Comparison of CSO surface water data with background was affected by data qualily issues
which are discussed in detail in the November 28 letter to CSTAG (Attachment C). One of the
main issues is that the reporting limits for background and CSOs in surface water were not
consistent. or some CSO samples, the reporting limit was greater than the corresponding
reporting limit of the background samples by an order of magnitude. Also, in some cases the
detected results of the CSOs were lower than the reporting limits of the background samples.
These data quality issues create dilliculties when comparing CSO data to background for surface
water. Surface water comparisons showed that the CSO concentrations were greater than the
background for whole water lead, and tetrachloroethylene.

2 Assessment of the CSM for the Gowanus Canal based on available site
data

As stated in prior comment submissions, the EPA has yet to develop an adequate conceptual site
model to characterize the Canal. This stems primarily from the fact that EPA has not developed
solids and contaminant mass balances. While much work remains to be done, the City performed
several analyses to advance the current CSM. These analyses included an assessment of ground
water impact on the Canal, an estimation of solids loads from CSOs, and an estimation of solids
accumulation in the Canal, each discussed below.
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2.1 Groundwater Modeling:

There are several potential sources of contamination to the Canal and an essential task in
developing the CSM is to evaluate the relative importance of the different sources. One of the
major potential sources is contaminants borne on groundwater discharges to the Canal. To
estimate the amount of contaminants that arc delivered to the Canal (i.e., the mass loaded to the
Canal) by groundwater, it is first nccessary to estimate the amount of groundwater that
discharges to the Canal. Once the groundwater discharge is estimated, then a contaminant load
can be cstimated from the observed groundwater concentrations and from the estimatec of
dissolution of dense non-aqueous phase liquids (DNAPL) that exist within the groundwater flow
path to the Canal. This estimation of groundwater contaminant load can then be used to compare
to the contaminant loads represented by other sources. For the analysis of the potential impact of
groundwater on chemical loads to the Canal, groundwater modeling was conducted in two steps.
The first step was to determine groundwater discharge using the MODFLOW groundwater [low
model. The second step was to model contaminant fatc and transport through the aquiler using
the contaminant fate and transport/NAPL dissolution model SEAM3D, which utilizes results
from the MODFLOW simulation, contaminant concentrations found in the groundwater near the
Canal, and coal tar DNAPL characteristics.

The MODFLOW model approach and results are as follows:

e Based on sitc information and USGS publications, using stratigraphy found in soil borings
and sediment cores, as well as regional stratigraphy from USGS documents, hydraulic
properties that arc similar to those used in USGS models for the area and recharge values
that are similar to those used by the USGS (note these were adjusted downward from the
USGS values to achieve calibration);

e The model developed by the City agrees well with USGS groundwater levels [rom long-
term monitoring wells within the model domain that are not influenced by tides and flow
data;

e The calibrated discharge to Gowanas Canal is about 2.1 ft*/sec., which compares well with
a USGS pre-development estimate of 2.5 ft’/sec (note that the USGS model did not
simulate current conditions, but estimated that there is general reduction in recharge, hence
a reduction in discharge due to development).

e The model indicates about 75 percent of the groundwater [low to the Canal is through the
bottom sediment and 25 percent of flow is through the banks.

The analyses of contaminant fate and transport and loading are as follows:

e DNAPL chemistry and composition were delined based on DNAPL investigations from
National Grid, as well as examining contaminant distribution in samples collected from
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strata identified as containing DNAPL beneath the Canal. National Grid’s observations
recorded in core logs indicate DNAPL is present beneath almost the entire Canal;

The model SEAM3D simulated dissolution of DNAPL as a kinetic process dependent on
the effective solubility. The effective solubility was estimated based on Raout’s Law which
considers the molar fraction of each compound in the DNAPL. SEAM3D combines the
dissolution kinetics with the 3-dimensional flow from MODFLOW. SEAM3D also
considers the rctardation cffects of contaminants being sorbed to organic carbon in the
sediment and subsurface material.

Four analytes(benzo(a)pyrene, phenanthrene, naphthalene, and total xylenes) representing
heavy to light organic compounds found in the DNAPL were simulated.

The simplistic representation of the model is of constituents dissolved in groundwater and
does not account for organic carbon saturation (although the model was run simulating
reduced available organic carbon), the cffcct of co-solvent compounds on the dissolution
and partitioning of the various chemicals, and the existence of DNAPL discharges to the
Canal. These factors are important to the transport of contaminants and will incrcase the
mass loaded to the Canal beyond the amounts loaded as constituents dissolved in
groundwater.

Parallel calculations were made by simply estimating the mass that could be delivered by
the water arriving at the Canal being saturated to the effective solubility of the compounds
identified in the DNAPL, and at the concentration of the compounds in the groundwater
adjacent to the Canal (including for metals which were not simulated in the model and not
part of the DNAPL). These results were compared to the estimates of loading of the four
analytes predicted by the model. The model-predicted loadings were lcss than the effective
solubility-estimated contaminant loads. In comparison to the groundwater concentration
based loads, only BaP [rom the model-predicted loads was greater than the groundwater
concentration based load. Table 2-1a presents the comparison and Table 2-1b presents the
groundwater concentration based loads for metals.

The groundwater-transported contaminant loads estimated by the model and the
calculations were compared to the loads represented by the CSOs. This comparison shows
that smallest loads estimate for groundwater are significantly greater than the loads
estimated for the CSOs (see Tables2-1a and 2-1b). If the effects of co-solvency and direct
discharge of DNAPL to the Canal are considered, then the groundwater-transported loads
are even larger, further diminishing the importance of any CSO-related contaminant loads.

Comparison of potential loads from groundwater and CSOs to the Gowanus Canal indicates that
groundwater contributions are several times higher than loads from CSOs for PAHs. In
particular, for benzo(a)pyrene, groundwater loads to the Canal are estimated to be at least four
times greater than corresponding CSO contribution. Estimates of potential groundwater loads for
heavy metals are also higher than loads from CSOs, except for copper and lead.
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2.2 Solids Load from CSOs:

The solids load from the CSOs to the Gowanus Canal was estimated using the modeled annual
discharge from the CSOs and the TSS concentrations from the EPA RI report. DEP had modeled
the annual discharge from the CSOs to the Canal for current conditions and for conditions post
implementation of the force main project. The annual discharge for the two conditions was
estimated to be 376 (million gallons (MG)/yr) and 250 (MG/yr) respectively (NYCDEP, 2008).
Water samples from CSOs collected by EPA were analyzed for total suspended solids (TSS)
concentration. The TSS concentrations during the three wet weather events ranged from 18 mg/L
to 989 mg/L. The average and median concentrations of TSS werc 136 mg/LL and 61 mg/L
respectively. TSS results provided by EPA are shown in Table 2-2. Higher concentrations of TSS
were observed during Wet Weather Event 2. However, evaluation of the rainfall intensity
showed that Wet Weather Event 2 had the lowest rainfall intensity of all the rainfall events,
suggesting that these high values may not be typical of most major rainfall events and the larger
volume of CSO discharges that occur during these events. If these two values are excluded from
the mean wet weather TSS calculation, the average TSS values reduces to 70 mg/L, which is
more consistent with the City’s expectation of lower TSS levels (65-70 mg/L") during wet
weather events. The wide variation in the results and the sensitivity of the mean value to just two
values is considered symptomatic of poor TSS data in general. The City believes that the
discrete sampling method employed by EPA fails to characterize the TSS levels in the CSO
discharge during a wet weather event. The TSS value of 70 mg/L and the modeled discharge
rate of 376 MG/yr were used by the City to estimate the solids load from the CSOs. For current
conditions, the estimated solids load is approximately 100 MT/yr. For future conditions, where
the City anticipates a 45% reduction in the CSO discharge volume, the solids load from the
CSOs is estimated to be 60 MT/yr.

2.3 Estimation of Solids Accumulation in the Canal:

To increase the understanding of the conceptual site model for the Canal it is important to
understand the sources of solids to the Canal. Sources of freshwater to the Canal are the CSOs,
groundwater flow, overland flow, and storm water outfalls. Of these sources, groundwater is not
a significant solids sourcc to the Canal. CSO and stormwater discharges are limited to wet
weather.

To cstimate the solids accumulation in the Canal, bathymetry surveys conducted in 2003 and
2010 were evaluated. These surveys were conducted using single beam bathymetry (ransects.

'TSS values in sanitary sewage average about 115 mg/L, (NYCDEP, 2002) while in stormwaler, TSS values average
about 60 mg/L (ITazen and Sawyer, P.C., 1993). Analyses conducted for the Gowanus Canal WBWS Facility Plan
Report, August 2008 indicate that CSOs are roughly 90 percent stormwater and 10 percent sanitary sewage, yielding
a typical TSS concentration for CSOs at about 65-70 mg/L.
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The survey conducted in 2003 consists of lateral transects approximately 150 ft apart and only
one longitudinal transect. The 2010 survey consists of lateral and longitudinal transects with
higher density of soundings compared to 2003. However, there is little overlap between the
lateral transects surveyed in 2003 and those surveyed in 2010. This lack of overlap increases the
uncertainty associated with estimating the change in elevation between the surveys

Results of this comparison are shown in Figure 2-1. Comparison of the surveys shows that the
Canal is mostly depositional with few localized erosional areas. Since 2003 the head end of the
Canal has experienced the most deposition with an average accumulation of 1.2 ft. Table 2-3lists
the net volume and mass of solids that have accumulated in the Canal. Analysis of the
bathymetry data shows that the Canal accumulated approximately 1,000 metric tons (MT) of
solids annually from 2003 to 2010. To understand the contribution of CSOs to this
accumulation, a conservative assumption was made that all the solids contributed to the Canal by
CSOs settled in the Canal. An estimate of the mass of solids delivered by the CSOs on an annual
basis was compared with the mass of solids accumulated. Figure 2-2 shows the percentage
contribution of CSOs to the Canal. Under this conscrvative assumption, the CSOs account for
only 10 percent of the solids that have accumulated since 2003. For [uture conditions (45
percent reduction in CSO discharge) the contribution of solids to the Canal will reduce to 5
percent making CSOs an insignificant source of solids.

The City is aware of the general uncertainly associated with the bathymetry survey
measurements, along with the uncertainty due to interpolation of the data, misalignment of
transects, and scnsitivity of the comparison to vertical datum corrections. Thus, in order to
develop a robust solids balance that can be used to understand sediment dynamics, it is important
to account for these uncertainties. Additional multi-beam surveys as well as targeted sampling
are required to better deline the relative contributions of CSO and cstuary solids to develop an
accurate CSM. This includes collection of beryllium-7 bearing sediment sampling to identify
recent depositional areas and the properties of recently deposited sediments, as well as
deployment of sediment traps during dry and wet weather events to characterize mean water
column suspended matter properties, especially at the head end of the Canal where significant
deposition has been observed.

3 Impact of Organic Carbon Content in solids from CSOs on the Canal

EPA has expressed concern that the high Organic Carbon concentration in the CSO solids will
hinder the recovery of the Canal post-cleanup by acting as a “magnet” to organic contaminants.
However, ecological cxposure is not simply a function of absolute sediment concentration.
Rather the amount of the compound in sediment that is bioavailable is dependent on factors
specific to the sediment, many of which can be represented by noting the amount of organic
carbon on the sediments. Generally speaking, for a given absolute sediment concentration, the
sediment with the highest amount ol organic carbon has the lowest amount of bioavailable
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contaminant. This is often represented as the organic carbon-normalized concentration. DEP
performed some theoretical calculations for sediments in the Canal, creating a blend of CSO and
reference area solids and allowing the solids to come to cquilibrium with a constant load of
benzo(a)pyrenc.

Figures 3-1a and 3-1b depict the results of this calculation. The organic carbon content of the
solids created by the blend (intended to represent settling solids in the Canal) increased as the
fraction of CSO solids in the mixture increased. While the addition of organic carbon did cause
some increase in the absolute concentration of B(a)P on the solids, the organic carbon
normalized concentration decreased under all additions of CSO solids. On this basis, the addition
of CSO solids to the sediments in the Canal would serve to reduce bioavailable concentrations of
contaminants in essentially all cases. For the likely scenarios where CSO solids represent 0 to 10
percent of the settling solids in the Canal, absolute concentrations might increase by a maximum
of 37 percent but the bioavailable concentrations would decrease by 16 percent, with the greatest
benefit of the organic carbon addition occurring at the maximum absolute concentration.

To further investigate EPA’s concern, data collected by EPA for total organic carbon (TOC)
concentration in sediment for thc CSOs, Canal, and background was evaluated. The average
TOC coneentration in the sampled CSOs ranges from 1% to 22% with an average and median
concentration of 6% and 3% rcspectively. Figure 3-2 shows the distribution of TOC
concentration in the sampled CSOs, Canal, and Background. Data collected by EPA shows that
the TOC concentration in all the sampled CSOs, except OI1-007, is not significantly different
from background levels. However, given the nature of the solids that are discharged from the
CSOs based on other studies, it is likely the TOC concentration in the CSO discharges is higher
than what was sampled by EPA. This concern again points the need to obtain belter data to
properly assess the impact of the CSO discharge.

4 Additional Sampling and Analysis

The City believes that EPA’s data fails to characterize the CSOs accurately and consequently the
impact of the CSOs on the Canal. The current available data for the site are limited and fraught
with quality concerns, and hence cannot be used to develop a robust conceptual site model. It is
therefore the City’s opinion that additional data collection and analysis is required to develop an
understanding of the Canal. These data collection and analysis should include:

a) Re-characterization of CSOs
o Aqueous sampling with analysis of particulate and dissolved phase concentrations
with lower detection for analyzing the contaminants.
e Composite sampling to integrate the concentration variations over the period of
discharge during a rainfall event.
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b) Targeted Sampling to develop an accurate Conceptual Site Model.

e Deployment of sediment traps during dry and wet weather events to characterize
mean water column suspended matter properties, especially at the head end of
the canal where most deposition has been observed.

e Beryllium-7 bearing sediment sampling to identify recently depositional arcas and
the properties of recently deposited sediments.

¢) Sampling to advance the groundwater model.
e Identification of groundwater discharge pathways.
e Sampling of pore water and assessment of NAPL stability.

d) Forensic analysis to identify relative contributions by external/internal loads to the canal
(CSOs, Upper NY Bay, SWO, groundwater, sediment resuspension).

e) Water quality monitoring to establish tidal cycle current velocities, water column
stratification (salinity), TSS levels.

f) Simple contaminant fate and transport and water quality modeling (e.g. Recovery Model).

g) Development of sediment transport models to understand the transport of solids in the
canal.

5 Planned and/or Potential Upgrades and Projected Benefits under the
NYSDEC CSO Consent Order

The following section describes the benefits of planned or potential upgrades (and related
programs) which we have discussed with EPA over the past several months,

5.1 Characterization of the Gowanus Canal Watershed and Waterbody:

DEP has compiled available information and specifications regarding the collection-system
infrastructure serving the Canal watershed, and has performed field surveys and modeling
analyses to confirm and verify this information. The relevant portions of this information are too
extensive to include here, but arc documented in the WB/WS (NYCDEP 2008). Chapter 3 of
that report focuses on the existing collection-system infrastructure, and Chapters 4 and 5 present
an overview of infrastructure inspection and improvement programs in which DEP has engaged
over the last quarter century. DIEP continues to refine the watershed information, including
converting the relevant data into geographical information system (GIS) format, using high-
resolution satellitc images to characterize surface imperviousness, and implementing high-
resolution digital elevation mapping (DEM) data. In addition, DEP continucs to expand and
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update information, such as measurements of in-sewer sediment levels and time-varying water
levels. DEP has also compiled substantial information pertaining to characterization of the
Gowanus Canal waterbody. Chapter 4 of the WB/WS summarizes various DEP studies
characterizing thc waterbody’s water quality, biota, benthos, and toxicity. Notably, DEP has
sampled waterbodytotal suspended solids (TSS) concentrations as part of its regular Harbor
Survey Program, special Tributary Survey Programs, and project-specific field investigations.
DEP has also increased the understanding of water quality in the Canal through the development
and application of water-quality modeling of the Canal WB/WS.

5.2 Planned Facility Upgrades in the Gowanus Canal Watershed:

As part of its efforts to develop an effective and efficient plan to reduce wet-weather-induced
pollution and improve water quality in the Canal, DEP has conducted a series of investigations
analyzing alternatives for CSO control and other measures. These investigations considered the
feasibility, effectiveness, costs, and public acceptance of a wide array of CSO-control
alternatives. Chapters 5 and 7 of the WB/WS (NYCDEP 2008) summarizes historical
investigations as well as control alternatives considered during the development of the WB/WS
Facility Plan. As described in the WB/WS, DEP first screened alternatives that were infeasible
or publicly unacceptable, and then performed modeling analyses to determine the CSO reduction
and water-quality impacts for a wide range of control alternatives. For cach alternative, DEP
also performed costing analyses, and used the results to create “knec-of-the-curve” relationships
of cost-effectiveness. The results showed that adding CSO controls beyond a certain point
provided no further increase in attainment of water-quality standards or uscs, and recommended
the following as the elfective and efficient plan: modernization of the Gowanus Canal Flushing
Tunnel to improve circulation in the Canal; reconstruction of the Gowanus Wastewater Pumping
Station to reduce capacity limitations and redirect {low away from the overburdened Bond-
Lorraine Sewer, thereby reducing CSO discharges to the Canal; environmental dredging of the
upper 750-ft section of the Canal to eliminate exposed sediment mounds and the associated odors
and increase secondary contact recreational activity access; and continued implementation of
existing programmatic controls including the 14 best management practices as required in the
City’s SPDES permits, floatables controls per the City’s Iloatables Plan, and Sustainable
Stormwater Management practices.

The WB/WS did not specifically account for additional sustainable stormwater management
controls, which were still being developed at the time. These additional controls would add to
the benefits of the WB/WS Facility Plan elements.

5.3 Ongoing Additional CSO Controls for the Gowanus Canal Watershed:
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Beyond the upgrades associated with the WB/WS, DEP is pursuing a number of specilic actions
that arc anticipated to reduce CSO discharges and/or improve water quality in the Canal. These
actions include:

Implementation of High Level Sewer Separation (HLSS): HLSS directs runoff collected in catch

basing to a separate stormwater pipe leading directly to the waterbody rather than to the
combined-sewer system. This action removes flow from the combined sewer system and
reduces the likelihood and magnitude of CSOs. The City has already implemented a
programmatic approach whereby HLSS is proceeding in sclected arcas, including an area of
roughly 100 acres in the Gowanus Canal watershed. This project area is shown in Figure 5-1.
DEP performed preliminary modeling analyscs that indicate this project would reduce CSOs to
the Canal by about 5 pereent, at a cost of about $20 million.

Sewer Maintenance: In 2004, sewer cleaning removed approximately 110,000 cubic yards of silt,
debris and greasc from the Bond-Il.orraine Sewer and, in 2011, sewer cleaning has removed 724
cubic yards of similar material from the 4th Avenue sewer. Removal of material restores the
hydraulic capacity of the sewer and helps to minimize CSOs that would otherwise increase over
time. In total, these cleaning operations have cost approximately $685,000.

Interceptor Maintenance: Ongoing inspections of the Red Hook and Owls Head collection-
system interceptors are 90 and 16 percent complete, respectively. These inspections help
optimize cleaning requirements to maintain capacily and minimize CSOs. In 2010 and 2011,
DEP spent $148,000 for interceptor maintenance, which will be completed by the end of 2012,

5.4 Green Infrastructure Program:

In September 2010, New York City released the NYC Green Infrastructure Plan (GIP) which
presents an alternative approach to improving water quality that integrates “green infrastructure,”
such as swales and green roofs, with investments to optimize the existing system and to build
targeted, cost-cffective “grey” or traditional infrastructure. On a city-wide basis, the GIP will
reduce CSO volume by an additional 1.5 billion gallons per year beyond the cost-effective Grey
Strategy that is made part of the approved WB/WS Plans. In the Gowanus Canal watershed arca,
the GIP will:

e Capture rainfall from 10% of impervious surfaces in CSO areas through green
infrastructure and other source controls.

o Provide substantial, quantifiable sustainability benefits — cooling the city, reducing
energy use, increasing property values, and cleaning the air — that an all-Grey
Strategy does not provide.

Page 12 of 25



Examples of GIP alternatives that could be pursued in the Gowanus Canal watershed include tree
pits, swales, green roofs, blue roofs, cisterns, and other controls. It is anticipated that GIP
alternatives implemented in the Gowanus Canal watershed will reduce CSO discharges by
approximately 11 percent from the level achieved by the elements of the WB/WS. Sub-
catchment opportunities analysis for CSOs RI-034 and OH-007 is shown in Figure 5-2.

5.5 Potential Additional CSO Controls Considered for the Gowanus Canal
Watershed:

Potential additional controls that will be further evaluated as part of the Gowanus Canal LTCP,
due 2015, include modifications at the 2nd Avenue Pumping Station, an auxiliary wet-weather
pumping facility at the Gowanus Pumping Station, and cleaning and structural modifications at
the OH-007 sediment trap. Each of these alternatives is described in more detail below.

5.5.1 2nd Ave Pumping Station: DEP currently has a small 1.0 MGD capacity subsurface pump
station located near the intersection of 2nd Avenue and 5th Streets in Brooklyn. This pump

station transfers dry weather scwage and wet weather flow into a force main that conveys the
flow to the 4th Avenue interceptor and then to the Owls Ilead WWTP. This pump station was
last renovated about 20-years ago in the early 1990’s.

The 2nd Avenuc Pump Station alternative would involve abandoning the subsurface 1.0 MGD
pump station and constructing a larger 5 MGD above grade facility. The dry weather flow
capacity of the station would remain at 1.0 MGD but the additional capacity would be used to
pump wet weather flow from outfall OH-007 to the 4th Avenue interceptor. The construction of
a larger pump station would require the replacement of the existing 6-inch force main with a
larger 12-inch force main. '

A large pump station at this location, shown in Figure 5-3, would result in an estimated CSO
reduction from outfall OH-007 of 14 MG/yr. The additional wet weather flows conveyed to the
4th Avenue interceptor could overflow prior to reaching the Owls Head WWTP depending on
the storm event. Approximately 1.5 MG/yr is projected to overflow from outfall OH-006 into
Gowanus Bay during a typical rainfall year with an additional 12.1 MG/yr to overflow at outfalls
that are in the lower NY Harbor and outside the limits of Gowanus Canal. The overall capital
cost for this alternative is estimated at $30.9M.

5.5.2 Gowanus Canal Wet-Weather Auxiliary Pumping Station: Upon completion of the current
Gowanus Facilities Upgrade, the Gowanus Pump Station will pump into a force main that
transports dry and wet weather {lows to the Columbia Street interceptor and then to the Red
Hook Wastewater Treatment Plant (WWTP). This new wastewater force main, combined with
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pump station improvements would increase the design [low of the system from 22 mgd to 30
mgd. An additional pump station could be constructed to transfer wet weather combined sewage
from outfall RH-034 into the Bond-Lorraine sewer and further reduce CSOs to the Canal.
Potential location for this wet weather pumping station is shown in Figure 5-4. Once in this
sewer, the combined sewage would ecither be transported all the way to the Red Hook WWTP or
would overflow at other CSO outfalls in Gowanus Canal or the Upper Bay.The Gowanus Wet
Weather Pump Station alternative would involve two phases. During the [irst phase, temporary
pumps currently being used during the construction of the Gowanus Facilities Upgrade would be
uscd. This phase could not be activated until after the Gowanus Pump Station construction
upgrades arc completed in 2013 and a connection is made to the Bond-Lorraine sewer. In
parallcl, property adjacent to the existing pump station on the corner of Bond Strect and Nevins
Street would need to be acquired to site a permanent wet weather pump station. Since this
acquisition would be for the purposes of siting a new DEP facility, it would require a land use
review (“ULURP”) pursuant to City law and likely an EIS. The overall capital cost for this
alternative is estimated to be $38.5M.

The CSO reduction benefit of this alternative would be a CSO reduction of 58 MG/yr from
outfall RH-034. As the wet weather pump station would discharge into the Bond-Lorraine sewer
some 36 MG/yr would overflow from downstream outfalls including RH-035. This would result
in a net reduction of 22 MG/yr to Gowanus Canal. To eliminate this overflow from RH-035 and
provide a net overall CSO reduction of 58 MG/yr, the project could be enhanced to include
modifications to constrictions in the Bond-Lorraine sewer located near 5th Street and Hoyt
Street. In 2004, a cost estimatc was made for this improvement to the Bond-Lorraine scwer. The
present estimate for the work strictly associated with constructing this improvement to the Bond-
Lorraine sewer is $11.8M — which would be in addition to $38.5M cost for the Gowanus Wet
Weather pump station.

5.5.3 Outfall OH-007 Sediment Trap Cleaning and Structural Evaluation: Under the WB/WS,
CSO discharges from OH-007 represent about 28 percent of the total to Gowanus Canal in a
typical year. A chamber — measuring 35 ft wide by 70 ft long and featuring a baffle/weir
combination intended to prevent the discharge of floatables and settleable solids — is installed in
the sewer line just upstream of the outfall. Over time, floatables and scttleable solids can build
up in the chamber and can reduce the effectiveness of the trap device. Periodic inspections of
material buildup within the trap, particularly in the arca of the weir/baffle combination, as well
as posi consiruction monitoring of floatables in the Canal will help to ensure that the trap
remains [unctional and that cleaning of the trap be performed at optimum frequencies.

Due to structural-deficiency issues requiring construction of bulkheads and confined-space
issues, inspection/cleaning of the trap chamber is beyond the scope of DEP’s sewer-cleaning
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contracts and must be handled through a capital contract rcquiring development of bid
documents and contractor procurement. This is currently under evaluation.

Conclusion

The City believes that the analyses presented in this document will help to advance the
understanding of the Canal and the data related to CSOs. We welcome the opportunity to answer
any questions you may have on this document and to further discuss the feasibility study with
you.

Sincerely yours,

AT

Angeld Licata

Deputy Commissioner

New York City Department
of Environmental Protection

cc: B. Carr, EPA

D. Greene, NYC
E. Mahoney, NYC
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Table 1-1 Human Health Risk-Based PRGs in Sediment

Maximum CSO Maximum
EPC Canal Calculated PRG for 10° | PRG for PRG for Sediment Background Risks from Risks from
Sediments HI for All Calculated Risk 107 risk 10 risk Concentration Concentration CSO max Background
COC (mg/kg) Pathways Cancer Risk (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) value max value
Recreational User Lifetime Exposure _
Arsenic 18 NA 1.3E-06 13.8 138.5 1,385.0 7.9 19.0 5.7E-07 1.4E-06
Benz(a)anthracenc 127 NA 4.6E-05 2.8 27.6 276 1.3 1.2 4.7E-07 4.3E-07
Benzo(a)pyrene 107 NA 3.9E-04 0.3 2.0 27 1.3 0.9 4.7E-06 3.3E-06
Benzo(b)fluoranthenc 113 NA 4.1E-05 2.8 27.6 276 4.5 1.4 1.6E-06 5.1E-07
Benzo(k){luoranthene 65 . NA 2.3E-06 28.1 280.9 2,809 1.5 0.8 5.3E-08 2.8E-08
Dibenz(a,h)anthracene 6 NA 2.2E-05 0.3 2.8 28 0.5 nr 1.8E-06 1.8E-06
Indeno(1,2,3-
c,d)pyrene 49 NA 1.9E-05 2.6 25.7 257 1.8 1.0 7.0E-07 3.9E-07
Cumulative Risks 7.0E-05 9.9E-06 7.8E-06
Table 1-2 Human Health Risk-Based PRGs in Surface Water
EPC Maximum
Canal CSO Surface Maximum
Surface Calculated PRG for PRG for Water Background | Risks from | Risks from
Water HI for All | Calculated | 10-6 Risk 10-5 risk Concentration | Concentration | CSO max | Background
(ug/l) Pathways | Cancer Risk (mg/kg) (mg/kg) 10-4 risk (ug/l) (mg/kg) value max value

Recreational User

Lifetime Exposure

Chromium VI 8.5 NA 2.5E-06 3.4 34.0 756.0 1.9 19.0 2.3E-06 5.6E-06

Tetrachloroethylene 24 NA 3.6E-06 6.8 67.8 678 20.0 1.2 3.0E-06 1.8E-07

Cumulative Risks 7.0E-05 5.3E-06 5.8E-06
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Table 1-3. Comparison of CSO Sediment Concentrations to Ecological Risk-Based
Cleanup Values and Background Sediment Concentrations

Concern.

6.8 (RH-031)

619 (RH-037)

(1) Taken from Table [-47A or RI Report

(2) Risk-based cleanup value based on ecological receptors

(3) Taken from Table 4-4b of RI Report

(4) Results from background analysis

ND—all results were non-detect from Table I-44A in RI Report:
‘NA-Not applicable: not a COC for human health; _
NR-Not Reported in Table 4-4b of RI Report;

NT-Not tested

DRAFT Page 3 of 10
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Table 1-4a. Comparison of CSOs and Background for Sediment Data

UPL.

CSOs < Background.

Reference ammwn.ﬁ::& Data ~ CSO Data
Number of Number Number | Number
Chemical Name ro of Non- . of of Non- . Testing Result Conclusion
Detected Outlier Outlier
Resiiles Detect Detected | Detect
Results Results | Results .
Of the 7 CSO results, 4 results were rejected by the
Cannot be Point by point comparison with the lab. Comparison shows that the 3 available CSO Additional CSO data is
Arsenic 10 3 Confirmed BTV. BTV set to the 95% UPL derived | samples (OH-007, RH-031, and RH-037) have needed confirm that CSO <
from a normal distribution. concentration lower than the BTV. Likely CSO< Background.
Background.
Point-by-point comparison with BTV. : : -
: . Point-by-point testing indicated that 3 samples (OH- .
= e i 0 .
Barium 9 1 1 7 Wwww set as the non-parametric 95% 007, RH-031, and RI1-037) exceeded the BTV. Likely CSO > Background
Point-by-point comparison with BTV
; and two sample hypothesis testing. None of the CSO samples exceed the BTV. < Rackon
Cadmium ? 1 7 BTV set as the non-parametric 95% Hypothesis test indicated that CSOs < Background. L80s= Background
UPL.
Point-by-poin comparison FIBTV. Data plots indicate that CSOs may be higher than
BTV selected as the second highest e z :
. . background. 5 CSO samples (excluding the outlier) )
Lead 10 1 7 1 value, since the maximum value was an . _ CSO0s > Background
= P 3 exceeded the BTV, CSO RI1-033 docs not exceed
outlier and 95% UPL from Kaplan-
. the BTV.
Meier was not calculated.
Point-by-point comparison with BTV. - ] :
Mercury 10 1 7 ! BTV set to the 95% UPL (normal Nosoof the L50) semples excended the BLY, CSOs < Background
T Testing indicated that CSOs < Background.
distribution).
Point-by-point comparison with BTV
(95% UPL assuming normal . A " _
Nickel 10 7 distribution) and two sample WMHMM@MMWMM\WO%‘%MM mewmﬂm%%m:c Bl CSOs < Background
hypothesis testing (Wilcoxon Ranked - & '
Sum Test).
Point-by-point comparison with BTV,
BTV sct to the maximum detected All CSO concentrations are less than the maximum
- Cannot be value since there are only three observed value. Only one CSO result (OH-007) v )
Seiver . i Confirmed / detected results. Comparison was also | slightly exceeds the sccond highest detected value. A0y < Backprotmd
conducted by setting the BTV to the Results indicated that CSOs < Background.
second highest value.
Point-by-point comparison with BTV. | Only the outlicr (RH-031) in CSO dataset exceeds
Benzo(a)anthracene 9 1 7 1 BTV set as the non-parametric 95% the BTV. Comparison and data plots indicated that CSOs < Background
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Reference (Background) Data

CSO Data

e Number Number | Number
Chemical Name YL B of Non- . of of Non- . Testing Result Conclusion
Detected Outlier Outlier
Result Detect Detected | Detect
i Results Results | Results -
Point-by-point comparison with BTV. | One CSO sample (RH-031) exceeds the BTV. Likelv that CSOs <
Benzo(a)pyrene 8 2 B 3 BTV set as the non-parametric 95% Comparison indicates that it is likely that CSOs < e = A =
Background
9] 5 % Background.
Pty ot eompatison with BTV Two CSO samples (RH-031 and OH-007) exceeded
Benzo(b)fluoranthen 0 1 4 1 BTV st to the 95% UPL ?o,.z,_m__ " | the BTV, one of the results is an outlier. Due to Need to confirm presence of
c distribution) ’ ’ limited sample size, the second highest valuc cannot outliers.
BT be confirmed as an outlier.
B S il Point-by-point comparison with BTV. | Two CSO samples (RH-031 and OH-007) exceeded
Ao oarndig 9 1 3 2 BTV set as the non-parametric 95% the BTV. It is not clear whether these two samples Likely CSOs< background
s UPL. are outliers. It is likely that CSOs < Background.
F e e All the background data is non-detect. Two samples
Dibenz(a,h)anthrace 10 6 1 MMMMM_MMHEM.HMMM:MJMWW%MH%OM. (RH-031 and OH-007) are higher than the Comparison cannot be
ne (et P maximum detection limit of the background. conducted.
' Comparison cannot be conducted.
; Set 0 o : Threec CSO samples arc greater than the BTV. CSOs
Tndeno(1,2,3- Point-by-point compatison with BIV. ) y 4 o ceed the BTV are OH-007, RH-037, and RH- | . . .
8 2 1 7 1 BTV set to the non-parametric 95% e e S Comparison inconclusive.
c.d)pyrene UPL 031 (identified as an outlier). Comparison is
' inconclusive.
Pomt-by-point comparison with BIV | only two €SO samples (OH007 and RH-031)
Total PAH 10 z 95 mmuh Ao .:.oww sttt exceed the BTV. Hypothesis testing (Wilcoxon CSOs < Background
&mh?smob Mann Whitney) indicates that CSOs < Background.
Total PCBs (Sum of 10 Cannot be 2 5 Cannot be | All the reference sample concentrations MJ%% Co0s Qw,mmow q...m H_ Wﬁ p M .mﬂ_ WW,MN uiw all
Aroclors ) Confirmed Confirmed | were below the reporting limit for «L7PpIED Wete detetiog L Atplir e 2N
other Aroclors the CSO results were below the i i
TPCB - Aroclors. Of the three 4. g : Additional data is needed to
reference samples analyzed for tepuzg iyl CRrsesyelor LPUB (nteli) reach a conclusion
Total PCBs (Sum of 3 Cannot be Nt islred Bt aimners Sy \%%ﬁ_f_uow <M_._sm M fall within the range of reference results for TPCB
Congeners ) Confirmed Yz g & : B (congeners). It is likely that CSO = Background.

from 0.44 ppm to 1.7ppm.

However, additional data is needed to confirm this,
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Table 1-4b. Comparison of CSOs and Background for Surface Water Data

: Reference CSO . :
Chemical Name Detect | ND Outlier Detect | ND | Outlier Testing Result Conclusion
Krsaide Disculed 10 18 1 I wo mg.._Eo Hypotheses Hom::_m Hypothesis testing results show that CSO < CSO < Background
using Wilcoxon Mann Whitney test. Background.
e LR Two Sample IHypotheses Testing Hypothesis testing results show that CSO < g ]
HeRne il 10 18 ! using Wilcoxon Mann Whitney test. Background. CR0 = Background
BTV set to the second maximum
. - detected value. Single Samplc Hypothesis testing results show that CSO < <R, )
Chromium Dissolved 8 2 1 17 [lypothesis Testing with BTV using Background. CSO < Background
Wilcoxon Signed Rank test.
S Two Sample Hypotheses Testing Hypothesis testing results show that CSO < < .
Chromit Total Lo W : using Wilcoxon Mann Whitney test. | Background. CS0 < Background
i ) Detected value in the CSOs is an order of magnitude .
Mercury Dissolved 0 10 1 18 ZA.EP bt Aowoﬂo:oo RL pompaed lower than the Reporting limit (RL) for all the s i
with CSO results. ; be conducted.
reference samples. Comparison cannot be conducted.
Two detected values (RH-33 and OH-007) sampled
during wet weather event (WWE) 1 and 3 respectively Comparison cannot
Mercury Total 2 8 2 16 None arc higher than the detected reference samples but w%oou —
lower than the RL of the non-detected reference '
i samples. -
Pointy point o.oEvE.Ecs o.Ho. Omo Point by point comparison shows that 4 of the 6
(all wet weather samples) with the ST _
. : | detected samples are higher than the second largest .
Benzo(a)pyrene 2 8 6 13 BTV. BTV is set to the second largest : : : Inconclusive
: _ value. Comparison with the maximum value shows no
value (since the max value may be an
. CSO exceedanccs.
outlicr).
: ZQ.H@. Eoéowoﬁ. the Qetgated resulcs Of the 8 detected CSO results, only two were greater ‘
Dibenz(a,h)anthracene 1 9 8 11 were compared (o the detected Inconclusive
e : than the detected background value.
reference result.
Wmﬂﬁww%wmﬁoﬂmwﬁ E.HM:%M% W_\m Two of the detected CSO values including the outlier | Inconclusive duc
Indeno(1,2,3-c,d)pyrene 9 1 1 4 15 1 p exceed the BTV. Of the 15 non-detected values, 3 higher detection

BTV. BTV is set to the second largest
value.

samples have RL greater than the BTV.

limits in the CSOs
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Reference CSO .
i _ i Resul Conclusi
Chemical Name Detect | ND Outlicr Detect | ND | Outlier Testing - esult onclusion
BTV set to the second maximum
detected value because the maximum . . w
: RS e 5
Tetrachloroethylene 3 7 14 4 1 value may be an outlier. Singlc WMMMHWMWM mam::m AR R G CSO> Background
Sample Hypothesis testing with BTV & '
using Wilcoxon Signed Rank test.
Aroclor 1260 was detected in mmEEmI OH-006 during
Wet Weather Event 3. Detected result (0.57 ppb) is s
PCB - Sum of Aroclors 10 1 17 None lower than the reporting limit of all the non-detect P

values. Results indicate that CSOs arc similar to
background.

be conducted.

DRAFT

Page 7 of 10

Privileged and Confidential



Prepared by: Louis Berger & Associates, P.C.
Date: November 16, 2011

Table 2-1a. Estimates of PAH loads to the Canal from Ground Water.

| Annual B
Potential | L for _

ci-Tioe agis 1o Mean CSO Future CSO Loads
Mean GW Annual | Parameters ) .

) Aqueous | Current CSO |(kg/yr) -After 45%
Analyte Concentratio | Loads from | Modeled . ..

. . Concentration|Loads (kg/yr) | Reduction in CSO

n(ug/L) |GW (Kg/yr)| using GW (ug/L) S
* Models 8
(Kglyr) **

Acenaphthene 946 1,750 0.67 0.96 0.53
Acenaphthylene 1,020 1,900 0.2 0.28 0.16
Anthracene 156 300 0.2 0.29 0.16
Benzo(a)anthracene 3.1 10 0.25 0.36 0.20
Benzo(a)pyrene 1.2 2 1.5 0.25 0.36 0.20
Benzo(b)fluoranthene 0.7 1 0.35 0.5 0.27
Benzo(g,h,i)perylene 0.4 1 0.39 0.55 0.30
Benzo(k)fluoranthene| 0.2 0.4 0.23 0.33 0.18
Chrysene 3 6 . 0.26 037 0.20
Dibenz(a,h)anthracene 9 17 0.24 0.34 0.19
Fluoranthene 34 65 . 0.34 0.48 0.26
Fluorenc 429 800 0.29 0.41 0.23
[ndeno(1,2,3-d)pyrene 0.44 1 0.35 0.5 0.28
Naphthalenc 26,925 50,500 7,500 4 5.7 3.13
Phenanthrene 412 770 110 0.48 0.69 0.38
Pyrenc 53 100 0.38 0.55 030

* Based on effective solubility of NAPL in water.
** Based on results of SEAM3D groundwater contaminant fatc and transport model.
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Notes:

NA

DRAFT

Prepared by: Louis Berger & Associates, P.C.
Date: November 16, 2011

Table 2-2. Total Suspended Solids (TSS) in CSO Effluent

TSS 153 TSS TSS
(mg/L.) (mg/L) (mg/L) (mg/l.)
€50 Dry Wet Wet Wet
éoﬁﬂﬂ. Weather | Weather | Weather
Event 1 Event 2 Event 3
OH-005 171 46 19
OH-006 78 =5
OH-007 61 0
RH-031 161 377 56
RH-033 71 24 66
RH-034 123 38 70
RH-035 220 989 126
RH-036 100 45 3
RH-037 38 102 01
RH-038 467 186 35
Average 149 137
Median 112 61

Table 2-3. Solids Accumulation in the Canal from June 2003 to January 2010.

Depositio | Erosional Net

nal Areas! Areas’ (Deposition

— - Erosion)
Sm%a 31,400 20,300 11,100
A%m.v 4,800 3,100 1,700

hM%M 2,900,000 | 1,900,000 | 1,000,000

Depositional and erosional areas are defined as areas showing a nct change in
bathymetry of more than 6 inches between the 2003 and 2010 surveys, with
depositional areas having shallower bathymetry in 2010 and erosional having deeper
bathymetry in 2010.

Mass is calculated by assuming solid density of 0.8 g/cc.

Not applicable
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_ , _ _ Figure 5-4
Potential Location for Gowanus Wet Weather Pumping Station
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Figure 5-3

December 2011

Potential Location for Expanded 2™ Avenue Pumping Station




Appendix 1
Derivation of Risk-Based PRGs for Contaminants of Concern at Gowanus Canal
Superfund Site
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1  Summary of Ecological Risk Assessment Results, Appendix K

The USEPA conclusions arc summarized in the following sections, and discussed relative to
considerations that were not madc in the RI report. Risk-based cleanup values (PRGs) have been
developed based on the ccological risk assessment, as modified, based on the City’s review of
that report.

Summary of USEPA Findings of Significant Ecological Risk

The USEPA ecological risk assessment (Appendix K) concluded that there is potential site-
related risk to higher trophic levels due to exposures of Black Duck, water column organisms,
benthic invertebrates, and Green Heron. Specifically, USEPA concluded that:

o “There is a potential risk to aquatic herbivores (represented by black duck) from cxposure
to PAHs [polycyclic aromatic hydrocarbons]. PAHs were detected onsite (in sediments)at
concentrations above those detected in offsite locations and represent a site-related riskto
aquatic herbivores.”

e “Sediment bioassays indicate a site-related potential for adverse effects to benthic
communities [rom the presence of chemicals in sediment throughout the length of the
canal, with the greatest potential for adverse effects occurring in the central portion of the
canal.”

o “In surface water collected during the wet period, only lead was detected at a concentration
exceeding its ecological screening benchmark and at a concentration above that detected in
offsite surface water, indicating it represents a site-related risk to aquatic life.”

o “There is a potential risk to avian omnivores (represented by heron) from exposurc to
mercury ...and...mercury was the only metal that was frequently detected at elevated
concentrations in fish and crab tissues, and that was also detected onsite (in sediments) a
tconcentrations above those detected in offsite locations, and thus represents a site-related
risk to avian omnivores.”

Each of these conclusions is discussed in further detail below.

1.1 PRGs Based on Risk to Black Duck

USEPA concluded (Appendix K) that “There is a potential risk to aquatic herbivores
(represented by black duck) from exposure to PAHs. PAHs were detected onsite (in sediments)at
concentrations above those detected in offsite locations and represent a site-related risk to
aquatic herbivores.” This conclusion is based on exposure to Black Ducks through ingestion of
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rooted aquatic vegetation; however, this pathway does not appear to exist in the Gowanus Canal
based on:

o The explicit USEPA statement (Appendix K) that “...there are no significant colonies of
rooted aquatic vegetation within the Gowanus Canal...” and that “...these observations
are consistent with NYSDEC [New York State Department of DInvironmental
Conservation] tidal maps that designate the entire water body as a littoral zone...that
does not include coastal fresh marsh, intertidal marsh, or other types ol vegetative
wetland...”

o A recent site visit that demonstrated steep urbanized slopes or vertical bulkheads lining
the banks of the Gowanus Canal.

Therefore, this document does not provide calculations of a PRG based on exposures to
BlackDuck from ingestion of rooted aquatic vegetation becausc this is an expliciily unlikely
exposure pathway in Gowanus Canal.

1.2 PRGs Based on Risk in Surface Water

USEPA concluded (Appendix K) that “In surface water collected during the wet period, only
lead was detected at a concentration cxceeding its ecological screening benchmark and at a
concentration above that detected in offsite surface water, indicating it represents a sife-rclated
risk to aquatic life.”

Therefore the suggested PRG for lead in surface water is thc National Recommended Water
Quality Criterion Continuous Concentration (CCC) which is the highest concentration in water to
which a community of organisms can bc exposed indefinitely without unacceptable effects. Ior
lead this concentration in salt water is 8.1 micrograms per liter (ng/L) dissolved lead
(http://water.cpa.gov/scitech/swguidance/standards/current/index.cfim).

1.3 PRGs Based on Sediment Toxicity Testing

This subsection calculates PRGs for those chemicals that USEPA considers “...to represent a
potential site-related risk to the benthic community.” These chemicals include: PALls (as total
PAHs for the calculation of PRGs), PCBs (as total PCB), barium, cadmium, copper, lead,
mercury, nickel, and silver. These calculations assume that:

e The most valid toxicity tests at the Sitc are those conducted with the polychaete,
Nereisvirens, indicated various uncertaintics associated with amphipod toxicity testing
thatinvalidates the use of these tests in estimating risk in our opinion;

o Site samples are toxic only if toxicity in a sample was considered toxic using
USEPAsreference envelope approach;
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e The average concentrations of these total PAHs, total PCBs, barium, cadmium,
copper,lead, mercury, nickel, and silver represent the exposure point concentrations.

1.4 Use of Nereisvirens Toxicity Tests

Although USEPA used two test organisms, Nereisvirens and Leptochirusplumulosusto cstimate
sediment toxicity, this PRG calculation used only the N. viren stoxicity tests because the
L.plumulosustests encountered several operational problems that shed significant uncertainty on
the conclusions drawn from these test. Specifically, Appendix K:

e States that the L. plumulosus toxicity test was run three times because the first two runs did
not meet acceptability criteria for survival of test organisms.

e Suggests that there may have been a problem with the health of the test organisms.

e [s unclear on whether these final tests were re-run on the same test sediments as used in the
first two failed tests, on new samples, or on an archived subsample.

e Does not address the question of the potential for a change in sediment conditions
(e.g.,COPC concentrations, Total Organic Carbon fraction, etc.) during the time required to
do the first two unacceptable runs.

e Does not address the uncertainties associated with exceeding holding times between the
first and second failed tests and the final third test.

e Docs not address how the sediments were held (e.g., frozen? at 4 degrees C?) during the
periods between failed tests.

1.5 Use of USEPA’s Reference Envelope Approach

In Appendix K, USEPA used a reference envelope approach to decide whether a sample from the
Gowanus canal was toxic. In this approach, “...thc lowest endpoint result for the reference
samples was sclected as the envelope value for comparison to the canal, following the
climination of any reference sample outliers.” Using the N. virens toxicily test results for the
survival endpoint (which maximizes the number of potentially toxic stations) USEPA:

o Specified the lowest average survival from among reference samples (stations 328, 329,330
and 333 from New York [larbor) as the reference envelope value;

o Found that there are 8 toxicity test stations (non-toxic group of stations 303, 307A,
307B.,309, 318, 319, 321, and 324) that had endpoint responses above (that is, greater
survival) the reference envelope value; and

e Considered that stations 310, 313, 314, and 315 (toxic group) were toxic based on this
comparison (that is, these stations had average survival below the reference envelope value

for survival).
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The average concentrations of chemicals from among the ecight non-toxic (relative to the
reference envelope) stations were considered to represent an exposure concentration that is not
toxic (and theretore not a risk) to benthic organisms.

1.6 Risk Based Ecological PRGs

The results of the Ecological risk Asscssment indicate that there are contaminants in sediment
and surface water which contribute to risks which are unacceptable to ecological receptors at the
Site. Thesc are identified as Chemicals of Concern (COCs). Table Al-1 presents risk-based
cleanup values for COCs in sediment and surface water which require remedial action in order to
be protective of ecological receptors at the Site,

" Table Al-1 Ecological Risk-Based Cleanup Values in Sediment
Mean Concentrations in Sediment at Non-Toxic Stations Compared to NOAA
Ltfect Levels
Gowanus Canal, Brooklyn, New York

Chemical Proposed Sediment PRG ER-L ER-M

of - Mean Concentration Among the

Concern Non-Toxic Stations (ppm)

Barium 140.7 NA NA

Cadmium 2.6 12 9.6

Copper 188.6 34 270

I.cad : 339.6 ' 46.7 218

Mercury 1.24 0.15 0.71
Nickel 41.75 ' 20.9 51.6

Silver ' 4.1 1 35
| Total PAH : 85.3 ' 4 44.8
 Total PCBs 0.695 0.023 0.18

(n=2) )
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1.7 Uncertainties Associated with Ecological PRGs

These PRGs are sufficient to describe those sediments [rom the Gowanus Canal that did not
exhibit toxicity relative to a reference area. As such, they are defensible as site-specific PRGs.

There arc uncertainties associated with these PRGs. For cxample, several of the PRGs exceed
their respective ER-M. Specifically, the suggested PRGs for cadmium, copper, and nickel fall
between their respective ER-L and ER-M. These concentrations are among those gencrally
associated with effects in less than 50% of scdiment samples examined by NOAA in their
derivation of the effect range concentrations.

The suggested PRGs for lead, mercury, silver, total PAH, and total PCBs exceed their respective
ER-Ms. These concentrations are among those generally associated with effects in greater than
50% of sediment samples examined by NOAA in their derivation of the cffect range
concentrations.

There is uncertainty in attempting to correlate the concentration of any individual chemical with
the observed toxicity. For cxample, scatter plots (Attachment B) of the concentration of these
chemicals at toxicity test stations (for the toxic and non-toxic samples together) against percent
survival in the toxicity tests indicates little relationship betwecen these chemicals and the
observed toxicity. It is difficult to ascribe toxicity to any specific chemical because there is no
apparent dose response; however, the sum of the potential effects associated with exposure to
these chemicals as a group may explain the observed toxicity (relative to a reference area) due to
some additive or synergistic effect.

1.8 Mercury PRG Based on the Green Heron

USEPA concluded that “There is a potential risk to avian omnivores (represented by heron) from
exposure to mercury ...and...mercury was the only metal that was frequently detected at
elevated concentrations in fish and crab tissues, and that was also detccted onsite (in sediments)
at concentrations above those detected in offsite locations, and thus represents a site-related risk
to avian omnivores.”

The concentrations of mercury in blue crabs and small prey fish (the food items used in
calculating exposure to Green Heron) do not appear to be elevated relative to other arcas of NY
Harbor. Table A1-2 compares the wet weight tissuc concentrations of mercury measured in biota
in Gowanus Canal to wet weight mercury concentrations measured for the same species and
tissue types at other New York Harbor locations (Upper Bay, East River, The Kills for Tom Cod
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and Upper Bay, East River, The Kills, and Jamaica Bay for Blue Crab). These locations include
Upper Bay, the area of New York Harbor proximate to Gowanus Canal. The comparisons
demonstrate that the concentrations of mercury in the tissue of fish and blue crabs used in the
risk assessment for Green Heron are typical of the New York Harbor area in general and Upper
Bay in particular. Therefore, these concentrations are likely duc to a regional exposure to
mercury (e.g., atmospheric deposition) rather than exposure to the sediments of Gowanus Canal.
Therefore, we do not recommend calculating a PRG for Gowanus Canal sediments based on

exposure to mercury through the food chain.

Table A1-2.Comparison of Mercury Concentrations in Biota from Gowanus Canal and Biota

from Other Areas of New York Harbor

Species Location Source Tissue Mean
Blue Crab Gowanus Canal Gowanus RI Muscle 0.153 (SD
Appendix I 0.028)
Table I-74A
Blue Crab | NY/NJ Harbor USEPA, 1997 Table | Muscle 0.166 (SD)
(all areas) 3-22 0.199
Blue Crab NY/NJ Harbor USEPA, 1997 Table | Muscle 0.112 (SD
(Upper Bay) 3-22 0.68)
Gowanus Canal Gowanus RI Iepatopancreas | <0.1 Bl
Appendix [
Table I-74A
Blue Crab NY/NJ Harbor USEPA, 1997 Table | Hepatopancreas | 0.093 (SD
(all arcas) 3-22 0.077)
Blue Crab NY/NJ Harbor USEPA, 1997 Table Hepatopancreas | 0.074 (SD
(Upper Bay) 3-22 0.035)
Combined Gowanus Canal Gowanus RI Whole Body 0.0866 (SD
Mummichog Appendix I 0.011)
and Tom Cod Table I-70
Tom Cod NY/NJ Harbor USEPA, 1997 Table | Whole Body 0.154 (SD
(all areas) 3-22 0.128)
Tom Cod NY/NIJ IHarbor USEPA, 1997 Table | Whole Body 0.59 (SD
(Upper Bay) 3-22 0.59)

Page 23 of 25




2  Summary of Human Health Risk Assessment Results Appendix K

The results of the human health risk assessment are presented in Appendix K of the RI Report.
The following conclusions are taken from Section 9: [Human health Risk Assessment Summary.
Risks to human receptors exceeded USEPA’s acceptable risk range of 10-6 to 10-4 for
carcinogens or the target Hazard Index(HI) of 1.0 for non-carcinogens for the following
receptors:

o Recreational receptors (adult, adolescent, and child)
o Cumulative cancer risks (RME) for recreational receptor (1 x 107)

e Residential receptors (adult and child)
o Cumulative cancer risks (RME) for lifetime (child/adult) resident (3 x 10™) exceeds
USEPA’s acceptable level

e Anglers (adult, adolescent, and child)

o Total Fish HIs (RME) (all fish types) for adults (17), adolescents (13), and children(27)
exceed acceptable risk levels, primarily because of PCBs.

o Total Crab [1ls (RME) for adults (37), adolescents (3), and children (5) exceed acceptable
risk levels, primarily because of PCBs. Additionally, mercury and arsenic contributed
to the Hls, at I1Is above 0.1 but below 1.0.

oAverage PCB concentrations in canal samples are about twice the average PCB
concentrations in reference samples; however, concentrations of PCBs in reference
samples would also result in HIs and ELCRs above acceptable risk levels.

A primary contributor to {ish consumption risk is PCBs in tissucs of fish caught from the canal.
This conelusion is supported by NYDOH’s decision to issuc fish consumption advisories for the
Upper Bay of the New York Harbor (north of the Verrazano Narrows Bridge), including the
Gowanus Canal (NYSDOH, 2010) in part on the basis of PCB concentrations present in fish.
Reference area average PCB [ish concentrations are about one half the average concentrations
identified in canal [ish. However, these would also result in risks above acceptable risk levels.

2.1 Revisions to EPA’s Human Health Risk Assessment
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2.1.1Assessment of Dermal Risks to PAHs in Surface Water. EPA’s Dermal Guidance (Risk
Assessment Guidance for Superfund, Volume E, citation) (RAGS E) states that PAHs cannot be
assessed for dermal exposures in water due to the uncertainty associated with the permeability
cocfficients for this class of chemicals in water. Thercfore the risk results presented for PAHs
due to dermal exposures in canal surface water arc incorrect and should be deleted. The City has
revised the risk assessment to be consistent with EPA guidance on this matter.

2.1.2 Changes to exposure assumptions for recreational user. EPA’s risk assessment made very
conservative and highly unlikely assumptions regarding exposures to sediment and surface water
for residents, including children. The City applied cxposure assumptions that arc more
consistent with the current and anticipated future uses of the canal by recreational users. These
assumplions are presented in the Appendix tables.

2.1.3 Assessment of risks to total chromium. EPA’s risk asscssment assumed that all chromium
was chromium +6, which is highly unstable in soil and sediment and is more likely to be present
in the reduced +3 state. The City revised the risk assessment to apply the toxicily values for
Cr+3 in assessing risks to sediment and fish. The assumption that chromium was all in the +6
state was not revised for the assessment of risks from exposures to surface water.

2.1.4 Calculation errors. Several errors were found in the calculations presented in the RI repoit.

These were corrected. The revised risk asscssment tables are included in this appendix and
include RAGS tables 4, 5, 6, and 10.
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TABLE 4,1.RME - Recrealion - SEDIMENT

VALUES USED FOR DALY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPCSURE
Gowanus Canal Remedial Investigation, Brooklyn, New York

Scenatio Timeframe: Current/Future
Medium: Sediment
Exposure Medium;  Surdace Sediment "
Exposure Route Receplor Receplor Age | Exposure Point | Parameler Parameter Defirition Value Unlls Rallenala/ intake Equattan/
Poputalion Code Reference Modej Name
Ingestion Recreational Aduit Exposed andnear| EPC Exposure Point Cencenlralion chemicai-speciic mafg EPA 2011, Table H-3.1 Average Dally Dose (ADD) =
shore sediment n R Sediment Ingesion Rale 50 mold ERA 2011 {172 RME soil IR) EPC xR xEF x ED x OF
Gowanus Canal EF Exposire Fragquency 26 diyr EPA 2041 {1 diwk for 12 y1) 8W x AT
ED Exgosure Duralion 18 vr EPA 1991
CF Conversion Factor 0.000004 ko/mg -
BW Bedy Weight 70 kg EPA 4591
ATe Averaging Time {Cancer} 25,550 4 EPA 98¢
ATya Averaging Time {Noncancer) 8,570 d EPA 1989
Adolescent | Exposed andnear{ EPC Exposure Paint Concentration chemical-speciic maglkg EPA 2011, Table H-2.1
{12-18 years} | shore sediment in IR Sediment ingestion Rate 50 mgid EPA 2011 (1/2 RME soil IR}
Gewanus Canal EF Exposure Fraguency 26 iyt EPA 2011 (1 dhwk for 12 yr}
ED Exposure Duration & yr EPA 2011 (professional judgmenit)
CF Conversion Faclor 0.000001 kafmg -
B Body Weight &7 kg EPA 1957 (mean; combined malefemaie)
ATg Averaging Time {Cancer) 25,550 d EPA 1989
ATue Averaging Time (Noncancer) 2,180 d EPA 1080
Child Exposed apd near| EPC Exposure Point Concentration chemical-specific mgfg EPA 2011, Table H-3.1
{0-B years) | shore sediment in iR Sadiment ingestion Rate 100 maid EPA 2011 {1/2 RME soll IR)
Gowanus Canal EF Exposure Frequency 26 diyr EPA 2011 (1 dhvk for 2 yr)
ED Exposure Duration & yr EPA 1891
CF Conversion Factor 0.000001 kgfmg -
BW Bady Weight 15 g EPA 1991
ATc Averaging Time (Cancer) 26,550 d EPA 198¢
- ATwe Averaging Time h,zo_._nm_.,oma 2,190 4 EPA 1989
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Scenario Timeframe: CumentFulure

TABLE 4.1.RME - Recreation - SECIMENT
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

Gowanus Canal Remedial investigation, Brooklyn, New York

Medium: Sediment
Expusure Medium:  Surface Sediment
Exposure Route Receptor Receplor Age | Expesure Point  [Parametes| Paramater Dafinition Value Linits Ralionale/ Intake Equaltent
Population Code Reference Madel Name
GCemal Recreational Adult Exposed andnear} EPC Expasure Point Concentration chemical-spacific mglkg EPA 2011, Table H-3.1 Dermal Absorbed Dose {DAD)} {mgfkg-day) =
shore sedimenl in AF Sediment-to-Skin Adherence Factor 0.3 mgfer’-event EPA 2004 (Ex. 3-3; average, reed gatherars} DA XEFXED X EV x SA
Gowanus Canal | ABS, Absorption Fraction chemical-specific{  unilless EPA 2004 BW x AT
CF Conversion Faster 0.000001 kgimg - where; DA, (MglemP-event)= EPC x AF x ABS, x CF
EF Exposure Frequency 26 ayr EPA 2011 {1 diwk for 112 yry
e Exposure Duration 18 " EPA 1891
EV Event Frequency 1 events/day EPA, 2004 {Exhiblt 3-5)
SA Skin Surface Area Avaliable for Gontac{ 6,074 cm? EPA 2004 (head, hands, forearms, lower legs, feet)
BW Bady Weight 76 kg EPA 1091
AT Averaging Time (Cancer) 25,550 diyr £PA 1988
ATue Averaging Time {Noncancer} 6,570 d £PA 1089
Adolescent | Exposed and near| EPG Exposure Point Concentration chemlcal-spacific malkg EPA 2011, Table H-3.4
{12-18 years) | shore sediment in AF Sediment-to-Skin Adherence Factor 0.2 ma/em?-event EPA 2004 (average; children In wat sol)
Gowanus Canal | ABS, Absorption Fraclion chemicakspecific]  unitless EPA 2004
OF Conversion Factor 0.000001 keimg -
EF Exposure Fraguency 28 diyr EPA 20711 (1 diwicfor 172 yr)
£ Exposure Duration 5] yr EPA 2011 (professionat judgment}
EV Evenit Frequency 1 events/day EPA, 2004 {(Exhibil 3-5)
SA | Skin Surface Area Avaltabla for Conlact | 5,448 em? EPA 2004 (head, hands, arms, legs, fest)
BW Body Weight 57 kg EPA 1897 (mean; combined male/femate}
ATe Averaging Time {Cancer) 25,550 diyr EPA 83%
ATye Averaging Time (Noncancer) 2,190 d EPA 1089
Chid Exposed and near{ EPC Exposure Point Concentration chemical-speciic makg EPA 2011, Table H-3.1
(1-6 years) | shore sedimentin AF Sediment-to-Skin Adherence Factor 0.2 mgicm-gvent EPA 2004 {avarage; children in wat scil)
Gowanus Canal | ABS, Absorption Fraclion chemical-specific{  uniless EPA 2004
CF Conversion Faclar 0.800001 kg/mg -
EF Exposure Frequancy 25 diyr EPA 2011 (1 diwk for 1/2 yr)
EC Exposure Duralion 8 yr EPA 1991
EY Event Frequency q events/day EPA, 2004 (Exhibit 3-5)
SA Skin Surface Area Available for Contact 2,800 end EPA 2004 (head, hands, forearms, lowar legs, feat)
BW Sody Weight 15 kg EPA 1991
ATe Averaging Time (Cancer) 25,550 diyr EPA 1988
ATye Averaging Time {Noncancer) 2,180 d EPA 198%
References:

EPA 198%. Risk Assessment Guidance for Superund. Vol. 1: Human Heallh Evalualion Manual, Part A, OERR, EPA/S40/1-88/002,
EPA 1991, Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guldance, m_m_._n_m.a Default Exposuse Factors. interim Final. OSWER Direclive $285.6-03.
EPA 1997. Exposure Factors Handbook. EPA/BLO/P-B5/Fa, Fb, and Fo.
£PA 2004. Risk Assessment Guidance for Superfund. Vo, 1: Human Health Evaluation Manual {Part £ - Suppiemental Guidance for Dermal Risk Assessment) Final. EPA/S40/RIFH/005.
EPA 2011. Human Health Risk Assessmert - Gowanus Canal Superfund Site.
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Scenario Timeframe:
Pvediam:
Expasure Mediumy;

CurrentiFuture
Surface Water
Surfaca Waler

TABLE 4.2.RME - Recrealion - SURFACE WATER
VALUES USED FOR DAILY INTAIKE CALCULATIONS

REASONASLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigation, Broollyn, New York

Exposure Roule Receplor Receptor >m_m. Exposure Poirt  § Perameler Parameter Definiion Value Units Rafionate/ intake Equalion/
Popuiation Code Reference Model Name
ingeslion Recreational Adult Gowanus Canal EPC Exposure Point Concentration chemical-spacific ugh. EPA 2011, Tabie H-3.2 and H-3.2 Average Daily Dose (ADD) =
R ngeslion Rale 0.05 Line EPA 1969 EPC xIRx ET x FF x ED x CF1
= Evenl Time 1.0 hrid EPA 1889 BWXAT
EF Exposure Frequency 26 diyr EPA 2011 (1 diwk far 442 yr)
ED Exposure Durallen 18 il EPA 1691
CFt Conversion Factor 1 0,001 mafug -
BwW Body Weight Fil kg EPA 1981
ATe Averaging Time {Cancer) 25,650 d £PA 1989
ATye Averaging Time {Nencancer) §,57¢ d EPA 1989
Adolescent Gowanus Canal EFC " Exposure Point Concentration chamical-spacific ugh. EPA 2011, Table H-3.2 and H-3.3
{12-18 years}) R ingeslion Rale 0.05 Lir EPA 1969
ET Event Time 1.0 he/d EPA 1880
EF Exposure Frequency 28 diyr EPA 2011 (1 diwk for 12 y)
ED Exposure Duraltion ] ¥ EPA 2011 (professional judgment}
GCF1 Conversion Faclor 1 0.001 malug -
BW Body Welght &7 kg EPA Amﬂﬁmﬂw_wsga
ATc Averaging Time {Cancer) 25,650 d EPA 1989
ATye Averaging Time (Noncancer) 2,190 d EPA 1989
Child Gowanus Canal ERC Exposure Point Concentration chemical-specific pail EPA 2011, Table H3.2 and H-3.3
{16 years) iR {ngestion Rale 0.05 Libr EPA 1988
ET Event Time 1.0 h/d EPA 1988
EF Expasure Frequency 26 diyr EPA 2041 {1 diwk for 1/2 yr}
ED Exposure Duration 6 yr EPA 1991
CF1 Conversion Faclor 1 0.001 mgha -
8w Body Weight 15 Ha EPA 1991
ATe Averaging Time {Cancer) 25,550 d EPA 1939
AT Averaging Time (Noncancer) 2,190 d EPA 1958

Page1af 3




TABLE 4.2.RME - Recreatlon - SURFACE WATER

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONASLE MAXIMURM EXPOSLIRE
Gowanus Canal Remedial Investigation, Brooklyn, New York

Scenario Timeframe:  CurentFuture
Medium: Surface Water
Exposure Medium; Surface Water
Exposure Rouie Receptor Receplor Age Exposure Peint | Parameter Parameter Dafinition Valus Units Rationale/ intake Equation/
Population Code Reference Medel Name
Dermal Contact Recreationsl Adutt Gowanus Canal EPC Exposure Point Concentration chemical-specific paik EPA 2011, Table H-3.2 and H-3.3 Average Daily Dese (ADD) =
¥p Demal Permeabiiity Coefficient in Water | chemical-specific cmihr EPA 2004 DA XEV X EF X ED X GA
Lo Event Duration 1,0 1 nerevent EPA 2011 BWXATy °
CFi Conversion Factor 1 0.001 mo/ug - wheare:
CF2 Conversion Factor 2 0.001 Liem?® - DA gyery for inorganics = EPGC X Kp X tyen X CF1 x CF2
FA Fraction absarbed water chemical-specific - EPA 2004
€ Lag time per event chemical-specilic | hrievent EPA 2004 Mﬂﬂmmmq“ﬂﬂﬂﬁwwaﬁﬂw Mﬁ” “ Mmummvo xKpxZXFAX
BV Event Freguency 1 evenls/c EPA 2004
EF Exposure Freguency 26 dfyr EPA 2011 (1 diwk for 1/2 yr)
ED Exposure Duration 18 ¥r £PA 1091
SA Body Surface Area Lgore o £PA 2014
BW Body Weigiht 73 g EPA 1991
ATe Averaging Tima-Cancer 25,550 d EPA 1588
AThc Averaging Time-Noncancer 6,570 d EPA 1589
Adoleseant Gowanus Canal EPC Exposure Point Concentration themical-specific ugil EPA 2011, Table H-3.2 and H-4.3
(1218 years) Xp Dermal Permeablity Coefficient in Water | chemical-speciic  cmiy EPA 2004
Lovant Event Duralien 10 hrfavent EPA 2014
CF1 Cenversion Factor 1 2.001 mg/pg -
CF2 Conversion Factor 2 0.001 Lem” -
FA Fraction absorbed water chemical-specific - EPA 2004
T Lag time perevent chemical-specific |  hrfevent EPA 2004
EV Event Frequency i eventsid EPA 2004
EF Exposure Frequency 28 diyr EPA 2011 {1 diwlcior 122 y1)
ED Exposure Duration ] w EPA 2011
SA Bedy Surface Area 5,446 cm?® EPA 201
aw Rady Weight sT kg ErA Ewwﬁmﬂw_%aanmn
ATg Averaging Time-Cancer 25,550 d EPA 1989
AThe Averaging Time-Nencancer 2,180 d EPA 1989
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TABLE 4,2.RME - Recrealion - SURFACE WATER
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Brooklyn, New Yorlk

Scenanio Timeframe:  Current/Future . :
edium; Surface Water
Exposure Medium; Surface Waler
Exposure Roule Receplor Regeplor Age Exposure Point | Parameler Parameter Cefinition Value Unils Rationale/ tnteke Equation/
Papuiation CGode Reference Modai Name
Child Gowanus Ganal EPC Exposure Point Concenlration chemical-specific g/l EPA 2011, Table H-3.2 and H-3.3
{1-B years} Kp Dermal Permeability Coefficient In Waler | ¢chemical-spesific {  smihr EPRA 2004
aaant " EventDuralion 10 hrfevent EPA 2011
G Conversion Faclor 1 0.0z ma/ug -
GCFz Conversion Factor 2 0,001 Licm® -
FA Fraction absarbed water chiemical-specilic - EPA 2084
13 Lag time per avemn chemical-speciic | hrievent EPA 2004
£V Event Frequency b eventsid EPA 2004
EF Exposure Frequency 26 diyr EPA 2011 (1 diwk for 172 yr)
=] Exposure Duration 6 yr EPA 1891
8A Body Surlace Area 2,800 cm?® EPA 2011
BW Body Weight 15 kg EFPA 1831
ATc Averaging Time-Cancer 25,650 d EPA 1289
ATy Averaging Time-Noncancer 2,180 d EPA 1988
Refarences:

EPA 1989. Rislc Assessment Guidance for Superfund, Vol. 1: Human Heallk Evaluation Manua, Part A, OERR. EPA/S40/1.80/002.

: EPA 1991, Risk Assessment Guidance for Suparfund, Vol. 1 Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, interim Final. OSWER Diractive 8285.5-03.
: EPA 1997. Exposure Factors Handbook. mmEmaE_u.mmm.mmn Fb, and Fe.

EPFA 2004, Risk Assessment Guldance for Superfund. Vel, 1: Human Health Eveluation Manual [Part E - Suppiemental Guldance for Dermal Risk Assessment) Final, EPAS40/R/ZS/005.

EPA 2011, Human Health Risk Assessment - Gowanus Canal Superfund Sile.
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Scenaric Timeframe; CurrentFulure

TABLE 4.4.RME - Angler - FISH/CRAB
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Broollyn, New Yorl

iWledium: Surface WaterSediment
Exposute Medium:  Fish and Crab
Exposure Route Recaplor Receplor Exposure Point | Parameter Parameter Definition Value Units Ralionale/ Intake Equation/
Papulation Age Coda Relerenca Model Name
Ingestion Angler Acult Slriped Bass EPC | ExposurePoinlConcenallon | chemlcabspechic | mghkg | o oot .ﬂwm_mm.m__mzm. 3.RVE, Averzge Dally Dase (ADD) =
‘\While Perch R ingestion Rate 25 ofd EPA 1987 EPCx IR xCExSUF x FI x EF x ED
Eel Fl Fraction Ingesled fish-spet - EBA 2000 BW R AT
Sliiped Bass 0.47 - Connelly 19962
While Parcn 0.09 - Connslly 1992
Esl 0.44 - Ceonnelly 1802
CF Conversion Faclor 1E-03 alg
SUF Site Use Factor 4 unltfess assumed
EF Exposure Frequenty 355 diyr EPA 1997
ED Exposure Duration 18 ¥ EPA 1991
BW Body Weight 70 ka EPA 1991
ATc Averaging Time-Cancer 25550 iy EPA 1985
AT Averaging Time-Nencancer 8570 d EPA 1883
Adclascent Striped Bass EPC Exposuye Paint Concenlration chemical-specilic mafkg EPA 2011, ._,Mﬂ_mcm.“_mgm. 3.9RME,
White Perch iR Ingestion Rate 17 gfe Assumed 2/3 adult rate
Eel Fl Fraclian Ingested fish-speclfic - EFA 2000
Striped Bass 047 - Canpnelly 1992
Whita Perch 0.08 - Connelly 1982
Eel 0.44 - Gonnelly 1992
CF Ganversion Faclor 1E-03 ke
SUF Site Use Faclor 1 unllless assumed
EF Exposure Frequency 385 diyr EPA 1997
ED . Exposura Duralion 6 b EPA 1991
W Body Weight 57 ko EPA ,_mw:w_ﬁmﬂwﬂa%&
ATg Averaging Time-Cancer 25550 diye EPA 1989
Afug Avearaging Time-Noncancer 2190 d EPA 1982
Child Sliped Bass EPC | Exposurs PointConcentraion | chemicalspesific | mghkg | S+ 20th 4w,,“_mwmmgm. 3.9RME,
White Perch IR Ingasiion Rate 2] afd Assumed 173 adult rale
Eel Fi Fraction Ingested fish-specific - ERA 2000 ’
Sliped Bass 0.47 - Gonnelly 1882
\While Perch 008 - Connelly 1992
el 0.44 - Connelly 1932
CF Conversion Factor 1E-03 kgfg
SUF Site Use Factor 1 unifiess assumed
EF Exgosurs Frequency 385 diyr EPA 1997
ED Exposure Duration S yr EPA 1991
BW Body Weight 5 kg £PA 1891
ATg Averaging Time-Cancer 25550 afyr EPA 1989
ATy Averaging Time-Noncancer 2180 d EPA 1989
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TABLE 4.4, RME - Angler - FISH/CRABR
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Braokiyn, New York

cenario Timeframe: Curent/Fulure
Medium: Surface Water/Sedimant
Exposure Medium;  Fish and Crab
Exposure Route Reseplor Receptor Exposure Point | Parameter Value Units Rationale/ intake Equationf
Poputation Age Code Refarence Model Name
ingestion Angler Adult Biue Crab EPC Exposure Peint Concentration  § chemical-specific malky £P4A 2011, Table 3.11RME Average Daily Dose (ADD) =
IR Ingestion Rate 23 gid EF& 1897 EPCxIR X X EFx
CF Conversion Faclor 1£-03 ka/g BW X AT
SUF Site Use Faclor 1t unitless assumed
EF Exposure Frequency 365 diyr EPA 1987
£n Exposure Duration 18 ¥ EPA 1991
BWY Body Weight 70 kg EPA 1991
ATe Averaging Time-Cancer 25550 diyr EPA 1989
ATy Averaging Time-Nencancer 6570 d EPA 1989
Adolascent Blue Crap EPC Exposure Point Concentration | chemical-specific mofkg EPA 2011, Table 3,41RME
IR Ingestion Rate 16 oid Assumed 2/3 adult rale
CF Cenversion Facler 16-03 kafg
SUF Site Use Faclor 1 upitless assumed
EF BExposure Frequency 365 diyr SPA 1557
ED Exposure Duration <] ¥r EPA 1881
Bw Bady Weight 57 ug EPA Amw_umﬁn%mﬂw mnm.wn._zzmn
ATy Avereging Time-Canger 25550 diye EPA 1989
ATue Averaging Tima-Noncancer 2180 d EPA 1089
Child Biue Crab EPC Expesure Point Concentration | themical-specific mg/kg EPA 2011, Tahle 3.11RME
R ingestion Rate 8 gid Assumed 1/3 adult rale
CF Conversion Faclor 1E£-03 kalg
SUF Site Use Factor 1 uniffess assumed
EF Exposure Frequency 355 diye EPA 1997
ED Exposure Duration [ i EPA 181
8w Body Weight 15 kg EPA 1391
ATc Averaging Time-Cancer 25550 dfyr EPA 1382
AThe Averaging Time-Nencancer 2190 d EPA 1988
References;

Connelly NA, Knulh B1A, Blsogni CA, 1992, Effects of the Heallh Advisory and Advisory Changes on Fishing Habits and Fish Consumption in New ‘York Sport Fisheries. Report for New Yark Sea Grant Institute Project No. RAFHD-2=PD. September.

EPA 1989. Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A, OERR. EPA/B401-89/002,

EPA 1991. Risk Assessment Guidance for Superiund. Val, 1: Human Health Evaluation Manuat - Supplemental Guidance, Standard Default Exgosure Faclors, interim Final. OSWER Direclive 9285.6-03,

EPA 1997, Exposure Factors Handbook, EPA/GOG/P-85iFa, Fb, and Fc.

EPA, 2000, Guidance for A ing Chemical Contami Data for Use in Fish Advisories.Volume 2: Risk Assessment and Fish Consumption Limits - Third Edilion, Appendix C. DoseModifications Due to Food Preparalion and Cooking, EPA 823-B-00-0¢
EPA 2004. m.m.x Assessment Guidance for Superfund, Vol. 1: Humnan Health Evalualion Manuai {Part E - Suppiemantal Guidance for Darmal Risk Assessment) Final. EPA/S40/R/9S/005.

EPA 2011, Human Health Risk Assessment - Gowanus Canal Superfund Site,

Page 2 of 2



Chemical of EPCs (mglkyg, edible tissue, fresh weight)
Potential Concern Striped Bass ~ White Perch  American Eel  Blue Crab D (maglkg-
Metals
Arsenic, inorganic (assumed 1o be 10% of total As) £.80E-02 5,00E-02 1.31E-01 3E-04 1.5
Chromiurm 6.70E-01 1.5E+00 NA
Copper AL 1.02E+01 4E-02 NA
Mercury 2.00E-01 1.90E-01 2.60E-01 1.24E-01 1E-04 NA
Pesticides
Dieldrin 1.70E-02 5E-05 16
PCBITEQ
PCB Dioxin 4.31E-06 5.80E-06 1.41E-05 5.04E-08 NA 1.6E+05
PCB Nondioxin 4.09E-01 4. 37E-01 1.22E+00 1.43E-01 NA 2
Totai PCB Congeners 4 35E-01 4,62E-01 1.35E+00 1.66E-01 2E-05
PAHs
Benzo(ajpyrene (>16 year old) 1.18E-02 NA 7.3
Benzo{a)pyrene (2-16 year old) 22
Benzo(a)pyrene (0-2 year old) 73
Dibenz(a,h}anthracene (>16 year oid) 3.94E-03 NA 7.3
Dibenz{a,h)anthracene (2-16 year old) 22
Dibenz(a,h)anthracene (0-2 year old) 73
Indena(1,2,3-cd)pyrene (>16 year old) 9.91E-03 NA 0.73
Indeno{1,2,3-cd)pyrene {2-18 year old) 2.2
Indeno{1,2,3-cd)pyrene {0-2 year old) 7.3

Notes:

1, EPCs from Tables H-3.8 through H-3.11 from the HHRA with all values converied to units of mg/kg, fresh weight. In addition, EPCs for total arsenic
have been divided by 10 to estimate the concentration of inorganic arsenic.

2. EPCs in gray do not correspond to risks that appear in the Table 10 series.
3. Chromium is assumed to have the toxicity of trivalent chremium instead of EPA's assumption of hexavalent chromium.
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TABLE 10.1.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigation, Brooklyn, New York

Scenario Timeframe: Cumeni/Future
Receplar Population: Recreational
Receptor Age: Adull
Medium Exposure Expostire Chamical omésommn_n Risk Non-Carcinegenic Hazard Quotient
Medium Point of Polentiat
Concern ingestion | Inhalation | Dermal Exposure Primary ngestion Inhalation Dermat Exposure
Reutes Total || Target Organ(s) Routes Tolal
Sediment Surface Sediment Exposed and near Benz{a)anthracena 1.2E-06 NA 5.7E-06 7.0E-08 NA NA NA OE+CO
shore sediment in Benzo(z)pyrena 1,0E-05 NA 4.8E-05 5.8E-05 NA NA NA QE+00
Gowanus Canal Benzo(bjflucranthens 1.4E-08 NA 5.1E-06 6.2E-06 NA NA NA OE+00
Dibenz{anjanthracene 5.9E07 NA Z8E-05 3.4E-05 NA A NA OE+00
Indenof1,2,3-cd)pyrene 4,707 NA 2.2E-08 27808 NA NA NA QE+00
[Chemical Total 1.45-05 NA 6.4E-05 7.BE-05 0.0E+Q0 NA Q.0E+Q0 0.08+G0
Exposed Surface Sediment Total 7 8E-05 0.0E+30
Surface Water Surface Water Gowanus Canal Chromium 1.2E-07 NA 1.2E-08 1.3E-08 Not identified 3.2E-04 NA 3.1E-03 3.4E-03
{Dry event)
[Chemical Tolal 1.24E-07 MA 1.20E-08 1.38-08 3.2E.04 NA 3.1E-03 3.4E-08
Surface Water Tolal - Dry Event 1.3E-06 3.4E-03
Surface Waler Surface Water Gowanus Canal Telrachloroethytene {PCE) 17E-07 NA 1.8E-08 2.0E-C6 Liver 1.2E-04 N& 1.9E-03 1.4E£-03
{Weal event)
Chemical Total 1.7E-07 NA 1.8E-06 2.0E-05 1.2E-04 NA 1.3E-03 1.4E-03
Surface Waier Total - Wet Evenl 2.0E-06 1.4E-03
IReceptor Total 7.9E-05 Receptoer HI Total 3.4E-03

Hl = Hazard index

EPA’s receptor lotal and targel organ lolal include the sum of exposed and near shore sediment and the maximum of dry event and wet event surface water. in this able 1he receptor total and targel organ lotal includes the sum of
exposed and near shore sediment and both the dry event and wet event surface water because both are possible and involve different compounds of potential congern.
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Scenarie Timeframe:  Current/Fulure
Raceptor Popuiation; Recreational

Receplor Age: Adolescent

TABLE 10.2.RME
RISK SUMMARY
REASCONABLE MaXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Brooklyn, Naw York

Medium Exposure Exposure Chemilcal Cardinogenic Risk Nen-Carcinogenic Hazard Quotiant
Medium Paint of Fotential
Concern Ingestion | inhalation | Dermal Exposure Primary Ingestion inhalation Dermai Exposure
Rowtes Total || Target Organ(s} Roules Total
Sediment Surface Sediment Exposed and near banz(a)anthracene (12-18} 9.9E-07 NA 2.8E-06 3.8E-06 NA NA NA 0E+00
shore sediment in benz{zjanthracene (16-18) 1.7E-07 NA 4.7E-07 . B3E-O7 NA NA NA DE+0C
Gowanus Canal benzol{a)pyrene {12-186) BAE-06 NA 2,4E-05 3.2E-05 NA NA NA DEHOG
benzo{a)pyrene {18-18) 1.4E-06 NA 3.9E-08 53208 NA NA NA 0E+H3O
benzo{bilucranthene (12-16) 8.8E-0T7 NA Z.5E-08 3.4E-06 NA NA MA OE+Q0
benzo{b)iuoranthene (16-18) 1.5E-07 NA 4.2E-07 5.6E-07 NA NA NA QE+00
dibenz{a hjanlhracene {12-16) 4,8E-07 NA 1.4E-08 1.9B-06 NA NA NA CE+00
dibenzi{a hjanttracene (16-18) 8.1E-08 NA 23607 JAE-07 NA NA NA OE+00
indeno{1,2,3-cd}nyrene (12-16) 3,8E-07 MNA 1.1E-06 1.5E-06 NA NA NA OE+00
indeno(1,2,3-cd)pyrene (18-18) F.4E-08 NA 1.8E-07 2.48-07 MNA NA WA DE+O0
Chemisal Total 4.3E-08 NA J.7E-G5 5.CE-05 0,0E+00 MNA 0.0E+00 G.0E+00
Exposed Surface Sediment Tolal 5.0E-05 Q.OE+00
Surface Waler Surface Water CGowarnus Canal - - - - - - - - - -
(Dry event}
(Chemical Total 0.0E+00 NA 0,0E+00 0.0E+00 0.0E+00 NA 0.0E+00 0.0E+00
Surface Water Total - Dry Event 0.0E+00 0.0E+0C
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Scenario Timeframe:  Gurrent/Future

Receptor Popuialion: Recreational

Receptor Age: Adolescent

TABLE 10.2.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Brooklyn, New York

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potentiat
Concemn ingestion { Inhalation { Dermal Exposure Primary Ingestion Inhiatation Dermat Exposure
Routes Total Target Organ{s} Roules Total
Surface Waler Surface Water Gowanus Canal - - - - - - - - - -
{Wat event)

Chemical Tolal 0.0E+00 NA 0.0E+00 0.0£+00 0.0E+00 NA 0.0E+00 0.0E+0C
iSurface Water Tolal - Wet Event 0.02+00 0.0E+00
{receptor Total 5,05-05 Receptor Hi Tatal 0.0E4+00

HI = Hazard index

Receptor total and target organ lotal include ihe sum of exposed and near shore sediment and the maximum of dry event and wet even! surface waler.
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Scenario Timeframe:  CurrentiFulure

Receptor Population: Recreational
Receplor Age: Child

REASCNABLE MAXIMUM EXPOSURE

TABLE 10.3.RME
RISK SUMMARY

Gowanus Canal Remedial Investigation, Brooklyn, New York

Medium Exposure Exposure Chemical Carcinegenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Polentia
Conecern Ingestion | Inhalalion § Dermal Exposure Frimary ingestion Inhaialicn Dermat Exposure
Routes Total Targel Organ(s) Routas Telal

Sediment Surface Sediment Exposed and near Benz{a)anthracene (0-2} 1.3E-05 N& 9.2E-06 2.2E-05 NA NA NA OE+00

shore sediment in Benz(ajanihracene (2-6} 7.5E-06 NA 5.5E-06 1.38-05 NA NA NA CE+30

Gowanus Canal benzo{ajpyrane (0-2} 1.1E-04 NA 7.7E-05 1.8E-04 NA NA NA QE+00

henzo(alpyrena (2-6) 8.4E-05 NA 4,6E-05 1.1E-04 NA NA NA QE+00

benzo{bjfiucranthene (0-2) 1.1E-05 NA 8,1E06 1.8E-05 NA NA NA DE+00

benzo{b}luoranthene {2-6) 6.7E-06 NA 4.9E-08 1.2E-05 NA NA NA OE+00

benzo{kjfiuoranthene (0-2) 8.4E-07 NA 4,7E-07 1.18-06 . NA NA NA OE+00

benzo{kifluoranthene (2-6) 3.8E-07 NA 2.8E-07 B.8E-Q7 NA NA NA OE+HOD

dibanz{a hjanlhracene {0-2) 6.1E-06 MA 4.5E-08 1.4E-05 NA NA NA OE+CD

ditenz{a,hjanlhracene (2-6} 3.7E-06 NA 2.7TE-08 6.3E-06 NA NA NA OE+20

indeno{1,2,3-cd}pyrene {0-2} 4.8E-06 A 3.5E-06 BAE-05 NA NA NA QE+Q0

indeno{1,2,3-cdpyrane (2-8) 2.8E-06 MNA 2AE-08 5.0E-08 NA NA NA OE+00

arsenic 1.1E-0B NA 1.8E-07 1.3E-06 Skin, Vascular 2.8E-02 NA 4.3E.03 3.2E-02

PCEBs {non-dioxin-like) 4,3E-07 NA 3.3E-07 7.6E-O7 Oculer, Finger, and Toenalls]  1.28-01 NA 9.7E-02 2.2E-M

Chemical Total 2.3E-04 NA 1.78-04 3.9E-04 1.5E-01 NA 1.0E-01 2.5E-01
Exposed Surface Sediment Total 3.9E-04 2.5E-01
Surface Water Surface Waler Gowanus Ganal Chromium (0-2} BAE-07 NA 2.9E-06 3.5E-08 Not identified 1.8E-03 NA 6.7E-02 8.2E-03

{Dry evenl) Chromium (2-6} 3.8E07 NA 1.7E-06 21E-06

Chemizal Total 1.0E06 NA | 4.6E06 5.66-06 | 1se0s NA 6.7E-03 8.2E:03
Surface Water Total - Dry Event 5.BE-06 8.2E-03
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Scenaric Timeframe:

Currenl/Future

TABLE 10.3.RME
RISK SUMMARY
REASCNABLE MAXIMUM EXPOSURE

Gowanus Canal Remedial Invesligation, Brooidyn, New York

Receplor Population: Recreational
Receplor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion | Inhalation | Dermal Exposure Primary Ingestion inhalation Dermal Exposure
Routes Tola! Targel Crgan{s) Routes Total
Surface Water Surface Water Gowanus Canal Chromiumn {0-2) 289807 NA 1.3E-06 1.6E-06 Not identified S6.8E-04 NA 3.0E-03 3.7E-03
{Wat event) Chromium (2-8) 1.7E-Q7 NA 7.8E-07 ©.5E-07
Tetrachioroethylene (PCE) 2.7E07 NA 1.3E-06 1.6E-08 Liver 5.8E-04 NA 2,92-03 34E-03
“ Ghemical Total T.3EL7 MNA J.4E-08 4.1E-06 1.3E-03 NA 5903 7.9E-03
lisurface Water Total - Wet Event 4.1E-08 7.1E:03
4.0B-04 Receplor Hl Total 2,6E-01

_wmomuﬂaa Tolat

HE = Hazard Index

Receplor total and target organ tolal include the sum of exposed
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Scenaric Timeframe:  CurrentFuture
Receplor Populationt Recrealienal
Receptor Age: Adull, Adolescent, and Child

‘TABLE 10,Recreation. Summary. RME
RISK ASSESSMENT SUMMARY
REASCNABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigation, Brooklyn, New York

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinegenic Hazard Quotient
Medium Paint of Polentiatl
Concern ingssiien | inhalalion] Dermal Expostfe Primary ingestion inhatalion Dermal Exposure
Roules Tota! Target Organ{s) Routes Total
Sediment Total Surface Sediment Exposed and near Benz{ajaniracene 1.2E-08 N4 5.7E-06 7.0E-08 MNA NA MA QE+00
Adult shore sediment in Benzo{a)pyrene 1.0E-05 NA 4.BE-G5 5.9E-05 NA NA NA OE+00
Gowanus Canal Benzo{b)fiuaranihene 1.1E-06 NA S.1E-06 6.2E-06 NA NA NA OE+00
Bibenz{a hjanthracene §,98-07 NA 2,82-08 3.4E-08 NA NA NA OE+00
Indenol4,2,3-cdjpyrene 4,785-07 NA 2,2E-08 2,7E-06 ’ NA NA NA GE+0
Total for Adullyj  1,4E-05 NA 6.4E.05 7.8E-05 NA NA Na, O.0E+0¢
Total Surface Sediment Exposed and near | Benz{a)anthracene {12-16} Q9E-07 NA 28208 3.8E-06 NA NA NA CE+GE
Adolescent shore sedimentin Benz{a)janthracene (18-18} 17607 WA 4.7E-07 8.35-07 NA NA NA OE+0G
Gowanus Canal Benzo(ajpyrene (12-16} 8.4E-06 NA 24505 32605 NA NA NA OE+00
Benzo(a)pyrene (156-18} 1.4E-06 Na, 3.38-06 5,32-06 NA NA NA QE+0D
Benzo{b)lkuranthene {12.18) B.BE-07 NA 2.5:06 3.4E-08 NA NA NA 0E+00
Benzo(d)lucranthens {16-18) 1.5E-07 NA 4.2E07 5.62-07 NA NA NA OE+Q0
Dibenz(a yanthracena {12-16) | 4.8E-07 NA 14RO 1.9E-06 NA NA NA GE+00
Dibenz(a,hjanthracene {16-18) || 8.1E-08 NA 2.3E-07 3AE07 Na MNA NA QE+00
Indenof1,23-cd)pyrane {1218} 3.8E-07 NA 1.1E-06 1.5E-08 NA NA NA OE+00
Indenof1,2,3-cdipyrene {15-18)j| 6.4E-08 NA 1.8E-07 2 4E-07 NA NA NA QE+00
Tola! for Adalescenti| 1.2E-05 A 3.7E-05 5.0E-05 MNA NA NA 0.0E+00
Total Suface Sediment Exposad and near Benz{ajanihracens (0-2) L3E-05 NA 9.2E-06 2.2B-05 NA NA NA CE+10
shore sediment in Eenz{a)anthvacens (2-8) 7.55-05 NA 5.5E-06 1.3E-05 NA NA NA DE+20
Gowanus Canal benzo{ajpyrena (0-2) 11E-04 NA 7.7E-08 1.8E-04 NA NA NA 0E+09
benzo(akpyrene (2-6} B.4E-06 NA 4,6E-05 1.4E-04 NA NA MNA 0E+00
benzo{bjflucranthena {0-2) 1AE-05 NA 8.1E-08 1.8E-05 NA A NA 0E+Q0
perzo(b}llucranthens (2-5) 5.7E-08 MA | 4.0E-08 +,2E-05 NA NA NA =]
benzo{k)flucranthene {0-2) 6.4E-07 NA 4.7E-07 1.1E-08 NA NA NA OE+00
benzo{k)iluoranthena {2-G} 3.88-07 NA 2,BE-07 B,6E-07 A NA NA OE+00
dibenz{ahjanthracene {0-2) GAE0G NA 45606 115-06 NA NA NA BE+00
dibenzfahjanthracene {2-G) 3.7E-06 NA 27508 B.3E-06 NA NA NA OE+00
Indenc(1,2,3-cipyrena (0-2) || 4.8E-08 NA | 25208 8.4E-06 NA NA NA 0E+00
Indeno(1,2,3-cdipyrens (2-5) 29E-06 NA 24808 5.0E-06 NA& NA NA 0E+00
arsenic 1.1E-06 NA 1.8E-07 1.3E-06 Skin, Vascuiar 2.8E-02 NA 4.BE-03 3.3E-02
PCBs {nan-dioxin-like) 4.3E-07 NA 33807 7.8E-07 (Ocular, Finger, and Toenails 1.2E-D1 NA 87202 2.28-01
Tolal for Child|| 2.3E-04 NA 1.78-04 3BE-M4 1.5E-01 NA 1.0E-01 2,6E-01
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Scenario Timeframe:  Curent/Future

Receplor Poputation: Recrealionat

Receplor Age; Adult, Adolescent, and Child

TABLE 10.Recreation. Summary. RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUNM EXPOSURE
Gowants Canal Remedial Invesligation, Brackiyn, New Yark

Medium Exposure Exposure Chemicat Carcinogenic Risk Non-Carcinogenic Hazard Quatient
Medium Point of Potential
Concem Ingestion | Inhataion{ Darmat Exposura Primary ingeslion inhalation Dermat Expostire
Routes Total Target Organ{s} Routes Tolat
Totaf Surface Sediment Exposed and near Benz{a)anthracene 2.2E-05 NA 2 4E-05 4.6E-05
Adult, Adolescent, shore sediment In Benzo{a)pyrene 1.8E-04 MA 2.0E-04 3.9E-04
and Chiid Gowanus Canal Benzo(bjfiuoranthene 2,0E05 NA 21E-05 41E-G5
Benzo{k)fluoranthene 1.0E-06 NA 7.58-07 1.8E-06
Dibenz{ahjanthracene 1.1E05 NA 1.2E-06 22E-05
indeno{1,2,3-cdipyrens 8.7E-08 NA 9.1E-08 1.9E-05
Arsenic 1.1E-06 NA 1.8E-07 1.3E-06
PLCBs (non-dio ke} 4,3E-07 NA 3.3E-07 7.6E-07
Tolad for Adult, Adolescent, and Child|| 2.5E-04 NA 27E-04 S5.2E-04 ‘Total Hazard [ndex from Sediment {Aduit) OE+00
Total Risk from Sediment Across all Age Groups| 5E-04 Total Hazard index from Sediment (Adolescentyy OE+0B
Total Hazard Index from Sediment {Child) SE-01
Surface Water] Total Surface Waler Surface Water Chromium 1.2E-07 NA 1.25-06 1.3E-06 Net identified 3.26-04 NA 31E-02 3.4E-03
(Dry Event) Adult in Gowanus Capal
Telal for Adullly 1.2E-07 NA 1.2E-08 1.3E-06 32E-04 NA 3402
Total Suface Waler Surface Water - - - - - - - - - -
Adolescent in Gowanus Canal
Total for Adolescen!i 0.0E+00 NA D.0E+00 Q.0E+00 0.0E+00 NA 0,0E+00 0.0E+00
Tolal Surface Waler Surface Water Chromium (0-2) 8.4E-07 NA 2.9E-08 8.5E-06 Mot identified 1.5E-03 NA B.7£-03 82E-03
Chiid in Gowanus Canal Chramium (2-8) 3.8E.07 A 1.7E-06 21E-06
Telal for Chitd  1.0E-06 NA 4,6E-08 56E-06 1.6E-03 A B7E-03 8.26-03
Total Suiface Waler Surface Water Chramium 1.1E-06 NA 5.86-08 6.9E.06
Adull, Adolescent, in Gowanus Canal
and Child
Tatal for Adult, Adolescent, and Chiid] 1.1E-06 A 58268 86,9506 Total Hazard [ndex from Surface Water {dry event} (Aduit) 3E-03
Total Risk from Surface Water {dry event) Across ali Age Groups TE-06 Total Hazard Index from Surface Water {dry event) {Adolescent) 0E+0D
Total Hazard Index from Surface Water (dry event) {Child) BE-03
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TABLE 10.Recrealion.Summarny.RME
RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remadial _a<mm=.n_.m=o:. Sraoklyn, New York

[Scenario Timelrame: CurrentiFuture
Receptor Populalion. Recreational
Receptor Age: Adult, Adolescent, and Child
Medium Exposure Exposure Chemical Carcinogenic Risk Nen-Carcinogenic Hazard Quotient
" Medum Point of Polential
Concem Ingestion | Inhalalion| Dermal | . Exposure Primary ingestion {nhalalion Derrmal Exposure
Roules Total Target Organ{s} Routes Tolal
Surface Water| Total Surface Water Surface Waler Tetrachlorosthylena {PGE) 1.TELT NA 1.8E-06 2.0E-08 Liver 0.000124148 NA 0.001325221 1E-03
(Wel-Event) Aduit in Gowanus Canal
Tolal for Adullff  1.7E-07 NA 1.8E-06 2.0E-05 1.2E-04 NA 1.3E-03 1.4E-03
Tolal Surface Waler Surface Water - - - - - - " - - -
Adolescent in Gowanus Ganal
Tolat for Adolescent]| 0.0E+C0 NA 0,0E+00 D.0E+00 G.0E+DO NA 0.8E+00 Q.0E+00
Total Surface Waler Surface Water Chromium {0-2) A9E.07 NA 1.3E-06 1.6E-08 Not identified 8.8E-04 A J.0E02 4E-03
Child in Gowanus Canal Chromium {2-5) 1.7E-07 NA 7.BE-07 ©.5£-0F
Tetrachioroethylens (PCE) 2,7E-07 NA 1.3E-08 1.6E-06 Liver 5,8E-04 NA 28E-03 3E-03
Total for Child]} 7.3-07 NA 3.4E-08 4.1E-06 1.2E-03 NA 5.98.03 7.E-03
Total Sutfaca Water Surface \Waler Chremium A6E-07 NA 21806 2.5E-06
Adult, Adolescent, in Gowanus Canal Tetrachloroethylene (PCE) 44E-07 178 3.2E-06 3.6F-06
and Child
Telal for Adult, Adolescent, and Child|| 9.CE-07 NA 5.2E-06 68.1E-08 Tota Hazard Index from Surface Water (wet event) {Adult) 1E-03
Total Risk fram Susface Water (wet event} Across all Age Groups]  $E-05 Total Hazard Index from Surface Water {wet event) (Adojescent)] OE+00
Total Hazard Index from Surface Water {wet event) nn::&_ TE03
Total Risl¢ from Sediment anpd Surfacz Water Across All Age macnm_w 5E-04 Total Hazard index from Sediment and Surface Water ?n_c_im 3E-03
NA = Nol apglicable Tostal Hazard Index from Sediment and Surface Water {Adolescenty] 0E+00
Receptor tolal and larget organ {otal Include the sum of exposed and near shore sediment and the maximum of dry event and wet event sutface water, Total Hazard fndex from Sediment and Surface Water _“0_._=&m 3E-01
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TABLE 180.7.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gawanus Canal Remedial Investigation, Brooklyn, New York

Scenario Timeframe: Current/Future
Receptor Population: Angler
Recepior Age: Adult
Medium Exposure Exposure Chernical Carcinagenic Risk MNon-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern ingestion | Inhatation | Dermal Exposure Primary Ingeslion inhalation Dermal Exposure
Roules Tolal Targel Organ{s} Routes Total
Surface Waler/ { Fish and Crab Tissue Slriped Bass in
Sediment Gowanus Canat
Bioxin-Like PCB TEQ 2.0E-08 NA NA 3.0E-05 NA NA NA NA QE+00
Nendioxin-Like BTE-05 NA NA 3.7E-08 NA NA NA NA OE+00
Total PCE NA NA NA 0.0E+00 Oeutar, Finger, and Toe Nails 3.8E+00 MNA NA 4E+00°
Arsenic 4,8E-08 NA NA 4.6E-06 Skin, Vascutar 4.0B-02 NA NA 4,0E-02
Meroury NA NA NA 0.0E+00 Developmental Neurologicat 2.5E-01 NA NA 3.5E-01
Chemicai Tolal 7.1E-05 NA NA 7.1E-05 428400 NA NA 4,2E+00
Slriped Bass in Gowanus Canat Tolal 74E-05 4.2E+00
Surface Waler/ | Fish and Crab Tissue White Perchin
Sediment Gowanus Canal
Dioxin-Like PCB TEQ 7.8E-08 NA NA T.8E-08 NA . MA NA NA 0,0E+00
Nondioxin-Like 75506 NA NA 7.56-06 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0.0E+00 Ocular, Finger, and Toe Nails T.IE04 NA NA T7E-B1
Chemical Total 1.5E-05 NA 0.00E+00 1.5E-05 7.7E-01 NA 0.0E+00 7.7E-01
White Perch in Gowanus Ganal Total 1,5E-G5 7.7E-01
Surface Waler/ | Fish and Crab Tissue Eelin
Sedimen! Gawanus Canal .
Dieldrin 1.4E-05 NA NA 1.1E-05 Liver 5.6E-02 NA NA B.6E-02
Dicxin-Like PCB TEQ 9.2E-06 NA NA 9.28-05 NA NA NA Na 0.0E+80
Nondiexin-Like 1.0E-04 NA NA 1.0E-04 NA NA NA NA 0.0E+00
Tolal PGB NA N& NA C.0E+00 Coular, Finger, and Toe Nails 1.E+01 NA NA 1.4E+01
Arsenic 3,2E-08 NA NA 3,2E-06 Skin, Vascular 2.7E-02 NA NA 2,7E-02
Chromium NAa NA NA 0.0E+00 Not identified 7.3E-05 NA NA 7.3E05
Mercury NA NA NA 0,0E+00 Developmental Neurciogical A2E-01 - NA NA 4,280t
Chemical Tolal 2.1E-04 NA 0,0E400 21E-04 $,2E+0% NA 5,0E400 1.28401
Eelin Gowanus Canal Total 24E-04 _m 1.2E+21
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TABLE 10.7.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Brooklyn, New York

Scenaric Timeframe:  CurentfFulure
Recepior Populalion: Argler
Receptor Age: Adult
Medium Exposure Expostie Chemical Carcinogenic Risk Non-Carclnogenic Hazard Quotient
Medium Peint of Potential
Concern Ingeslion inhalation ; Dermal Exposure Primary ingestion Inhatation Dermal Exposure
Routes Total Target Organ{s) Routes Total
Surfsce Water! | Fish and Crab Tissua Stripad Bass in
Sedimenl Gowanus Canal
Dioxin-tike PCB TEQ 3,0E-05 NA NA 3,0E-05 NA NA NA NA 0E+00
Nondioxin-Like 3.7E-05 NA NA 3.7E05 NA NA NA NA OE+00
Total PCB NA NA NA 0.0E+00 Ocutlar, Finger, and Tos Nails 3.86E+00 NA NA 4E+00
Arsenic 4.6E-06 NA NA 4.6E-08 Skin, Vascular 4.0E-02 NA NA 4,0E-02
Mercury NA NA NA C.0E+00 Developmental Newrological 3.5E-01 NA NA 3.55-01
Chemicat Total 71E-05 NA NA 71E-05 4,2E+00 NA NA 425400
Siriped Bass In Gowanus Canal Total 7.1E-05 4.2E+00
Surface Water/ | Fish and Crab Tigsue White Perch in
Sediment Gowanus Canal
Dioxin-Like PCB TEG 7.8E-06 NA NA 7.8E-06 NA NA NA NA 2.0E+00
Nondioxin-Like 7.5E-06 NA NA 7.5E-06 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0.0E+00 Ocutar, Finger, and Toe Nails 7.7E-01 NA NA 7.7E-01
Chemical Total 1,5E-08 NA 0.00E+09 1.6E-05 77EM NA 0.0E+C0 7.7E-01
White Perch in Gowanus Canal Total 1.5E-05 T.7E-04
Surface Water/ | Fish and Crab Tissue Eelin
Sediment Gowanus Canal )
Dieldrin 1.1E-05 NA NA 1.1E-08 Liver 5.6E-02 NA NA 5.6E-02
Dioxin-Like PCB TEQ 9,2E-05 NA NA 8.2E-05 NA NA NA NA 0,0E+00
Nondioxin-Like 1.0E-04 NA NA 1.0E-04 NA MNA NA NA B.OE+DG
Total PCR NA NA NA D.0E+00 Ccudar, Finger, and Toe Nails 1.4E+01 NA NA 1AE+01
Arsepic 3.2E-06 NA NA 32E-06 Skin, Vascular 2.7E02 MWA NA ATE02
Chromium NA NA NA 0.0E+00 Not identified 7.38-05 NA NA 7.3E-05
Mercury NA NA NA 0.0E+00 Developmental Neurolegical 4,2E-01 NA NA 4.2E-01
Chemical Total 21E-04 NA 0,0E+C0 21E-04 1.2E+01 NA 0,0E+00 1.2E+81
Eel in Gowanus Canal Total 2.1E-04 ' 1.2E+01
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Scenario Timeframe: CumentFidure
Receptor Population: Angler

Receplor Age: Adult

TABLE 10.7.RME
RIGK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Gowanus Canal Remedial lnvestigation, Braokiyn, New York

Medium Exposure Exposure Chemical Carcinogenic Risk zo:.OmB.So.mm:.,n Hazard Quotient
Medium Point of Potential
Ceoneern ingestion | Inhalalion | Dermal Exposure Primary ingeslion inhalation Dermal £xposure
Roules Total Target Organ{s) Roules Tetal
Surface Water/ | Fish and Crab Tissue Blue Crab in
Sediment Gowanus Canal
Benza(a)pyreng 7.3E-06 NA NA 7.3E-06 NA NA NA NA 0.0E+00
Bibenz{a,hanthracens 24E-06 NA NA 24E-06 NA NA NA NA G.OE+00
DHoxin-Like PCB TEQ 6,6E-05 MNA NA 8,6E-05 NA NA NA NA G.0E+00
Nendioxin-Like 2.4E-05 NA NA 2.4E-05 NA NA NA NA 0.0E+00
Telal PCB NA MNA NA 0.02+00 Ocuiar, Finger, and Toe Naiis | 2.7E+00 NA NA 2. 7E+0G
Arsenic 1.7E-08 NA NA 1.7E-05 Skin, Vascular 1.4E-01 NA NA 1.4E-01
Mercury NA NA NA 0.0E+00 Developmental Neurological 4.1E-01 NA NA 4.1E-01
Chemicat Talal 1.26-04 NA 0.0E400 1.2E-04 3.3E400 NA 0.0E+00 3.35+00
Crab in Gowanus Canal Total 1.2E-04 3.3E+00
Recaptor Tolal - Fish 3E-04 Recepler Hi Total -Fish 2E+01
Recaptor Total - Biue Crab 1E-04 Receplor H Total - 8lue Crab) 3E+00
Target Qrgan Totals for Fish Target Organ Totals for Slue Crab
HI = Hazard index Total Developmental Hi Across All Media = 8E-01 Totat Developmental HI Across All Media = 4E-01
Tola! Fingars and Toe Nails Hi Across All Media = 2E+01 Tolal Fingers and Toe Nalls Hf Across All Media= 3E+00
Total Liver Hi Across All Media = GE-02 Total Neurclogica! Hi Across Al Media = A4E-01
Talal Keurological Hi Acress All Media = BE-01 Total Ceular Hl Across Al Media = AE+00
Total Ocular Hi Across All Media = ZE+01 Totat Skin HI Across Al Media = 1E-01
Total Siin Hl Across All Media = TE-02 Totat Vascular Hl Across Ali Media = 1E-01
Total Vascular HI Across All Media = TEQ2
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Scenario Timeframe:

Curren¥/Future

Recentor Population: Angler

Receplor Age: Adolescent

TABLE 10.8.RME
RISK SUMMARY
REASCNABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigation, Brooklyn, New York

Medium Exposure Exposure Chermical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Cancern Ingestion § Inhalation {| Dermal Exposure Primary Ingestion Irhalation Dermal Exposure
Rouies Total Target Organ(s) Routes Total
Surface Water/ | Fish and Crab Tissue Striped Bass in
Sediment Gowanus Canal
Dioxin-Like PCB TEQ 8.1E-06 NA NA 8.1E-08 NA NA NA NA OE+00
Nandioxin-Liee 9.8E-06 NA NA, 9.8E-08 NA NA A NA 0E+D0
Total PCB NA NA NA 0.0E+00 Ocular, Finger, and Toe Nails |  3,0E+00 NA NA 3E+00
Arsenic 1.2E-08 MNA NA 1.2E-06 Skin, Vascular 3.2E-02 No NA 2,2E-02
Mercury NA NA NA o..om+oo Developmental Meurological 2.82-01 NA NA 2.BE-01
Chemical Total 1,.9E-05 NA NA 1.9E-05 | s.4E+c0 NA NA 3AE+00
Striped Bass in Gowanus Canat Total 1.9E-05 345400
Surface Water/ | Fish and Crab Tissue White Perch in
Sediment Gowanus Caal
Dioxin-Like PCB TEQ 2,106 NA NA 24508 NA NA NA NA 0.0E+00
Nondioxin-Like 2.06-08 NA NA 2.0E-08 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0.0E+60 Qcular, Finger, and Toe Nails ;  6.2E-01 NA NA B.2E-01
Chemical Total 4.1E-06 NA | D.0DE+OC 4.1E-08 | s2E01 ] Na 0.0E+00 B.2E-01
hite Perch in Gowanus Canal Total 4.1E-06 6.2E-01
Surface Water/ | Fish and Crab Tissue Eel in
Sediment Gowanus Canal
Dieldrin 3.1E-08 NA « NA 3.1E-08 Liver 4.5E-02 NA NA 4.58-02
Diexin-Like PCE TEQ 2.5E-05 NA NA 2.5E-08 NA NA NA NA C.0E4CD
Nondioxin-Like 2.7E-05 NA NA 2.7E-05 NA NA NA NA 0.0E-+00
Total PCB N& NA NA 0.0E+00 Ocular, Finger, and Toe Nails { 8.9E+00 NA NA 8.85+00
Chromium NA NA NA 0.0E+00 Not identified 5.9E-05 NA NA 5,9E-05
Mercury NA NA NA& Q.0E400 Davelopmental Neurologica! 3.4E8-01 NA NA 24E-01
Chermical Total 5.5E-05 NA 0.0E+C0 55E-05 | s.2E+00 NA 0.0E+00 §,28+00
Eel in Gowanus Canal Total 5,5E-05 || ose+cc
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TABLE 10.8.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigalion, Braoklyn, New York

Scenario Timeframe: Current/Fulure
Receplor Population: Angler .
Receplor Age: Adolescent
Medium Exposure Exposure Chemicat Carcincgenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Coheern ingestion | Inhalalion | Dermai Exposure Primary _:.mmmzo: inhatation Dermal Exposure
Routes Totat Targat Organ(s) Routes Total
Surface Water/ | Fish and Crab Tissue Blue Crab In
Sediment Gowanus Caral
Benze{alpyrene (12-16)" 3.9E.06 NA NA 3.8E-08 NA NA NA NA 0.0E+00
Benzo{a)pyrene (16-18)* 6.5E-G7 NA NA 6.5E-07 NA NA NA NA 0.0E+C0
Dibenz(a,h)anthracene (12-16)* 1.3E-06 NA NA 1.38-06 NA NA NA NA 0.0E+00
Dibenz(a,h)anthracene {16-18}* 22807 NA NA 2,28-07 NA NA NA NA D.0E+00
Dioxin-Like PCB TEQ 1.88-05 NA NA 1.88-05 NA NA NA NA 0.0E+00
Nondioxin-Like 6.5E-05 NA NA 6.5E-06 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0.0E+00 Ccular, Finger, and Toe Nalls |  2.2E+00 NA NA 2.2E+00
Agsenic 4,4E-05 NA NA, 4.4E-06 Skin, Vascular 1.18-01 NA NA 1,1E-01
Mercury NA NA NA 0.0E+00 Developmental Neurological 3.3E-01 NA NA 3.3E-01
Chemicai Total 3.5E-05 NA 0.0E+00 3.5E-05 2.BE+400 NA G.0E+00 2.6E+00
Crab in Gowanus Canal Total 3.5E-05 2.8E400
jReceptor Total - Fish 8£-05 Receptor Hl Tetal - Fish 1E+01
mmmnmﬂoﬂ Total - Blue Crab 3E-05 Receptor Hi Total - Blue Crab 3E+D0
Target Organ Totals for Fish Target Crgan Totals for Blue Crab
Hi = Hazard Index Tatal Developmental HI Across All Media = 6E-01 Totat Gevelopmentai Hi Across All Media = 3E-0%
*Copstituent acts via a mutagenic mode of acticn (MMOA)., ADAF of 3 Total Fingers and Toe Nails Hl Across All Media = 1E+01 Tatal Fingers and Toee Naiis M| Across All Media = 28400
used to adjust CSF for $2-16 year old for exposure duration of 4 years, Total Liver H Across All Media = 4E-02 Tatal Neurclogical HI Across Al Media = 3E-01
ADAF of 1 used to adjust CSF for 16-18 year old for exposure duration Total Neurojogical Hi Across All Media = 8E-01 Total Goular Hl Across Ali Media = ZE+00
of 2 years, Nen-cancer calcuiations shown under 12-16 year old cnly, Tela! Ocutar HI Across All Mediz = 1E+01 Total Skin Hi Across All Media = 1E-01
as non-cancer calculations are not adjusted for MMOA, Total Skin HI Acress All Media = 3E-02 Tolal Vascular Mi Across All Media = 1E-G1
Total Vascular Hl Across All Media = 3E-C2

Page 2 of 2




TABLE 10.9.RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Rermedial Investigation, Brooklyn, New York

Scenario Timeframe:  Current/Future
Receptor Population: Angler
|iReceptor Age: Chitd
Medium Exposure Exposure Chemical Carsinogenic Risk Non-Carcinegenic Mazard Quotient
Medium Point of Potential
Concern Ingestion | Inhajation | Dermat Exposure Primary ingestion inhalation Dermal Exposure
Routes Total Target Crgan(s} Roules Total
Surface Water/ | Flsh and Crab Tissue Shriped Bass in
Sediment Gowanus Canal
Dioxin-Like PCB TEQ 1.6E-05 NA NA 1.6E-05 NA NA NA NA 05+00
Nondioxin-Like 2.0E-05 NA NA 2,06-05 NA NA NA, NA CE+00
Total PCB MNA NA WA 0.0E+00 Qcular, Finger, and Toe Nails |  6.1E+00 NA NA GE+00
Arsenic ] 2,5E-08 NA NA 2.5E-06 Skin, Vascular 8.4E-02 NA NA 6.4E-02
Mercury NA NA NA 0.0E+00 Develepmental Neurclogical 5,6E-01 NA NA 5.GE-01
Chemical Totai 3.8E05 NA NA 3.8E-05 Il 6.8E+00 NA NA 6.8E+00
Stripad Bass in Gowanus Canal Total 3.8E-05 . 6,8E+00
Surface Water/ | Fish and Crab Tissue White Perch in
Sediment Gowanus Canal
Dioxin-Like PCB TREQ 4.2E-06 NA NA 4,2E-D6 NA NA NA NA 0.0E+00
Nondiexin-Like 4.0E-08 MNA NA 4,0E-08 NA NA MA NA 0.0E+00
Total PCB NA NA NA 0.0E+00 Qcular, Finger, and Toe Nails 1.2E+00 NA NA 1.2E400
Mercury MNA NA MNA 0.0E+00 Developmental Neurological 11801 NA MA 1.1E-01
Chemical Tolal 8,2E-06 NA 0.00E+00 8.2E-08 1.3E+00 NA 0.0E+00 1.3E+00
White Perch in Gowanus Canal Total 8.2E-06 1.3E+00
Surface Water/ |  Fish and Crab Tissue Estin
Sediment Gowanus Canat
Dieldrin 6.2E-06 NA NA 6.2E-06 Liver 9.0E-02 NA NA 9,0E.02
Diowin-Like PGB TEQ 5.0E-05 NA MNA 5.0E-05 NA NA NA NA 0.0E+J0
Nondioxin-Like 5.56-05 NA A 5.5E-05 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0,0E+C0 Ocular, Finger, and Toe Nails | 1.8E+1 NA NA 1.8E+01
Arsenic 1TE08 & NA NA 1.7E-08 Skin, Vascular 4.4E-02 NA NA 4. 4E-02
Chromium MNA NA NA 0.0E+00 Nof identified 42604 - NA A 1.26-04
Mearcury NA zw NA 0.0E+00 Developmental Neurclogical 8.9E-01 NA NA 6.96-01
Chermical Total 1.1E-04 NA | 0.0E+C 1.1E-04 | 1.95+01 NA 00E+00 || 1.9E+01
Eel In Gowanus Canal Tolal 1.1E-D4 W 1.96+01
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TABLE 10.9.RME
RiSK SUMMARY

REASCNABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, Brooklyn, New York

Scenario Timeframe:  Current/Future
Receplor Popuiation: Angler
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinegenic Risk Non-Carcinogenic Hazard Quotient
Medium Paint of Potential
Concem ingestion | Inhalalion | Dermal Exposure Primary Ingestion Inhatation Dermal Exposure
Routes Totai Target Organ(s) Rautes Total
Surface Walerf | Fish and Crab Tissue Blue Crab in
Sediment Gowanus Canal
Benzo(a)pyrene {0-2)* 13E-05 MNA NA 1.3E-06 NA NA NA NA 0.0E+00
Benzo(a)pyrene (2-8}* T.9E-06 NA NA T.9E-06 NA NA NA NA 0.0E+00
Dibenz(z,hjanthracena (0-2}* 44E-06 NA NA 4.4E-08 NA NA NA NA 0.0E+00
Dibeniz{z,hyanthracene (2-6)* 2.6E-CB NA NA 2.6E-08 NA NA NA NA 0.0E+00
indeno(1,2,3-cd)pyrene {0-2)" 1.1E-C8 NA NA 1.1E-08 NA A NA NA 0.0E+0C
indeno{1,2,3-cd)pyrene {2-6)" 6.6E-07 NA NA B5.6E-07 NA NA NA NA 0.0E+DQ
Dioxin-Like PCB TEQ 3.6E-05 NA NA 3.6E-05 NA NA NA NA 0.05+00
Nondiexin-Like 1.3E-05 NA NA 1.3E-05 NA NA NA NA 0.0E+00
Total PCB NA NA NA 0.0E+0C Ocular, Finger, and Toe Naifs | 4.4E+00 NA MA 4.4E+00
Arsenic 9.0E-06 NA NA 9.0E-06 Skin, Vascular 2.3E-01 NA NA 2.3E-01
Copper NA NA NA 0.0E+00 Gastrointestinal 1.4E-01 NA NA 1.4E-01
Mereoury NA NA NA 0,0E+00 Developmental Neurologicai 6.6E-01 NA NA 6.6E-01
Chemical Total 8.8E-05 NA 0.0E+00 B.8E-05 5.5E+00 NA 0.0E+00 5.5E+00
Grab in Gowanus Canal Total | 8.8E-05 5.5E+00
Receptor Total - Fish 2E-G4 Receptor Hi Total - Fish 3E+U1
gReceptor Total - Blue Crab R 9E-05 Receptor HI Total - Blue Crab S5E+D0
Target Qrgan Totals for Fish Target Organ Toials for Blue Crab
Hi = Hazard Index Total Developmental Hi Across All Media = 1E4Q0 Total Developmental HI Across All Media = 7E-01
*Constituent acts via a mutagenic mode of action (MMOA). ADAF of 10 Total Fingers and Toe Nails Hi Across All Media = 3E+01 Total Fingers and Toe Nails Hi Across All Media = 4E+00
used to adjust CSF for 0-2 vear old for exposure duration of 2 years, Totat Liver Hi Across All Media = OE-02 Total Gastrointestinal Hi Across All Media = 1E-01
ADAF of 3 used to adjust CSF for 2-6 year old for exposure duration Total Neurclogical Hi Across All Media = 1E+00 Total Neurglegical HI Acress All Media = TE-0%
of 4 years. Non-cancer calcuiations shown under 0-2 year old only, Total Ocular Hi Across All Media = SE+)1 Totat Ocular Hi Acress All Media = 4E+D0
as non-cancer caleulations are not adjusted for MDA, Total Skin Hi Across All Media = 1E-01 Total Skin Hi Across All Mediz = 2501
Total Vascutar Hl Across Al Media = 1E-07 Tolal Vascular H Across All Media = ZE-0%
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[Scenario Timeframe:

Receptor Population:

Receplor Age: Adult,

CurreniFulure
Recreational
Adalescent, 2nd Child

TARLE 10.Fish Consumpticn, Summary. RME
RISK ASSESSMENT SUMMARY
REASONABLE MAXHWAM EXPOSURE
Gowantes Canal Remedial investigation, Brookiyn, Naw York

Medium Exposura Exposure Chamical Carcinogenic Risk MNon-Carcinogenic Hazard Guotiant
Medium Palnt af Polenlial
Cancem ingestion {Inhalation| Dermal Exposure Primary Ingeslion Inhalatien Dermal Expasure
Routes Tolal Target Organ(s) Raoules Total
Fish’ Striged Bass Gowanus Canal Divain-iike PCB TEQ 3.0E-05 M NA 2.0E-05 NA A NA NA 0.0E400
Adult Nendioxin- ke 3.7E-05 NA NA 37505 MA MA NA NA C.0E+00
Total PCB NA NA NA 0.0E4+00 Ocutar, Finger, and Toe Nails 3.8E+00 iy MA, 3,8E+00
Arsenic 4.6£-086 MA NA 4,6E-06 Sign, Vascuiar 4,08-07 MA MA 4.0E-02
Mercury A NA NA 0.0E+GD Davelopmental Neurolegical 3501 NA NA 3,580
Total for Adaftl|  7.1E-05 NA 0.0E+00 TAE-05 NA NA hia 4.2E+400
Striped Bass Gowanus Canal Dioxin-Like PCB TEQ 8.1E-06 NA N& 8.1E-06 NA NA NA NA 0E+00
Adolescent Nendioxin-Lika O.8E-06 NA N& 0.85-06 Na NA NA NA 0E+00
Fotal PCB NA NA NA 0.0E+00 il Ocular, Finger, and Toe Naiis 2,05+00 NA NA 3E+00
Arsenlc 1.28-06 NA NA 1.2E-06 Skin, Vascuiar 33502 Na NA 3502
Marcury NA A NA 0.0E+00 Davelopmental Neurological 2,85-01 N& NA SE-H
Total for Adolescend| 1.95-05 NA 0.0E+00 1.8E-05 NA NA NA 3,4E+00
Striped Bass. CGowanus Canat Dioxin-Like PCB TEQ 1.6E-05 NA NA 1,6E-05 NA NA NA NA GE+00
Child Rendioxin-iike 2.05-05 NA NA 2,005 NA NA NA NA JE+00
Total FCB NA NA WA G.0E+00 i Geular, Fingar, and Tos Nals 61E+00 WA NA SEHI0
Arsenic 2,56-06 NA NA 2.56-06 Skin, Vascular 6.45-02 A NA §E-02
Mercury NA NA NA 0.0E+00 Davelopmental Neurological 5.6E-01 NA N& BE-01
Total for Chilgl| 3.8E-05 NA 0.0E+00 3,8E-05 G.8E+ID NA D,0E+00 6.8E4+00
Striped Bass Guowsnug Canai Diaxin-Like PCB TEQ §,5£-06 NA N& 5.58-05
Adult, Adolescent, Nendioxin-Like 8,6E-05 NA. A 6.6E-05
and Child Tolal PCB 0,0E+00 NA A Q.0F+00
Arsenic 8.3E-06 N& WA 8.3E06
Mercury 0.0E+Q0 A NA 0.0E+00
Tolal for Adult, Adolescent, and Chitd)|  1.3E-04 MNA NA 13504 Total Hazard Index from Stripsd Bass (Adult) AEH0
Tatal Risk from Striped Bass Across all Age Groups| 1E-04 Toial Hazard Index from Striped Bass {Adelescent) IS0
Tetat Bazard index from Striped Bass _"oz_&_ TEAG0
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Scenario Timeframe;
Receptor Population:

CurentFuture

Recreational

Receplor Age; Adult, Adolescent, and Child

TABLE 10,Fish Consumption,Summary,RME
RISK ASSESSMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial investigation, Brookiyn, New York

Medium Exposura Exposure Chemicat Garcinogenic Risk Nen-Carcinogenic Hazard Quotiant
Medium Point of Polantial
Coneern ingastion | Inhaistion| Dermal Exposure Primary ingestion Inhatation Dermal Exposure
Routes Total Target Qrganis} Routes Telal
Fish White Perch Gowanus Canal Dioxin-Like PCB TEQ 7.8E-06 NA NA 8.7E-06 NA NA NA NA DE+00
Adult Nondlaxin-Like T.56-08 NA NA 1.0E-08 MNA NA NA NA OE+0D
Total PCB NA& NA NA 0.05+00 Qceular, Fingear, and Toe Naifs; 7.78-01 NA NA 8E-01
Telal for Adull]]  1.58-05 NA C.GE+00 1.8E-05 NA NA NA 7.7E-01
White Perch Gowanus Canal DioxineLike PCB TEQ 2.1E-06 NA NA 2.1E-G6 NA NA NA NA OE+00
Adolascant Mondiexin-Like 2.0E-06 NA NA 2.0E-08 NA NA NA Na CE+D0
Tolal PCB MNA NA NA 0.0E+03 Ogukar, Finger, and Tog Nails B8.2E-01 MNA NA BE-01
Tolal for Adolescent}| 4.12-086 NA 0.0E+00 4,1E-06 NA NA NA B.2E.01
Wiile Perch Gowanus Canal Cloxin-Like #CB TEQ 4.2E.06 NA NA 4.2E-08 NA NA NA NA CE+0%
Child Nandiaxin-Like 4.0E-06 NA MNA 4.0E-08 NA NA NA NA CE+00
Tolal PCB A Na NA C.QE+02 Ocidar, Finger, and Toe Naily 1.2E+00 NA NA JE+C0
iercury NA NA NA 0,040 Davelopmental Neurologicat 1.1E-01 NA MA E-01
Tolasl for Chilg]] 8.2E-08 NA D.0E+00 B8.2E-06 1.3E+00 NA 0.QE+00 1.3E+00
While Perch Gowanus Canal BloxinsLike PCB TEQ 1.4E-05 NA NA 1,4E-05
Adull, Adelescent, Nondioxin-Like 14805 MNA NA 1.4E-05
and Chiid Tolat FCB 00E+00 NA NA G4.0E+00
Tola for Adull, Adelescerl, and Childl| 2.8E-05 NA NA 2,8E-05 Total Hazard Index from White Perch {Adult) BE-01
Totai Risk from White Perch Across all Age Groups 3E-05 Total Hazard Index from White Parch (Adolescent} BE-01
Total Hazard Index from White Perch (Child) 1E+G0
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Seenario Timeframe:  Currenl/Fulure
Receptor Popuiation: Recreational
Receptor Age; Adult, Adalescent, and Ghild

TARLE 10.Fish Oo:mcamzo?mcasmq_wgm
RISK ASSESEMENT SUMMARY
REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial Investigation, mB,o_%:. New York

Medium Exposure Exposure Chemical Carcinogenic Risk Mon-Carcinogenic Hazard Quolient
Medium _ Paint of Potential
Concemn Ingestion |inhaialion| Dermal EXposure Frimary Ingestion Inhalation Parmal Exposure
Routes Tatal Targat Qrgan(s) Routes Totat
Fish American Eol Gowanus Canat Dieldrin 11E-05 NA A 11605 Liver 5.6E-02 A NA BE-D2
Adduil Dioxin-Like PCB TEQ 9.2E-05 NA NA 9.28-05 NA NA MA NA OE+00
Wondioxin-Like 4.0E-04 hA NA 1.0E-04 MNA NA NA NA OE+00
Teolal FCB NA NA Na 0.0E+00 Qcutar, Finger, and Toe Nails] 11E+0Y EY NA 1E+01
Arsenic 3.2E-05 NA NA 3.2E-06 .wxm? Vascular 2702 NA A 3E-02
Chremium Na NA NA 0,0E+00 Mot identified 7.3E-05 NA NA TEQS
Mercury N& MA NA 0.0E+30 Developmental Neurological 32601 NA N& AE-04
Total for Adulth  2,1E-04 A C.0E+00 2,1E-04 1.2E+01 NA W& 1.28404
American Eel Gowanus Canal Dietdrin 21E08 NA NA J1E-68 Liver 4.5E8.02 A MA 4E-02
Adolescent Diexin-Like PCB TEQ 2.58-05 A NA 2.5E-05 NA A NA NA 9E+00
Nondiaxdn-Lke 2.7E05 A HA 27605 NA NA NA N& BE+50
Total PCB A MA A C.0E+09 || Ceular, Finger, and Tos Nails B.OEH00 NA A SE+00
Chromium NA NA NA 0.0B+400 Nat Identified 5,8E.05 NA A 6E-05
Mercury NA A WA C.DE+BD Developmential Neurclagical 3A4E-01 MA NA 3E-01
Total for Adolescentf 5,5E-05 NA 0,0E+00 5,5E-05 NA NA NA ©.2E+00
American Eel Gowanus Canal Dieldrin 6,2E-08 NA NA 8.2E-08 Liver 9.0E-02 NA NA SE-02
Child Dioxin-Like PCB TEQ 5,06-05 MO, NA S.0E-05 NA NA A NA DE+OC
Nondioxin-Like 5.58-08 NA NA 5.5E-08 VA NA NA NA 0E+00
Totat PCR A NA NA 0.0E+00 Ocular, Finger, and Tos Nails 186401 NA NA 2E+01
Afsenic 4.7E-06 NA N& 17608 Skin, Vastular 4.4E-02 NA NA 4502
Chromium NA NA NA 0.OEH00 ot identified 1.2E-04 NA A 1E04
Mercury NA Ma MNA G.0E4+00 Developmental Neurological 8.8E-01 N& NA TE-OM
Total for Chiil]]  1.1E-04 NA  Hoosto0l]  11E04 OB+ I NA D.0E+00 195401
American Egt Gowanus Canat Dieidein 2E-05 WA NA 21E-05
Aduit, Adolescent, Diozin-Like PC8 TEQ 1.7E-04 WA NA 1.7E-04
- and Child Mondioxin-Like 1.8E-04 NA NA 1.8E-04
Total FCH 0.CE+00 WA NA 0.0E+00
Arsenic 4,8E-06 NA NA 4,BE-0G
Chromium 0,0E+00 WA MNA 0.0E+00
Mercury D,0E+00 NA NA 0,0E40D
Telal for Adull, Adolescent, and Childij 3,BE-04 NA NA 2,BE-04 Total iHazard Index from American Eef {Aduit)| 1E+01
Total Risk from American Eet Across all Age Groups! 3.BE-04 Total Hazard Index from American Zel (Adelescent), SE+0C
Total Hazard Index frem American Eel (Child) 2E+H01
Total Risk from afl Fish Across All Age m_‘c_._vmm_ SE-04 Total Hazard Index from ail Fish {Aduit) 2E+0%
MNA = Not applicable Total Hazard Index from ali Fish (Adolescent) M 1E+0%
Receptor total and target organ tolal include the sum of exposed and near shore sediment and the maximum of dry event and wel event surface waler. Teta) Hazard Index from it Fish {Child _w 3E+0%
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TABLE 10.Crab Consumption. Summary. RME
RISK ASSESSMENT SUMMARY
REASONASLE MAXIMUM EXPOSURE
Gowanus Canal Remedi

Invesligation, Brooklyn, New Yoric

Scenario Timeframe:  Gusreni/Fulure
Receptor Population; Recreational
Receptor Age: Adull, Adolescent, and Child
Medium Exposure Exposure Chemicat Carcinogerc Risk Nen-Carcinogenic Hazard Quotient
Medium Paoint of Potential
Coneern ingestion | Inhaiaion| Dermal Exposure Primary Ingestion inhalation Dermat Exposire
Routes Total Targel Orgarys) Roules Tolal
Crah Biue Crab Gowarnus Canal Benzo{ajpyrene 73508 NA NA 7.3E-06 NA NA NA NA 0.0E+00
Adul Dibenz{a hjanlhracens 2.4£-06 NA NA, 24506 NA NA NA NA 0.8E+00
Dioxin-Like PCB TEQ 6.6E-05 NA NA 6,6E-05 NA, NA NA NA 0.0E+00
Nendioxin-Like 24800 NA NA 2.4E-05 NA NA NA NA 0,9E+C0
Tatat PCB NA NA NA Q.0E+0Q || Qcular, Finger, and Toe Nails 2,7E+00 NA NA 2,7E+00
Arsenic 1.7E-05 A NA 1.7E-05 Skin, Vascuar T.4E-01 NA NA 14E-&1
Wercury NA NA NA 0,0E+0C Developmental Neurological 4,101 NA NA 4,1E-01
Total for Adullii  1.2E-04 NA 0.0E+00 1.2E-04 NA NA NA 3.3E+00
Biue Crab Gowanus Canal Benzo{a)pyrene (12-16)* 3.9E-06 NA N& 3.9E-06 NA NA NA NA CE+00
Adolescent Benzo(z)pyrene (16-18)" B.6E-07 NA N& 8.5E-07 NA NA NA NA {JE+00
Dibenz{a,hjanthracene (12-36)*[ 1.3E-08 NA N& 1.3E-06 NA NA NA NA OE+00
Dibenz{a hjanthracene {16-18)*; 2.2E-07 NA NA 2207 NA NA NA NA SE+Q0
Dioxin-Like PCB TEQ 1.BE-05 NA NA 1.8E-05 NA NA NA NA OE+30
Nondiexin-Like B,6E-05 NA NA S.5E-06 NA NA NA NA OE+00
Total PCB NA NA NA 0.0E+00 | Ocular, Finger, and Toe Nails 225400 NA NA 2,2E+00
Arsenic 4.4E-06 NA A 4.4E-08 Skin, Vascutar 1.1E-C% NA NA 11E-01
Mereury NA NA NA 0,0E+00 Developmental Neurclogleal 3,3E01 NA NA AIEO
Total for Adalescentl] 3.5E-05 NA 0,0£+00 3.5E-08 MA NA NA 2 BE+Q0
Biue Crab Gowanus Canal Benzola)pyrene (3-2)* 1.3E-05 NA NA 1.3E-05 NA NA NA NA OE+Q0
Chiid Benzofa)pyrene (2-6)" 7.9E-08 NA NA 7.9E-08 NA NA NA A
Dibenz{a hjanthracene (0-2)* 4.4E-08 NA NA 4.4E-05 NA NA NA NA
Dibenz{a,anthracene (26)* | 2.6E-08 NA NA 2BE-0G NA NA NA NA
indeno(1,2,3-cd)pyrens (0-2)* 1.1E-08 NA NA 1.1E-08 MNA NA NA MA
Indeno(?,2,3-cd)pyrene (26)* | 6,BE-07 NA A B.6E-07 NA NA NA NA
Dioxin-Like PCB TEQ 3.6E-05 NA NA 3.6E.05 N& NA NA NA
Nondioxin-Like 1.3E-05 NA NA 1.3E-05 NA NA NA NA
Total PCB MA NA NA 0.0E+00 | Ceutar, Finger, and Toa Nails 4.4E+00 NA NA 4,4E+00
Arsenic 9.0E-08 NA NA 9,0E-06 Skin, Vascular 2.3E-M NA NA 2.3ED1
Copper A A ha 0,0E+00 Gastrointeslinal 1.4E-04 - NA NA 1.4E-01
Mercury NA NA N& C.0E+30 Developmental Neurelogical 6.6E-01 NA NA GGE-O1
Tola! for Chilc l B.8E-05 NA 0.0E+G0 8.8E-08 5.6E+00 NA 0.0E+00 5.5E+00
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Scenario Timeframe:  Cument/Future

Receptar Population; Recreational

Receptor Age: Adull, Adolescent, and Child

TABLE 10.Crab Consumplion. Summary.RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
Gowanus Canal Remedial lnvesligation, Bracklyn, New York

Medium Exposure Exposure Chemical Carcinogenic Risk Nen-Carcinogenic Hazard Quolient
Medium Point of Potenlial
Concem Ingestion | Inhalationj Dermal Exposure Primary ingestion Inhafation Dermat Exposure
Roules Total Target Organ{s} Roules Total

Biue Crab Gowanus Canal Benzof{ajpyrene 3.3E-05 NA NA 33800
Aduil, Adolescent, Bibenz{ahjarhracena 1.1E05 NA NA 1.4E-05
and Child Indera{1,2,3-cd)pyrene 1.8E-08 NA NA 1.8E-06
Dioxin-Like PCB TEQ 1.2E-04 NA NA 1.2E-04
Nondioxin-Like 44E-05 NA NA 4.4E-05
TotalPCB 0.0E+00 NA NA CG.0E+CD
Arsenic 3.0E-05 NA NA 3.0E-05
Copper 0.0E+00 NA NA Q.0E+C0
Mercury 0.0E+00 NA NA 0.0E+C0

Total for Adult, Adolsscent, and Child|| 2.42-04 NA NA 2.4E-04 __ Total Hazard Index from Blue Crab [Aduslt) 3E+00

Total Risk from Blue Crab Across afl Age Groups) 2.4E.D4 Total Hazard Index from Blue Crab (Adelescent) 3E+00

Total Hazard Index fram Blue Crab {Chitd) SE+00

Total Risk from Blue Crab Acrass All Age Quucum__ 2E-04 Total Hazard Index from Blue Crab (Adult) 2E+00

NA = Not applicable Total Hazard Index from Blue Crab (Adelescent) 3E+00

Receplor total and target organ lotal include the sum of exposed and near shore sediment and the maximum of dry evenl and wel event surface waler. Total Hazard Index from Blue Crab no_._m_&__ SE+00
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Environmental
Protection

Carter H. Strickiand, .Jr.
Commissioner

Angela Licata
Deputy Commissioner
angelal@dep.nyc.gov

59-17 Junction Boulevard
Flushing, NY 11373

T: (718) 595-4308

F: (718) 595-4479

November 22, 2011

Marc S. Greenberg, Ph.D.

Environmental Toxicologist

U.S. EPA - Environmental Response Team
OSWER/OSRTITIFSD/ERT

Re: Gowanus Canal Superfund Site: Estimation of PAH
Concentrations on Solids from CSO Water Column Data

Dear Dr. Greenberg:

This memorandum summarizes some of the technical issues associated with
the data collected and the analyses discussed by EPA at the CSTAG
mecting, as they relate to contaminant loads associated with New York City
(City) Combined Sewer QOutfalls (CSOs). The City is hopeful that this
analysis will be helpful to the CSTAG panel in their review process. The
City’s assessment of EPA’s analysis is summarized in the foiiovﬁng
sections. The City would also like to restate its concerns regarding data gaps
in the Draft RI Report and the current Conceptual Site Model (“CSM”) for
the Gowanus Canal, as presenfed in the RI. These concerns were
previously presentcd by the City to EPA. These concerns are also

summarized in the following sections,

The City has used the data presented in the RI Report for sediments
collected in CSOs to conduct an independent evaluation of the potential
impact of CSOs on the canal, and to develop a Conceptual Site Model
(CSM) for the canal. These results were presented to CSTAG and
demonstrate that PAH concentrations in CSO sediments, as presented in the
RI Report, are equivalent (o background concentrations, and are less than
human health risk-based values. The EPA has discussed an alternative

analysis in which they characterized PAH loads in CSOs as significantly



greater than the City’s analysis. The City has not secn the FPA analysis, as
it was not presented in the RI Report. Tt appears that USEPA is using the
whole water data presented in the RI to estimate particulate matter

concentrations for PAHs for risk assessment purposes.

This memo presents an analysis of the problems associated with cstimating the PAH
concentrations in CSO solids using the whole water data presented in the RI. There are several
concerns with the methodology used in sampling whole water data and in the laboratory results
rcported for these data. These include: high and variable detection limits were reported for
chemical and TSS data; poor agreement was obscrved for field duplicates; assumptions made
regarding PAH partitioning in estimating particulate concentrations may not be valid: and discrete
surface water samples used for CSOs are not representative of CSOs, These uncertainities in the
data can result in cstimated particulate concenirations that may be more than an order of
magnitude greater than actual values. These results have significant implications for load
caiculations, risk assessment, and remedial action decisions for the Site. Given the concerns with
EPA’s wholc water sample data collection methodology, analysis, and the approach used to derive
PAH concentration on the solids, the City believes that EPA’s usage of these derived
concenirations is problematic. In general, EPA’s calculation methods are overly conscrvative for
PAH compounds and the data arc very poor for estimating concentrations of the more parlicle
reactive PAH compounds. Whilc the whole water data collected by EPA could be used to develop
a preliminary asscssment of the risk due to CSO water, it should not be used to derive conclusions
on particulate matter. Further, using data presented in the RI for background samples and CSO
whole water samples, the City has determined that, using EPA’s methodology, the estimated
B(a)P concentration on particulates for CSO samples with B(a)P detections are within or below
the range of reference area results. This analysis would indicate that CSO and background area
solids have essentially the same B(a)P levels. These analyses ave discussed in more detail in the

following sections.



1. Concerns with Data Collected by EPA for Remedial Investigation (RY) and its

Use to Derive Remedial Pccisions:

As reported in the RI Report, EPA collected sediment and surface water samples from the 1)
reference site (Gowanus Bay and Upper NY Bay), 2) CSOs, and 3) Gowanus Canal. Ten locations
in Gowanus Bay were selected by EPA to characterize the reference site. At the reference
locations surface water samples were collected during dry weather and one wet weather event.
Water samples were collected from ten CSOs during a single dry weather event and three wet
weather events in an attempt to characterize CSO water and solids that may enter the Canal during
CSO discharge cvents, Note that not all ten CSOs were sampled during all three wet weather

events; however, each of the ten sampled CSOgs has at east one wet weather sample.

Sediment samples were collected from the 10 locations representing the relerence or background
locations. In order to characterize the scdiment from the CSOs, EPA sampled seven CSO locations
from within sewer pipes and interceptors. An attempt was made to sample 10 CSO locations, but

sediment was not found at 3 of the proposed locations.

Twenty-five locations were sampled for sediment and surface watcr samples from the canal in
order to characterize the canal itself, Sediment and surface water samples were analyzed for TAL

metals and TCL organics.

‘The City has used the data collected by EPA in the RI Report to conduct an indépcndcnt
cvaluation of the CSOs and develop an inifial framework for a conecptual sitc model for the
Canal. Howcver, there are many concerns regarding the data collected by EPA. Concerns are as

follows:

a) Whole Water Data Sampling Method for CSOs: To characterize the general level of
contamination in the discharge water from a CSO, composite sampling is required. The EPA
coliccted almost exclusively discrete (grab) water samples. A grab samplc represents the
instantaneous conditions at the time of collection and does not represent or integrate the
contaminant concentration variations over the period of discharge during a rainfall event. A single
12-hour composite sample was collected from only one CSO (RH-034) during one wet weather
event. The remaining whole water samples are highly variable and don’t characterize average CSO
discharges.



b) Total Suspended Solids (TSS) Results from the CSOs and Background: The total
suspended solids results from the surface water data for background and CSOs are shown in
Table 1a and 1b respectively. For the background site, the average dry weather TSS value is
78 mg/L with a median of 86 mg/l. For wet weather sampling similar values are reported,
However, reports in the literature (NYCDEP 2010, Litten 2003, Garvey 1990) conducted in
the NY Harbor report the TSS in the harbor to be in the range of 3-20 mg/L. This
discrepancy between the EPA’s results and those of prior observers raise a major concern for
the EPA data set. High TSS values reported by EPA’s laboratory could be due to an crror in
measurement. Measurement of TSS in salt water requires special care in the selection of an
appropriate filter pad and proper rinsing of the filter pad. If this is not done correctly,
dissolved salts from the salt watcr sample will remain on the filter pad resulting in a false
high TSS reported result.

Table 1a. Total Suspended Solids Results for Background

TSS (mg/L) | TSS (mg/L
Sa;gp’e Dl(wg ) Wet \;SVegchar
Woeather Event 1
326 45 63
327 90 97
328 94 77
329 90 83
330 104 62
331 106 94
332 82 80
333 60 79
334 42 91
335 64 63
Average 78 79
Median 86 80

Related to this concern, the Cily notes that for the CSO results, the average of the reported
TSS values is very similar for both dry (149 mg/L) and wet (136 mg/L) weather samples (see
Table 1b). Since storm water is cxpected to contain less suspended matter than municipal
wastewater, it is expected that the TSS levels in a CSO flow during a wet weather event
should be lower than dry weather event. Despite the closc agreement of the average TSS
levels for dry and wct events, the individual TSS values for the thrce wet weather events
ranged from 19 mg/ to 989 mg/l.. Notable in the wet weather TSS levels were two
apparently exireme values obtained in wet weather event 2, 377 and 989 mg/L. However,
cvaluation of the rainfall intensity showed that wet weather cvent 2 had the lowest rainfali
intensity of all the rainfall events. If these two values are excluded from the mean wet
weather TSS calculation, the average TSS values reduces to 70 mg/L, which is more
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consistent with the City’s measured TSS levels (65-70 mg/L.") for CSOs during wet weather
events. However, the wide variation in the results and the sensitivity of the mean value to
just two values is considered symptomatic of poor TSS data in general. The City believes
that the discrete sampling method employed by EPA fails to characterize the TSS levels in
the CSO discharge during a wet weather event.

Table 1b. Total Suspended Solids Result for CSOs

T3S TSS TSS
1TSS (mg/L}) {mg/L) {mg/l)
CSO |(mg/L)Dry | Wet Wet Wet
Weather | Weather | Weather | Weather
Event1 | Event2 | Event3
OH-005 171 46 19
OH-008 78 132
OH-007 61 40
RH-031 161 377 56
RH-033 71 24 66
RH-034 123 38 70
RH-035 220 989 126
RH-636 100 45 18
RH-037 38 102 91
RH-038 467 186 35
Average 149 137
Median 112 61
c) CSO Water Sampling Analysis: For the CSO water data, SVOC analysis was

conducted on a whole water basis, providing no information on dissolved and suspended
maiter concentrations, an important consideration in estimating impacts from the CSOs. This
is an important analysis because chemicals partition between the dissolved and particulate
phases depending on their solubilities, and this can have a significant impact on chemical
concenirations in the particulate matter. In contrast to SVOCs, metals were analyzed for
dissolved and particulate phases in an attempt to get this type of information but the results
are problematic and do not provide precise estimates of suspended matter-borne
contaminants. Additional concerns with the resuits of this analysis include:

a Variable detection limits: ¥rom the results provided by EPA, it is apparcent that
EPA’s laboratory did not achieve consistent reporting limits (RL) in their analysis of
contaminants in whole water. For the CSO results, reporting limits of both 1 ug/l. and 6.1

! TSS values in sanitary sewage average about 115 mg/L {(NYCDEP, 2002) and in
stormwater average about 60 mg/L (Hazen and Sawyer, P.C., 1893). Analyses
conducted for the Gowanus Canal WBWS Facility Plan Report, August 2008
indicate that C50s are roughly 90% stormwater and 10% sanitary sewage, and a
fypical TSS concentration for CSO is about 65-70 mg/L.
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ug/L were reported. The value of 1 ug/LL. was reported for the majority of the results from wet
weather event 1. The issue with this RL is that most of the detected valucs of the subsequent
wet weather samples from the CSOs are less than 0.5 ug/L, i.e. less than half the reporting
Hmit for the first cvent. The high detection limit of 1 ug/l. thus renders the wet weather
event 1 results unsuitable for further evaluation and substantively reduces the data set.

b) Concerns with field duplicates (for both surface water and sediment
sampling): Field duplicates were collected by EPA for surface water and sediment samples,
For surface water, field duplicates were analyzed for two CSOs, RH-033 (wet weather event
1) and OH-007 (wet weather event 3). A single field duplicate for CSO sediments was
collected for sample RH-035. Results of the ficld dupiicates for some contaminants for RH-
033 (wet weather event 1) are shown in Tablc 2a. For this sample, multiple detection Hmits
were used by EPA’s lab to characterize the field duplicates, limiting the usability of the data.
In Table 2b, the results for a CSO scdiment field duplicate are shown. In this instance, the
results show very poor precision with detected levels in one sample more than 2 times higher
than the detected values or the detection limits in the second sample,

Table 2a. Field Duplicate Resuits for Surface Water

RH-033 - Wet Weather Event 1
Analyte Result | Qualifi | RSSWE | quaps | NOt
Uplicate 25
ug/L) er ug/L) er
Acenaphthylene 11U 011U A
Benzo(a)pyrene 11U 0.11U A
Nagphthalene 11U 10 B
Benzo(k)fiuoranthene 1jU 0.086 | J A
Chrysene 11U 0.13 A

Notes:
A: Disparate detection limits reduce data usability.
B: Resudt value is 10 imes lower than the corresponding dugplicate resuit.



Table 2b. Field Duplicate Resuits for CSO Sediment Samples

CSO - RH-035
Analyte Resutt -
Result | Qualifier Duplicate Qualifier
Lead (mg/kg) 38 3320
Benzo{a}anthracene {(ug/kg) 270 120 U
Benzo(a)pyrene (ug/kg) 490 140
Benzo(b)fluoranthene {ug/kg) 440 130
Benzo(g,h,i)perylene (ug/kg) 340 92 J
Benzo(k)fluoranthene (ug/kg) 400 J 120 U
Chrysene (ug/kg) 260 120 U
Dibenz(a,h)anthracene (ug/kg) | 280 120 ud
Fluoranthene {ug/kg) 600 120 U
indeno(1,2,3-c,d)pyrene
- (ug/kg) 460 170
Phenanthrene (ug/kg) 370 120 U
Pyrene {(ug/kg) 560 120 U
Note that resuit value is mere than two times greater than the corresponding duplicate value/ detection limit. This is the
only duplicate pair for CSO sediments.
c) Results for Metals: For metals, the surface water data was analyzed for dissolved and
whole water. For some metals the whole water results were lower than the dissolved
results, a physically impossible resuit that reveals the poor precision of the data and the
sampling approach. Table 3 shows results for some metals where this is observed.
Table 3. Inconsistency and Poor Characterization of Metals for
Dissolved and Particulate Phase Resuits
Vet Dissolved
CSO WZ?th Metal EUOt?LE) Qualifier | Phase Qualifier Notes
Event > (ug/t)
RH-036 3 Barium 11.2 1J 20 J A
RH-037 1 Copper 51 217 J A
RH-033 1 Cadmium| 2.7 U 10 U B
RH-031 2 Cadmium| 04 |J 1.0 U B
RH-033 3 Zinc 40 52 J A
Notes!:
A: Dissolved concenization is higher than the tofal concentration so suspended matter concentration is
undefined.

8: Non-detected dissclved concentration value is higher than the reported total concentration vaiue.



In conclusion, the City believes that the data uscd by EPA to characterize the CSQOs is
inadcquate and should be used with caution in assessing the impact of CSOs on the Canal or

for making remedial decisions,

2. Estimation of Contaminant Concentration on Particulate Phase using Whole Water

Pata:

At the November 3, 2011 CSTAG meeting, EPA Region 2 indicated that it is using whole
watcr data to estimate parliculate concentrations for PAHs. The City has yet to be provided
with this analysis, and has several questions and concerns regarding the underlying
methodology and its conclusions. Based on the description provided by EPA at the
November 3 meeting, it scoms that EPA's methodology may make conscrvative assumptions
that all the reported PAH concentrations are present on the particulate matter, and that the
dissolved phasc concentration is zero. Based on the data quality issues discussed above, the
City has concerns regarding this approach. For purposes of this discussion, the City is using
B{a)¥ for illustrative purposes, given its importance in the risk analysis and its hydrophobic

nature.

Table 4 lists the B(a)P and 'I'SS concentrations in water obtained from the sampled CSOs. Of
the 21 samples (including ficld duplicates) that were collected by EPA, fifteen had non-detect
values for B(a)P concentrations reported by the laboratory, Additionally two different RLs (1
ug/L and 0.1 ug/l.) were reported by EPA’s laboratory for B{a)P in Bvents 1 and 3. Use of %
RL as an estimate of the sample concentration when compiling statistics on mean or median
concentration is a common practice. Use of Y2 RL for the majority of the data set for B(a)P
estimates would be problematic. The non-detect valucs with an RL of 1 ug/L (30 percent of
these samples) should not be included in the evaluation because five of the six detected results
are well below half the RL. Thus the R for these samples is sufficiently high so as to lic
outside the range of the detections. These data are effectively useless in trying to estimate
B(a)P concentrations since they provide only a crude upper bound to the actual sample

concentration. Loss of these sample results substantively reduces the amount of data that is
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available for CSO characterization. In total, of 21 measurements of B(a)P, 6 were nondetect at

a RL of 1 ug/L, 9 were nondetect at a RL of 0.1 ug/l. and six were detections in the range of

0.15 ug/L to 0.59 ug/L. These values arc not particularly different from water column

concenirations reported in the Gowanus Bay reference area (0.17 ug/L to 1.4 ug/L). Tablc 4

also demonstrates that the B(a)P concentrations calculated using EPA’s assumed method

results in very low concentrations when actual detected values are used. For example in event

#2 the 2 detected values result in B(a)P concentrations of 150 ug/kg and 425 ug/kg. In

contrast, when assigning a value of 0.5 ug/L as 4RI, for the ND samples in cvent #1, the

B(a)P concentrations are much greater, as high as 20,800 ug/kg.

Table 4. Benzo(a)pyrene and 1SS Concentration in Sampled CSO Data

Estimated if(a)P S:}hd.s
Concentration
Wet B(A)P TSS Bla)? assuming
Weather | CSO Qualilier Coalifier Conecentration L
(ug/L) {mg/L) - Equilibrinm
Event on Solids Partitioning{ug/kg}
(ug/kg) (1) £
2)
Event § QOH-005 1 1; 46 10,500 10,800

ey

13,000

Event1 |RH-034 1 U 38 13,200
Bvent 1 [RE-036 I U 45 11,108 11,000
Lvent1 | RH-037 ] U 102 4,960 4,900
Eveni 1 | RI-038 0.1 U 186 270 270
Event 2 RHEH-031 {.10 } 377 425 425
Hvent 2 RH-034 (.1 191 70 TG0 T04
Hvent2 | RH-035 .15 ] 989 150 150
Event3 | 0il-005 0.28 19 15,000 14,000
Event3 | OH-006 i U 132 3,800 3,800

Event 3 | RIN1-031 0.59 56 10,500 10,400
Event3 | RH-033 .1 U 66 768 750

Event3 |RH-034 3.1 U 938 520

ivent3 | RH-035 0.6 126 1,360 1,308
Event3 | RIT-036 0.1 3 18 2,800 2,700
Event 3 RI1-037 0.29 91 3,204} 3,200
Event 3 RII1-0G38 0.1 i 35 1,438 1,400




{1) Assumes EPA’s method for estimating values consists of dividing the whole water
concentration by the TSS value, NI values were assumcd to be substituted as [/2RE.

(2) Note: For the equilibrium partitioning methodology, equilibrium partitioning coefficients
for individual PAHs were derived using Koe values from the Agency for ‘Loxic Subslances
and Disease Regisiry (A'I'SI3R} and the maximnm organic carbon concentration on the
C80s. B{a)P concentrations on selids for nondetect samples were cstimated using % the

detection limit value and are considered highly uncertain.

An additional concemn arises from B(a)P solubility. B(a)P has a low solubility in water and is
highly particle reactive (high K). As a result, samples with the highest TSS are expected to have
among the highest B(a)P concentrations since so little of the B()P is dissolved. However, EPA’s
whole water data do not support this. From the table it can be seen that the sample with the highest
TSS of 989 mg/L has the lowest detected B(a)P concentrations (0.15 ug/L) while the highost
detected B(a)P concentration (0.56 ug/L) is associated with a TSS concentration that is 18 times
lower (56 mg/L). Figure la shows a plot of B(a)P whole water values vs, corresponding TSS
results and Figure 1b shows the estimated B(a)P concentrations on particulates derived from
wholc water result and TSS. From the plots it can be seen that the B(a)P concentrations vary

mversely with TSS, i.e., B{a)P concentrations decrease as the TSS values increase.

Figure 1a. Whole Watcr Benzo(a)Pyrene Concentration vs. TSS for Detected Results
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Figure 1b. Estimated Benzo(a)Pyrene Concentration on Particulates vs. TSS for Detected

Results
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These results indicate that B(a)P concentrations in CSO water correlate inversely with the
solids content, While some of the variability may be due to the fact that separate samples was
collected for PAH and TSS, this variability is not sufficient to yield the observed trend. Rather
this trend indicates that when CSOs deliver large quantities of suspended matter (7.e., high TSS
concentrations), the B(a)P concentrations on those solids will be quite fow. Given this
relationship, a volume weighted average concentration for B(a)P will be substantially lower
than the simple arithimetic mean of the samples. As a minimum, these results indicate that

B(a)P concentration in CSO discharges arc not well understood.

TSS and B{a)P whole water concentrations were used to calculate the B(a)P conceniration on
the solids to replicate EPA’s verbally described method. This approach assumes that the
dissolved phase concentration is zero and all B{a)P mass is particle bound. A second approach
was conductled to account for dissolved phase using equilibrium partitioning. The particulate
concentrations from both approaches are not significantly different, indicating that for B(a)P,
EPA’s approach produces reasonable upper bound concenirations, given the assumption of
equilibrium in the samples. However, this may not be the case, given the short residence time
of CSO water within the sewer lines during rainfall driven discharge. Additionally, both of

these approaches ignore the potential impacts of oil phases that may be present in CSO
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discharges on the B(a)P distribution, a concern that cannot be addressed without sampling of
dissolved, suspended and oil (if present) phases. Thus the B(a)P results are still subject to
much uncertainty. While the B(a)P results suggest that much of this compound may be
particle-bound, this is not be the case for low molecular weight PAHs with high solubility, as
discussed below. The average B(a)P concentrations on the solids calculated using EPA’s
methodology and conservative assumptions for detected results range from 150 ug/kg to
14,700 ug/kg with a median concentration of 2200 ug/kg. Using similar methodology, the
concentration on particulates was estimated for background. During dry and wet weather
events the estimated B(a)P concentrations for the detected results range from 2760 mg/kg to
18,000 mg/kg with a median concentration of 3,800 mg/kg. Estimated B{a)P concentration on
particulates for CSO samples with B(a)P detections (150 to 15,000 mg/kg) are within or below
the range of reference area resuits (2,700 to 18,000 mg/kg). This analysis would indicate that

CSO and background arca solids have essentiélly the same B(a)P levels.

In conclusion, the City does not agree with EPA’s assertions that the CSO data are suflicient to
accurately estimate the loads of B(a)P fo the Gowanus Canal and that B(a)P levels on CSO
solids will of themselves represent concentrations substantively above baseline, The City asserts

that the EPA methods will likely overestimate the CS8O loads.

Estimating the Total PAH Concentration on Particulates:

‘The above caleulations showed that both EPA’s and the City’s methods estimate similar B(a)P
concentrations for suspended solids in CSO discharges assuming equilibrium. However, this is
not the case for lighter PAHs or Total PAH concenirations. Estimating the Total PAH particulate
concentrations by assuming no dissolved phase will result in much higher estimates of solids
concentration. This is because the whole water data for CSOs shows g high fraction of low
molecular weight (LMW) PAHs especially naphthalene, which are much more soluble and less
particie reactive. Table 5 lists the Naphthalene, LMW PAII and Total PAH concentrations for
CS0s,
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Notes:

Table 5. Whole Water Concentration for Naphthalene, LMW PAH and

Total PAH

Percentage of
Naphthalene

Pcreentage of

in LMW LMW PAIL
. e Maphlhalene LMW PAH [Total PAH in Totat
Fvent CsC PAILL )
(ug/L} {ug/Ly {ugf/L} PAlLs
{Naphthalen
(LMW PAH/
o LMW Total PAH
PAH) otal PAH)
vend | 11-005 NI

0.6

HEG

e | (34 0.6 3.7 15%
ent 1 H-036 NI ND ND
ot 1 H-037 28 3.2 93% 312 100%
cent § t1-038 22 265 83% 28.1 5%
vent 2 H-031 3.3 3.2 63% 6.8 7%
vent 2 H-034 1.4 1.9 75% 2.3 80%
pent 2 1-035 i.7 2.7 62% 3.6 77%
vent 3 H-305 0.12 0.4 29% 2.6 16%
H-006 ND

i

270

3.4

61%

55%

cnt 3 H-031 5.5 10.1

ent 3 H-033 0.56 1.5 37% 2.2 69%
venl 3 1-034 (.098 0.6 15% 1.7 38%
vent 3 H-035 0.57 0.9 6% 2.5 3%
vent 3 H-036 ND ND 07 0%
vent 3 16537 N1 1.5 4.7 32%
vent 3 038 4.7 6.2 76% 7.5 82%

1) Total PALL concentration was caleulated using delected resulls of 16 PALLS, viv, scenaphibene, acenaphthylene, anthracenc,
benzo{a)anthracene, benzof{a)pyrene, benzo(b)fluoranthene, benzo(g b, iperylene,
benzo{k)fluoranthene, chirysene, dibenz{a hjanthracene, fluoranihene, fluorene, indeno{1,2,3~
¢,d}pyrene, naphihalene, phenanthrene, and Pyrene,

23 ND: Non Detect,

3) Samples highlighted in blue are fiefd duplicale pairs, Field duplicates for RIE-033 shows particularly poor agreement, differing

by more than an order of magnifude.

From the table it can be seen that the LMW PAlls represent a significant portion of the Total

PAH concentration for majority of the samples, especially when the TPAH conceniration is

greater than Sug/L. Across all samples, LMW PAH averages about 56 percent of Total PAH.

Given the high solubility of this fraction, the dissolved phase must be considered in developing
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an accurate estimate of the concentration of contaminants on solids. This can be approximated
using equilibrium partitioning, which describes steady state conditions but may not fully
characterize the short-term non-cquilibrium conditions that may oceur during a slorm event, as
noted above. Table 6 lists the cstimated particulate concentrations for the entire set of CSO
samples using (wo approaches, one where the dissolved phase is assumed to be zero and

another using equilibrium partitioning.

Fable 6. PAH Concentration on Particulates

Solids Conceniration assuming
Equilibrium Partitioning

Solids Concentration
assuming no Dissolved Phase

TSS LMW PAH TPAH LMW PAH
Event S0 TPALE (m/ky
ven mgl) | (mglkg) (mefkg) (mg/kg) (mifke)
Event 1 CH-045 46 ™D

BEvent | RH-034 38 14 08 ] 59
Event 1 RE-036 43 ND

Event 1 RH-037 102 306 306 12 12
Fvent | REL-038 186 143 151 14 22
Event 2 RH-031 377 i4 18 7
Event 2 RH-034 70 27 33 8
Event 2 RH-035 989 3 4 2
Lvent 3 O1-305 19 22 135 i &6
Event 3 OH-006 132 Ni» 12 ND il

Event 3 RH-031 36 9% 180 8 67
Lvent 3 RH-033 64 23 33 3 9
Event 3 RH-034 54 12 31 L 16
Lvent 3 RH-035 126 7 20 1 11
Evenl 3 ’I11-036 18 ND 38 ND 13
Event 3 RH-037 0 17 52 2 34
Hvent 3 RB-(38 35 177 215 3 27
Average 89 112 4 24

Nete: For the equilibriom partitioning methodology, equilibrium partifioning coefficients for individual PAlls were derived
using Koc valucs from the Agency for Toxic Substances and Disease Registry (ATSDR) and the maximum organic carbon

conceniralion on the CS0s
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From thoe tablc it can be seen that the Total and LMW PAH particle concenirations estimated
by the EPA method are consistently higher than the more realistic equilibrium-based estimates.
On average, the EPA method overestimates the LMW PAH particle concentrations by 16 fold
and the Total PAI concentration by more than 5 fold. From this analysis, it is clear that the
EPA estimate basis is very uncertain and fikely to be overly conservative. Relative to
equilibrium-based estimates, EPA’s methodology would significantly overestimate any risks

presented by these compounds

Summary of PAF{ Analysis:

Given the issues with EPA’s whole water sample data collection methodology, analysis, and
approach to derive PAH concentration on the solids, the Cily believes that EPA’s usage of
these derived concentrations is problematic. In general, EPA’s calculation methods are overly
conservative for lighter PAH compounds whereas the data themselves are very poor for
estimating concentrations of the more particle reactive PAH compounds. While the whole
water data collected by EPA could be used to develop a preliminary assessment of the risk due

to CSO water, it should not be used to derive conclusions on particulate matter.

Estimated B(a)P concentration on particulates for CSO samples with B(a)P’ detections are
within or below the range of reference arca results This analysis would indicate that CSO and

background area solids have essentially the same B(a)P levels.

In conclusion, the City docs not agree with IPA’s assertions that the CSO data are sufficient (o
accurately estimate the loads of B(a)P to the Gowanus Canal and that B(a)P fevels on CSO
solids will of themselves represent concentrations substantively above baseline. The City

asscrts that the EPA methods will likely overestimate the CSO loads.

Conceptual Sitc Model Discussion

The City would like to restate concerns which were previously presented to EPA rcgarding
data gaps in the Draft RI and with the CSM for the Gowanus Canal, as it is presented in the R,
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As stated in the City’s May 25, 2011 letter report to EPA, the CSM (and attendant underlying
data) need to be expanded and refined in the following areas:

o More Specific Characterization of Key Upland Sites and
Groundwater-Surface Water Interaction: The Draft RI contains a limited discussion of the
potential contamination present on the upland sites, and whether soil or groundwater
contamination at these sites could be current or futurc sources of contamination to the Canal,
The City is particularly concerned about the progress of the on- and off-site investigations at
the former Fulton and Metropolitan manufactured gas plants (MGPs), as a full characterization
of the location, magnitude, and extent of all coal tar emanating from these sites is an essential
component of the investigation of the Canal. The same type of investigation is also merited at
other key upland sitecs. The lack of information on these upland sites is compounded by the
Draft RP’s incomplcte assessment of the groundwater-surface water interaction, as it does not
identify specific locations of contaminant seeps or significant tidal interactions, Unless and
until significant sources of upland contamination are identified (including all coal tar
contamination), and the contaminant fate and transport dynamics are fully understood, there
remains a high possibility that such contamination will continue and interfere with the ultimate
remedy for the Canal. | '

® Further Assessment of Non-CSO Point Sources: The Draft RI
contains only a limited analysis of the confaminant contribution during wet wcather from the
over 200 unpermitted discharge pipes located within the Canal, most of which drain from
industrial properties. Additionally, the Draft RI does not adeqguately analyze
contaminant/sediment loads associated with overland stormwater flow.  Without any
characterization or quantification of the contamination from these uncontrolled ongoing
sources, it is unclear how contaminant loads from these sources will be addressed in the FS.

° Lack of Mechanistic Model of Contaminant Fate and Transport:
Mechanistic models capable of quantifying the fatc and fransport of contamination from a
variety of sources and in a variety of environmental media are cssential for quantifying the
contaminant loads associated with ongoing sources and evaluating phenomena unique to
sediment sites such as the re-suspension and fransport of surface sediments due to tidal or
anthropogenic influences, For instance, it is essential to understand the movement of
sediments from Gowanus Bay and the Upper New York Harbor into the Gowanus Canal
before a remedial action can be appropriately selected and designed. Yet, the Draft RI does
not rely upon, or even contain a plan to develop, a mechanistic model to assist in selecting and
designing remedial strategies for the Gowanus Canal, for performing sensitivity analyses to
refine remedial efforts, or for evaluating the potential for recontamination after the remedy is
complete. Indeed, the Draft RI does not contain enough information fo develop a mechanistic
model at this time. Development of such a model is especially essential for Gowanus, as the
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hydrodynamics analyzed in the Dralt RI will be modified when the City re-activates the
flushing tunnel to improve current water quality. Considering the complexity, overall cost and
importance of the remedial action on Gowanus Canal, we recommend that the FS process not
be completed without first developing a mechanistic model.

Sincerely,

Angela Licata

ce: Christos Tsiamis, USEPA
Brian Carr, USEPA

Daniel Greene, NYCDEP
Eileen Mahoney, NYCDEP
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