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Executive Summary 

More than one hundred years of industrial development and urban pollution has severely 
dcgmded tile ecosystem of the Gowanus Bay and Canal. Urban development and 
commercial uses of the Bay, Canal, and surrounding uplands also restrict potemial 
restoration measures. The New York District has completed si te investigations and 
preliminary testing of the sediment and related biological habitats. This testing suggests 
that the Day and Canal currently support u degraded conununity of species that are 
tolerant to high lcvels of pollution, and widely fluctuating levels of dissolved oxygen, 
salinity, and temperature. Furthennore, the sampling suggests that the sediments arc 
polluted to a degree that limits species abundance and diversity throughout the Canal. 
Investigations conducted to-date indicate that the contaminated sediments in the Canal 
are likely aflecting the health of all Hudson-Raritan Estuary (I'IRE) ecological 
communities that feed into the study area. 

The restoration of the benthic habitat wi ll first and foremost require a significant 
reduction or isolntion of pollutant-loaded sediments from interacting with the overall 
ecOSyStL"I1l. Other restoration measures. such as habitat creation, will be considered in 
cunccrt with a pollutant isolating primary alterntltive. The infonnation g:lIhcrcd for this 
feasibility study to-date indicates that the restoration measures that have the most 
likelihood of success include: 

• Wetland creation; 
• Upland planting of appropriate riparian species; and 
• Dredging and capping of contaminated sediments. 

AI this point ill the study, the New York District recommcnds the furthcr refinement of 
altcrnativcs that incorporate the dredging of benthic sediments with the simultaneous 
capping of the remaining contaminated sediments. Additional work will also be 
undertaken to detcnnine the feasibility of wetland creation in the cannl. The required 
depth of sediment removal will be detcnnined by hydrodynamic modeling of the flushing 
rcgime that will provide optimwn ecosystem restoration bencfits. Other important factors 
to be considered will include geotechnical issues, navigation of existing commercial 
traffic, and durability/sustainability of thc projcct. 

Future feasibility slUdy investigations will locus mainly on establishing the link between 
sedimcnt contamination and the health of the HRE's biotic community. Additional 
sediment sampling and analysis is required [or the upper 2.5 feet of sediment. Thc types 
of biologic analyses that will be required will largely be detennined by the type or habitat 
evaluation method selected. It is expected that the habitat evaluation method will focus 
on the potential ecosystem risk posed by contaminated sediments in the Bay and CanaJ to 
the HRE's biotic community. 
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1 Introduction 

1.1 Purpose of Report 
This report provides documentation supporting the Gowanus Bay and Canal Ecosystem 
Restoration Fcasibil ity Study P-7 Formulation Brieflng. As stated in the Planning 
Guidance Notcbook (ER 1105-2-100, 22 April 2000), the purpose of the feasibility study 
is to identify, evaluate and recommend to d~ision makers an appropriate, coordinated, 
implementable solution to the identified water resuurces problems and opportunities. The 
resulting report should be a complete decision document, referred to as a feasibility 
report. The feasibility report shall provide a sound and documented ba.'lis for decision 
makers at all levels to judge the recommended solutions. 

The P-7 Formulation Briefing is an intemal Division-District Milestone identified in 
CENAD Policy Guidance dated 28 March 1996. The P-7 Formulation Briding is 
conducted early in the feasibility phase of the analysis as a means of managing and 
directing the eourse of the study. The intention uf the P-7 rommiation Briefing 
milestone is to present the culmination of all investigations and study activities conducted 
to date, so that future investigations and study activi ties can best meet the study 
objectives and focus on promising alternative plans in greater detail. 

This P-7 Report represents the current state of knuwkdge concerning ecosystem 
restoration in the Gowanus Bay and Canal. Much information h:ls been coHee.ted rind 
analy-.-:cd, which forms the base of knowledge that will direct the remainder of the study. 
This P-7 Report, as read-ahead material for the P-7 Formulation Briefing, identifies 
generalized solutions that show the most likelihood of success and identifies the study 
activities that will be carried out in ordcr to fully evaluate alternatives and select a 
reconunended ecosystem restoration plan. 

1.2 Authorization 
Thc Gowanus Bay and Canal Ecosystem Restoration Study is being carried Ollt under the 

Corps of Engineers' General Investigations (GI) Program. The srudy was authorized 
under the Hudson-Raritan study authorization, in i;I resolution of the Committee on 
Transportation and Infrastructure of the U.S. House of Representatives. dated 15 April 
1999, which reads: 

"Resolved by fhe Commillee on Transportation and Infrasl/'Uc/I/rc oflhe 
Uniled States HOl/se of Represelllath'es, Thm. fhe Secretary oflhe Army is 
reqlles/ed (0 review (he reports of the Chief of Engineers on fhe New York 
and New./ersey Channels, published as House Document 133, 74th 
Congress, I" Session; the New York and New Jersey Harbor EllIrance 
Channels and Anchorage Areas. published as Senale Document 45. 84'h 
Congress, 1" Sessioll; alld fhe New York Harbor, NY Anchorage Channel. 
published as House Document IB, 71" Congress. :f1d Session, os well as 
other related reports with a view to determining fhefeasibility of 
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environmental restoration and protection rela/ing to water resources and 
sedimen! quality within the New York alld New Jersey PON District, 
including bllt not limited (0 creation, enhancement, and res/oration of 
aquatic, wetlalld, alld adjacent upland habitats." 

The Section 905(b) Preliminary Analysis was approved on 28 July 2000. The Gowanus 
Canal was identified as one of 32 :;itcs deemed to initially warrant further investigations. 
The non-Federal partner is the New York City Department of Environmental Protection. 
The Feasibility Cost Sharing Agreement between the federal government and the non
Federal partner was signed on 08 January 2002. 

1.3 Study Area 
The Gowanus Bay and Canal have been extensively altered since the first European 
settlement:; in the UfeU. At that time the GOWaJlUS Bay region included several islands 
and inlets to the north of the present channel. The area of Gowanus Creek was a low
lying swampy area that supported limited agriculture. The creek itself provided power 
for Brooklyn's earliest industries, such as tide mills. Freekt;:'s Mill stood on Gowanus 
Creek as early as 1661 and five mills were built along the waterway in the 13th and early 
19!h centuries (Hunter Research, Inc. et aI. , 2004). Additionally, several dams and 
millponds were constructed in the Gov..-anus and Red Hook areas. As late as 1841 , the 
area southwest of Hamilton Av~nue and between Third Avenue and Gowanus Bay was 
described as marshland too sllallow for navigation. Construction of the Erie and Red 
Hook basins in the 1350's greatly altered the shoreline of Gowanus Bay. The Gowanus 
Canal extending north from Hamilton Avenue ill the gcncral vicinity of the formcr 
Gowanus Creek was completed in 1870 (construction lasted from 1853-1870) for the dual 
purposes of providing drainage for 1.700 aer~s within the southern portion of the City of 
Brooklyn and to extend ship traffic into south Brooklyn (Kopper and Black, 1978). 

Waterbornc Commerce Stati:;tics Center Data for 2002 indicate that Gowanus Day and 
Canal are regularly used for commercial navigation. In 2002, 1,300,000 short tons of 
eargo were transported in the Bay and Canal. The most common cargo was petroleum 
products (347,000 tons) followed by sand and gravel (433,000 ton:;) and waste and scrap 
metal (20,000 tons). The cargo was transported by tug-barge combinations .. 

The Gowanus Bay and Canal Project Area was defined during a study team meeting held 
at New York City Dcpartment of Environmental Protection (NYCDEP) Headquarters, 
Queens (16 December 2002) as the entire marine portion of the Gowanus Bay and 
Gowanus Canal cast of Red Hook. More specifically, the western limit of the study was 
defined as a north-south running line beginning at the southwestern outboard comer of 
the Erie Basin and proceeding grid south to the 39th Street Pier. The total area of the 
marine portion of the project is 198 acres, of which 181 acres are in the Bay west of the 
Gowanus Expressway and 17 acres arc in the Canal proper. The terrestrial extent of the 
project area includes all real properties bordering the marine portion of the project area. 
In addition, further investigation and plan fomlUlation may ~stablish the need to expand 
the study area to inelude contributing surface and subsurface drainage areas to Gowanus 
Bay and Canal. 
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Gowanus Bay and Canal are located in New York Congressional Districts II - Major 
Owens (D) and 12 - Nydia Velasquez (D). 

Figure 1 presents an aerial photo of Gowanus Bay and Canal and surrounding areas. All 
figures are presented in pages 41 - 44 at the end of this document. 

1.4 Existing Water and Related Projects 
Federal involvement in water and water related projccts at the Gowanus Bay and Canal 
can be traced back to Section 2 of the River and Harbor Act of 1880, which authorized 
examination of navigation improvements at Gowanus Oay. The Rivcr and Harbor Act of 
1881 authorized a charme] 18 feet deep at mean low water from Gowanus Oay to the 
Hamilton Avenue drawbridge. The River and Harbor Act of 1896 fmthorized a 26-foot 
deep channel from the junction with the Red Hook channel to the foot of Percival Street. 
The most current authorization, which includes a 3D-foot dccp main channel (Red Hook 
channel to the foot of Pcrcival Street), a 30-foot dcep branch channel (towards the Henry 
Street Basin), and an 18-toot deep chmlllel (from Percival Street to the Hamilton Avcnue 
Bridge), is based on a Chief of Engineers Report to the Secretary of the Army, dated 19 
September 1950. 

In 1972, the New York District issued a report recommending that no improvements be 
made to the northern portion of the Gowanus Canal beyond the autboriLed federal 
channel due to insufficient economic interest. nle report also cited that dredging for 
environmental purposes, which was an identified local interest, was beyond existing 
Corps authorization. In 1979 through 1981 the New York District conducted 
investigations concerning the deepening of tbe Fedcral cbannels in Gowanu.~ Bay and 
found those improvements to be in the Federal interest based on estimated economic 
benefits_ The deepening project was not constructed because suitable placement of the 
contaminated dredgcd material CQuld not be resolved. The most recent maintenance 
dredging of the federal channels occurred in 1975_ 

Gowanus Bay and Canal are located within the Port District of New York and New 
Jersey. The Day and Canal were identified as an ecosystem restoration opportunity site 
by the Hudson-Raritan Estuary Ecosystem Restoration Reconnaissance Study 90Sb 
Preliminary Analysis(July 2000). The feasibility mmlysis of ecosystem restoration in the 
Gowanus Bay and Canal is based on the recommendations and Project Management Plan 
developed during the reconnaissance study. 

1.5 Report Organization 
The Report is organized as follov.'S: Thc ncxt seclion presents a brief synopsis of studies 
and reports conducted prior to this teasibility study. These studies and reports include 
work conducted by the Corps and by others. Section 3 is a brief presentation of studies 
eonduelL:d for this fcasibility study. Section 4 describes existing conditions in the Bay 
and Canal based on information contained in the studies and rcports discussed in sections 
2 and 3. Section 5 portrays future conditions in the study area as they are expected to be 
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found without Corps participation in an ccosystcm restoration project. Section 6 presents 
the problems and opportunities that have been identified by the feasibility study to-date 
and presents a preliminary assessment of restoration measurcs and alternative plans. The 
development of environmental benefit evaluation methods is discussed in Section 7 with 
references to other feasibility studies conducted by the Corps. Section 8 presents a brief 
discussion of the forthcoming teclmical investigations that will be conducted during the 
remainder of the feasibility study. Policy issues that have arisen during the course of the 
analysis are discussed in section 9. Section 10 presents a brief concluding statement. A 
Datu Appendix is includl.-d that supports the statements made in the main text. 

2 Prior Studies and Reports 

2.1 Prior Studies by the Corps 
US Army Cmps oj Engineers, Nell' York DislriCl, Sec;/ion 905(b) Preliminary Analysis 
Expedited Reconnaissance Report, Hudson Raritan Estuary, Port oj New York and New 
Jersey Enl'ironmenral ReSlOrmion (July 2000). The rCCOIUlaissance study dcmonstratl.-d 
that there is a Feder,Il interest in eco~ystem restoration and related water qual ity 
improvements within the New York and New Jersey Port District, which was identified 
as the surrounding greater metropolitan New York City region within an approximate 25-
mile radius of the Statue of Liberty in the New York - New Jersey Harbor. Thc 
reconnaissance investigation identified 82 potential environmental restoration sites for 
inclusion in the reconnaissance analysis. Thi~ investigation was based on information 
gathered from meetings with numerous Federal and non-Federal aeendflS, fh e New 
YorklNew Jersey Harbor Estuary Program Habitat Workgroup, priv[lte organizations, 
individual ci tizens, and site visits. Gowanus Bay and Canal were included as one of the 
82 sites identified in the expedited rceormaissance report. 

u.s. Army CO/ps oj Engineen·, New York Dis/ricl, GOlfallus Creek Chanllel Review oj 
Reports (SurI'ey), Tedmical Appendices (Seplember 1981). This rcport contains the 
tec1Ulical appendices from the feasibility study of potential deepening of the ledcml 
authorized channels. The feasibility study recommended deepening the federal channels 
to depths ranging from 32 to 35 feet mean low water. TIle reconUllended project was not 
constructed due to issues concerning placement of the contaminated dredged material. 
The llllalyses presented in this review ofreporls were conducted between 1978 and 1981. 
The eight technical appendices presented include 1) Problem Identification, 2) Plan 
Formulation, 3) Benefits and Costs, 4) Public Views and Responscs, 5) Fish and Wildlife 
Coordination and sections from the Draft Environmental Impact Statement, 6) Cultural 
Resource Recomlaissance, 7) Bioassays, Grain Size Analysis, and Leachatc Potential 
Test, and 8) Dredging Characteristics. 

2.2 Prior Studies by Others 
COlI"anus Canal Community Developmcfli Corporation, Cowanlls Callal Bulkhead 
fm'entory. March 2000. This document presents the results of a visual survey of all the 
bulkheads along the Gowanus Canal. Data includes bulkhead type, typical construction 
methods, and existing structural condition. 
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Lawler. Mall/sky. and Skelly Engineers LLP and DMA, Inc_. Data Quality Assessment of 
Biological Data CofleCfed for the New York and New Jersey Harbor Navigalioll SIUdy: 
General Comments and QAIQC of the 1998-99. 2000-01 and 2001 -2002 Biolugicul Dala 
April 2004. Biological and associated physiochemical data have been collected by 
Lawler, Matusky and Skclly Engineers LLP (l MS) in the New York and New Jersey 
Harbor area for the New York District US AmlY Corps of Engineers (USACE) since 
1998 to characterize csscntial fish habitat and fish populations, a~ part of an ongoing 
harbor navigation project. Three distinct data sets have been compiled during the 
fo!!owing sampling periods: I) October 1998 through September 1999, 2) December 
2000 through June 2001, and 3) December 2001 through July 2002. Data was collected 
at 20 to 30 different sampling stations, including areas adjacent to Gowanus Bay_ Thc 
various sampling periods included environmental measurements (depth, oottom profiles, 
substrate composition, weather, and sea conditions), physiochemical parameters 
(dissolved oxygen (DO), conductivity, salinity, and temperature), and ooat-based 
biologic<ll grab srunplcs. Biologic<ll samples collected aI some or all sampling stations 
included benthic maeroinvertebrates, crab dredge, ichthyoplankton tow, and bottom 
trawling for fish. 

The objective of the analysis wa~ to compare and contrast the three data sets to examine 
demersal and pelagic fish spawning habits and periodicity, with special emphasis on 
winter flounder TIle analysis was also to assess the longer term relatinn~hips between 
the seasonal occurrence of adults and spawning/nursery habitat utilization (alga with 
emphasIs on winter flounder). 

New York City Deparfmenf of Environmental Proleelioll (NYCDEP). Final Hepor{ on 
Wmer Qualify and Biological ImprOl'emenlS after Reactivalion of Ihe Gmnll/US Canal 
Flushing Tlillnel. Hazen and SGI,",w. P.e.. March. 2001. On 05 March 1999 NYCDEP 
reactivated the Gowanus Flushing Tunnel to improve canal water quality. Currently, 
water is pumped in one direction, from the Buttemlilk Channel to the head of Gowa.nus 
Can<ll. As part of the NYSDEC permit requirements to re<lctivate the tunnel, NYCDEP 
monitored physio-ehemieal parameters and the biota in the Gowanus Canal after 
reactivation. 

The monitoring program included: 
• Monthly monitoring of the dissolved oxygen, temperature, and salinity at five 

sampling locations, four in the canal and one in at the Buttermilk Channel end of 
the tunnel belwt:en Novcmber 1998 and March 2000; 

• Monthly sampling of benthic organisms at three locations in the canal and one 
station at the connuence orthe canal with New York Harbor between May 1997 
and February 2000; 

• Sampling of nekton a.t the inlet to the Gowanu~ Flushing Tumlel and at the outlet 
into the Gowanus Canal; and 

• Monitoring of flow velocity in the canal after reactivation of the tunnel. 

Dissolved Oxygen (DO) 
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lbc study was limitcd to t\'iO samples collected prior to the pump start-up and II 
collected afterwards from one location in Buttermilk Channel and four locations in the 
upper one-quarter reach of Gowanus Channel (head of the Canal to the Third Street 
Bridge). There is only direct comparability for dissolvt-d oxygen levels between 
November 1998 and November 1999. Inferemial comparison can be made between the 
December 1998 and the January 2000 samples. suggesting that an approximately 5 pans 
per million (ppm) increase in dissoh'ed oxygen was achieved by re-activation of the 
pump. The extended sampling demonstrates some comparabi lity between conditions in 
Butlcn1li lk Channel and Ihc upper Gowanus and the well-understood inverse relationship 
through the year between declining DO concentrations and increasing water temperature, 
due to the physics of water phase change and biological and chcmical oxygen demands. 
Buttermilk Channel DO measurements were consistently slightly higher than all canal 
stations, suggesting a greater oxygen demand with the Canal. TIle slightly higher 
temperatures ill the Canal may explain some of this difference during mid to late summer. 
No conclusions can be drawn regarding the Flushing Tunnel effect on water quali ty in the 
portion of Gowanus Canal south of the 3'd Street Bridge. 

Benthic Organisms 
Benthic macroinvenebrate samples were collected using a O.04-meter Ponar dredge at 
four locations in the Gowanus Canal between May 1997 (an isolated sample SCI) and 
February 2000. Monthly sampling began in March 1999. The stations arc spaced 
between the head of the Canal and the mouth of thc Bay. Samples collected at the head 
of the Canal and at the 4111 Street Turning Basin are approximlllely coincident with the 
Canal UU samplmg stations. The Hamilton Street Station represenlS the approximate 
southern reach of the Canal proper, but is approximately 2,500 feet downstream from the 
DO sampling stations. Thc sample at the mouth of the Bay represents conditions 
distinctly different from the Canal in depth, depositional cnvironment, tidal connectivi ty 
and mixing, wind fetch, and distance from potcntial influcnce of the re-activated pump. 

Benthic sampling stations at the head of the Canal and at the Founh Street Turning Basin 
show gencral upward trends in numbers of organisms. numbers of species. and age of 
organisms throughout the sampling period. This suggests the occurrence of natuml 
marine succession in recently disturbed sediments, T3tller than repeated annual 
recolonization. The study implies a causal relationship with increased DO levels and the 
improvement in benthic population characteristics. 

NektonIPlankton 
Nekton/Plankton samples were collected at two iocations (in the Buttennilk Channel and 
the Gowanus Canal adjacent to where the pump water enters the canal) using a 12-inch 
ring net. once in May 1997 and in May 1999 (aftcr pump re-activation). Significant 
increases were m~ured in the post re-activat ion sample for numbers of species, 
numbers of organisms and numbers of life-forms in the C:lnal. The 199 samples further 
demonstrated a strong similarity in the population factors between Buttermilk Channel 
and Gowanus Canal, suggesting recruitment via the flushing tunnel. The data do not 
assess the effe<:l<; of pump reactivat ion on nekton and plnnkton throughout the Canal, 
since there is no assessment of watcr movement relative to tidal or pump infl uences. 
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New York City Department of Environmental Protection (NYCDEPj. Preliminary Report 
on the New York Harbor Wafer Quality Regional Summary. 2001 Thc preliminary report 
contains a fish conununity survey that included portions of Gowanus Bay and Canal. The 
focus of the survey was to identify the fish populations present and assess their 
abundance, by trawling and by hydro acoustic surveys. Most of the survey data reported 
in the preliminary report focused on Gowanus Bay and Red l·look Ch."lIUlel. Within the 
channel, fish wcrc observed and recorded by eeo sounder. In August and September, 
many fish were seen at, or near the water surface, all through the Crula!. In shallow 
rcaehes of the Canal, schools of hundreds of small fish were observed swinuning below 
the surface. Large adult blue crabs were also common in the Canal. The report has not 
been finalized. 

National Oceanic and Atmospheric Administration (NOAA) Coastal Services Center. 
1996 - present. Benthic Hahitats of New York/New Jersey Harbor. Published On-Line. 
Thc objcctivc of this study was to map benthic (bottom) habitats in New YorklNcw 
Jersey Harbor in a geographic information system (GIS) using sediment profiling 
imagery (SPI). The maps developed in this study identify benthic habitat type~ and their 
distribution, and are used to document habitat variability. The use of GIS provides the 
spatial context needed to evaluate hiological resource distributions for management and 
restoration planning. 

In October 1994, the US Army Corps of Engineers began collecting data using traditional 
benthIC samplmg methods and :;Pl. The National Oceanographic and Atmosphcric 
Administration (NOAA) Coa~tal Services Center is working with USACE's NY District 
managers to evaluate these data and develop habitat maps for restoration planning. The 
maps are being developed to provide spatial infomlation that would bc used in the 
identification of the types of habitat needed in the harbor to promote fish and wildlife 
populations, locations where those habitats can be created or enhanced, and the 
information needed to evaluate and prioritize specific restoration and enhancement 
opportunities. 

Results are published on-line at hnp:l/www.csc.noaa.gov. and provide a thorough review 
of the work completed. The data collected was limited to the Upper New York Bay and 
did not include sample points in the Gowanus Canal. Some samples were collected in the 
Gowanus Bay and may be useful reference points. 

3 Feasibility Study Technical Reports 
This section provides a listing and brief review of technical studies that havc becn 
conducted for this feasibility analysis. lltese studies include work conducted by 
NYCDEP that is also being used for the Use and Standards Attainment Project (USA). 
The USA project seeks to define, through a public process, more specific and 
comprehensive beneficial use goals for bodies of water. It also seeks suppon for 
prioritization of ccnain projects and the scientific basis to support the regulatory process. 
The inforolation developed in these technical studies combined with information from 
prior studies foroled the body of knowledge used to identify problems and opportunities 
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and potential restOnltion measures for the Gowanus Bay and CanaL The Data Appendix 
contains a more detailed account of each study. 

Literature Searches 

Balfelle Memoria/Instill/Ie. Summary of Datu Gaps. February 2003. 
The purpose of this investigation was to present a summary of existing data gaps 
concerning baseline quality of water, sediments, and habitats in the project area. The 
major finding of the report is that the absence of spatially or temporally co-located 
sediment and biological data makes it difficult to draw quantitative causal relationships 
between elevated sediment concentrations and observed degradation in the aquatic 
community_ 

BuUdle Memorial Institule, Review of Exisling Datu. December 2002. 
The results of this investigation indicate that a limited amonnt of chemical and phY$ical 
data is currently available. Specifically, eleven reports were identified with relevant 
sampling data eolh..'ctcd from within the Gowanus Canal or Bay. Of these reports, six 
have data pertaining to sediment and soil chemistry, six describe water qualitylchemistry, 
and five summari:£e biological data. The majority of the data identified was associated 
with investigations COnd\lcted by NYCDEP or USACE. 

OMA Inc., Nall/ra! ReSOl/Tce Lilerailire Search September 2002. 
Thc purpose of the natural resource literature search was to idt:ntify and collect existing 
data that will be used tor the Uowanus liay and Canal Study. During the search proces~ 
data quality and type were assessed in order to develop an understanding of existing 
studies that would be useful in detennining baseline conditions and to identifY data gaps 
that will be the focus of future data gathering efforts. 

Water Qualitv 

New York City Department of Environmemal PrOfeClion, Use and Standards Altaillment 
Project. Combilled Sewer and Siormll'ater Olltfall Summary for GowanllS Bay and Cunal, 
Unpublished. 29.hm 04. This two page document presents the physical characteristics of 
the outfalls in and around the study area, including outfall location and drainage area 
serviced. 

New York City Depar/menl of Environmenlal PrOfeclion, Use and Slandardv Altainment 
Project, Gowamls Canal WalerbodyllValershed Assessmenl ami Preliminury Facility 
Plan, Power Poillf slide presenlatioll to Ihe Gowalllls Callal l/IalerbodylWaten'hed 
STakeholder Team, Meeting No.5, 20 April 2004. The presentation identifies existing 
and projected water quality in me Gowanus Canal. The presentation also identifies 
NYCDEP's plan formulation process in the identification of proposed modifications to 
the Gowanus Pump Station facility. 

New York City Deportmem of Environmental Protection. Use and Standardv Altainment 
Project. Combined Gowanlls Canal receilting water Model. 14 April 04. Published on-
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line a! www.hvdroqual.com_ This three page document describes the three dimensional, 
time-variable coupled hydrodynamic/water quality model of the Gowanus CanaL 

Bathymetrv 

NY DistriCI USACE, June 2003. Bathymetric data was collected for the Gowanus Canal 
during June 2003 by CR Environmental, Inc of Faimolllh, MA under a contract with the 
NY District USACE, using a boat mountcd 200 kHz Echo-sounding fathomcter. 
Horizontal position wa~ ao;certained using DOPS and projected to New York State Plane, 
NAD 1983, feet. Tidal correction rclied on three venieal henchmarks established at 
Columbia Street pier, 537 Smith Street and the Carroll Strcet Bridge. The vertical datum 
used is NOVD 1929, mean lower water. 

Sediment Chardeteristics 

Baltimore Distric! USACE, Site Invesligalion GOWal11I.I' Bay and (iawal1l1.1' Canal. Kings 
County. NY. September 2003_ Sediment cores were collected at 36 locations in Oowanus 
Bay and Canal during March 2003 by the Baltimore District USACE. An additional 
sample was taken at two of the 36 locations for quality control purposes. Samples werc 
selected from 30 of these cores and suhmined for laboratory analysis for various physical 
characteristics, bacterial colony analysis, and chemical constituent group analyses. 

AMEC Earth and Ellvironmell/al. Inc alld .I>,'or(hem Ecological Associates. Inc_. Sediment 
Quality t-'valuafion ft.epor( (JOII'anus Bay and Canal ecological Res(Qrmion Project. 
Augus! 2004 The scdimcnt characteristics data collected by the Baltimore Di strict 's 
sampling effort was evaluated and ust:d to dcvelop a hazard score for each sampling 
location. The hazard score was alternatively based 00 comparison with published 
threshold toxicity values for various toxicants and the magninldc of threshold 
excecdanec, tempered by professional opinion. The hazard score, however, did not 
account for vcnical distribution of contaminant~ (samples ranged from 2.5 ft:et 10 30 feet 
below the sediment surface). 

Environmental Site Assessment 

NY Dis/ricl USACE. Final Phase J Upland Site Assessment_ July 2004 Prior to 
implemcnting any remedial, water quality, and/or environmental restoration activities, the 
USACE-NYD is rcquired to prepare a Phase I Environmental Site Assessment (ESA) of 
the Gowaous Canal, Chanoei, Bay, and surrounding upland areas. The ESA wa" 
conducted in accordance with provisions of the National Environmental Policy (NEPA) 
that requin:: Federal agencies 10 identify environmental consequences resulting from 
Federal actions. The USACE-NYD, under an existing inter-agency agreement with the 
USEP A, Region 2, ha-; prcpared an ESA for the upland ponions and properties 
immediately surrounding/adjacent to the Gowanus Bay and Canal watershed. 
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Biulugical Assc'Ssments 

NY District USA CE. Gowamls Canal Bellfhic Sampling Data Docllmentarion August 
2003. Benthic macroinvertebrate samples were collected at 29 sites during April 29 and 
30, 2003. Samples were obtained using a petite ponar dredgc, which collects ~ubstrate 
materials to a depth of one to six inches, depending on the texture and structure of the 
material. Samples were analyzed by the Huntsman Marine Science Center, Brunsv.iick 
Canada. Limited water quality sampling (DO, temperature, salinity) was also conducted. 

Lawler, Maf1lsky. and Skelly Engineers [J.p. Gowanlls Bay and Canal Fish and 
Epibenlhic Sampling. Final Revised Report Decemher 2004. 
Gowanus Bay and Canal aquatic biological data were collected over four sampling 
periods from October 2003 to June 2004. Data collected included adult fish, 
ichthyoplankton, crab and epibenthic invertebrate communities, and water quality 
parameters. Limited water quality sampling (DO, temperature, salinity) was also 
conducted. 

NY District USACt.~ FinallVetland Creal ion Generallnve.~ligafion Report. May 2004. 
The stated goal of the report is to present a feasibility level review of the potential for 
creating wetlands in the Gowanus Canal. Fifteen potential wetland creation sites aTC 
identified and described, and the characteristics of each potential conceptual design arc 
described as it pertains to each site. 

1JMA. inc .. "ferres/rial Flora and Fauna Charac((!rizaliun. ()clOber 20(}4 Tcrrestrial and 
avian fauna were assessed during four brief site visits conducted between October 2003 
and September 2004. A modified point-count method was used tallying all birds and 
mammals observed along the Gowanus Ca~al as viewed from the water. All vascular 
plant species encountered were identified and their relative importance within the project 
area was estimated during each observation using weighted averages of ratings for 
Dominance, Life Foml, Nativity and Wetland Status. 

Cultural Resources 

HUnier Research, Inc. Raber Associates, Northern Ecological AssociOfes, Inc.' National 
Register of Historic Places Eligibility and ClIltllra! ReWlIrces Assessment for the 
Gowal/lls Canal, Borough of Brooklyn, Kings C01lnty. New York in Conneclion with the 
Proposed Ecosystem Restoration Study. December 2004. This study provided a historic 
overview of the Gowanus Canal area but concentrated on the construction of thc canal 
and associated structures such as bridges and basins. It was detcnnincd that the entire 
canal and all basins, pump house and flushing tunnel as well as a number of other 
structures associated with canal industries comprise a National Register of Historic 
Places eligible district. The New York State Historic Preservation Office and New York 
City Landmarks Preservation Commission concur With this evaluation. 
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4 Existing Conditions 
This section presents thc results of prcliminary evaluation$ of existing physical, chemical, 
and biological characteristics of Gowanus Bay and Canal. Some additional investigations 
will be conducted to more fully characterize existing conditions as required for feasibility 
level assessment of restoration alternatives. 

4.1 Bathymetry 
Figure 2 show$ the maximum extent of usable topographic coverage thaI could be 
generated from the bathymetry data_ Full coverage is available for the extent of the Canal 
and for nearly all of the Uay. Approximatcly IS percent of the project area along the 
southern ponioll of the Bay is oUL~ide the present dala<>et, including the Henry Street 
Basin, which is an active commercial shipping channeL 

4.2 Existing Water Quality 
'l1te NYSDEC has designated the Gowanus Canal with use classification SD (severely 
degraded), which is the most restrictive New York State Saline Surface Water Standard 
use classification. Water bodies with use classification SO are not suitable for primary or 
secondary contact recreation (due to total colifonn levels) or fish propagation (due to low 
levels of dissolved oxygen). SD designated waters are expected, at best, to only support 
fish survival. Based on data collected for the NYCDEP's Use Standard Attainment 
(USA) Project, the Gowanus Canal above Hamilton Avenue does not meet the SD 
o.l",~ig.IL<lliulL 's milLimUIll (lL",vcr beluw) o.lis~ulvco.l u ,"Y8l:n slandunl of 3.0 mglL. Oowanus 
Bay, which NYSDEC includes as a part of the Upper Bay for usc classification purposes, 
has a designated usc classification I, which is Olle level less restrictive than the SO 
classification. Usc dcsignation I indicates the water body can suppon fish survival and 
propagation, and is suitable for secondary contact recreation. 

Table I below, based on NYCDEP' s USA project data, presents NYSDEC's 
eategoril.ation uf water quality in the Gowanus Canal. Categorizations include the New 
York State Saline Surface Water Standard use classification, the New York State Clean 
Water Act 303(d) list of impacted water bodies, and the New York State waterbody 
inventory/priority waterbody list (WINlPL) that the stale uses to prioritize water quality 
problems. 
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Table 1: Gowanus Canal Water Quality Regulatory Designations, Us t!s, and 
Restrictions 

Dcsignated Usc Class SD - Fish Survival 
Dissolved Oxygen Never less than 3.0 mg/I 
Coliform Bacteria 

New York State 303(d) List 2004 
Use Affected 
Pollutant 
Sources 
Action Plan 

Not currently attained 
No Standards Idenli fied 

Fish Propagation 
Oxygen Demand 
Urban Runoff, eso, Stonn water 
Scheduled for TMDL (~O) 

Waterbody InventorylPriority Waterbody List (2002) 
Use Impairment Aquatic Life, Recreation, Aesthetics 
Severity Aquatic Life Precluded 

Recreation Impaired 
Aesthetics Stressed 

Pollutants 

Sources 

Somcc: NYCDEP 

Oxygen Demand, Pathogens, FIoatabIes, 
Odors, Oil and Grease, Nlilrients 
esos, sediment. urban runoff, stormwater, 
industrial discharge 

Limited water quality sampling was also conducted during aquatic biological samplinJ;: 
events. Sampling did not take place during the late summer, which is typically the sca.'illn 
with the lowesl DO. Dissolvt::d oxygen concentration in water is largely dependent on 
water temperature, and to a lesser degrec, salinity. As water temperature increases, the 
amount of oxygen capable of being held in solution decrellses. Similarly, as salinity 
increases, the amount of oxygen that can be held in solution decreases. Trt::nds in 
dissolved oxygen levels were similar across various locations in the Bay and Canal, 
remaining helween 4 mglL and 10 mg/L. As a reference, dissolved oxygen in New York 
Harbor typically ranges bctwccn 6 mglL and 12 mgfL during the same period. 

Water quality in !lle GO\-vanus Canal and, to some unknown extent Gowanus Bay, is 
periodically impacted by combined sewer outfa!! (CSO) releases that occur during storm 
events. Table 2 below presents the existing conditions annual CSO release volumes and 
frequency of release for (he CSO outfalls in the Gowanus Canal. 
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Table 2: eso Existing Conditions Average Disehargc Charactcris tics for an 
Average Year (mill ion g,'""o,,'"""--___ c-__ ..--,-__ 

O\'ern ow Average Volumc 
LocalionllD 

Gowanus Pumping 
Station 
Second Avenue 
Pumping Station 
191h Street and 3'd 
Avenue 
Outfall RH 031 
Outfall 035 
R22 
Carroll Street and 
3'" Avenue 
R24 
R 23 
R25 
Totals 
Source: NYCDEP 

Overflow Volume 

188.4 

75.8 

14.6 
7.7 
2.1 
16 

10 
0.9 
0.5 
0.2 

292.8 

4.3 Ex is t ing Sediment Qua lity 

4.3.1 Sa mpling Method 

frequency per [,'cnt 

53 3.56 

47 1.61 

30 0.49 
11 0.70 
8.0 0.26 
19 0.08 

5.0 0.20 
13 0.07 
13 0.04 

8.0 0.03 
207 

A preliminary sediment sampling and analysis program was conducted to ini tiatc a 
characterization of Bay and Canal scdimcnls and to support the design of future sediment 
contamination investigations. Thirty-eight sediment sampling locations were identified 
in Gowanus Bay and Canal. Sampling was conducted during March 2003 (USACE 
Baltimore 2003). Samples were selected from 30 locations nnd submitted for laboratory 
analysis for various physical characTeristics, bacterial colony analysis, and chemical 
constituent group analyscs. Sediment cores wcre collected to a maximum depth of about 
30 feet below the present bottom depth. A total of 616 linear feet of sample cores were 
collected. From this, thcre wcre 305 samples shipped for laboratory nnalysis. TIlere 
were 202 chemical samples analyzed and thc data reported. Chemical analyses for 
consti tuent groups included volatile organics, semi-volatile orgunics, priority metals, 
poly-chlorinated biphenyl (PCB), pesticides and total petroleum hydrocarbons (TPH). 

The sediment data provides a thorough geomorphologic characterization of the various 
conditions found below the substrate in the Bay and Canal. The sediment duta dcscribes 
thc physical, historical, and geomorphic seRing of thc Bay and Canal. In addition, the 
sediment data provides a preliminary characterization of location and concentration of 
contaminants within the sediments. 

4.3.2 Sedioleot Characteristics 
The substrate of the Bay and Canal are composed of interbedded sand and clay members. 
The upper reaches of the Canal tend to have the finest grain-size and least consolidated 
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sediments. With the exception of a few area~ within the canal, the bottom of the 
GO .... 'llIlUS Canal is typically covered with a layer of very wet, very soft, dark gray to 
black, highly plastic clay, often with a trace of sand and some occasional gravel. The 
clay Iypically has a decaying organic type odor associated with it. A weak hydrucarbon
type sheen is visually cvidcnt in some samples. The clay layer may not occur in several 
areas of the Canal. Notably, tbis clay layer is absent on the Soutll side of the Canal ncar 
20tlo Street; within :md near the 6111 Strect basin; and near the Carroll Street Bridge. Sands 
and gravels were typically encountered at the dmnnc1 bottom in these areas. Beneath the 
soft, high plastic clay layer there are sands, silly sands, and poorly graded sands, often 
with traces of gravel. These sands are dark gray to brown in color and also exhibit a 
slight hydrocarbon sheen. 

The chemical constituency of the sediments was evaluated and used to derive hazard 
scores for each sampling location. The h:v:ard scores were based on comparison with 
published threshold toxicity values for various toxicants, the magnitude of threshold 
exceedance, and background conditions identified in thc literature. The hazard scores 
provide a preliminary combined affects assessment of the contamination dataset. The 
index approach allows for comparison among the various sample locations and provides 
for a preliminary characterization of contamination throughout the Bay and Canal. lbe~e 

hazard scores do not attempt to expre~s ecological risk or toxicological effect and do not 
account fo r depth variation in the samples. 

Figure 3 presents an interpolated distrihution of hazard scores throughout the Bay and 
CarmI. The hawnl SCOTCS reprcsent thc cumulative characteriSlics of sedimentS from 2.:5 
feet to 30 feet below the bay und canal bottom. A comparison between the hazard score 
distribution and the bathymetric data (Figure 2) indicates a general correlation between 
bottom elevation and hay..ard score; both the bottom and the hazard score secm to rise 
together in the shallow upper part of the Canal and they diverge in the deeper Bay. An 
exception to this general correlation is the presence of a deep hole in the mid-Bay that has 
a relatively high hazard score. II appears that accumulations of sediment in the upper 
Canal are more highly cOlllaminated and that highly contaminated sediments had also 
collected in the deepest hole in the Bay. This preliminary observation cannot be 
definitively validated by the existing dataset because the hazard scores did not account 
for depth of samplc, however, it provides a starting point for a characterization focused 
on the relationship between sediment contamination and habitat quality. 

4.4 Existing Habitats 
4.4.1 Terrestrial Flora 
Vegetation was assessed during four site visi ts conducted betwcen 30 October 2003 and 
II September 2004. As expected at this highly urbanized location, vegetated areas are 
very limited along the canal edge and also within 200 feet of the canal. The vegetation 
found in these few areas is of mderal type, i.e., plants that colonize disturbed sites. There 
were 88 species identified making up the plant community adjacent to the Gowanus 
Canal during the site surveys. The observed community is very low in diversity and 
strongly dominated by five species: Tree-of-Heaven, Virginia Creeper, Boston Ivy, 
~~~~~~~~~~~~~~~~~~~~~---18 
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AnnUIII Wormwood and Wild Black Cherry. Only three species that strongly indicate the 
presence of a wetland community. Sparlilla pawu, Sparlilla alternifolia, and Alripfex IKJtllfa 
were found along the Canal but their occurrence was exceedingly rare. Although a few 
stems of Spartina species were found sprouting from bulkhead crevices ncar water level 
in the Canal and in riprap along GowallUS Bay, there were no vcgetated wetland 
communities identified in the study area. While 110 vegetated wedands exist, NYSDEC 
may consider portions of shoals or mudflats ·"'vetlands" for jurisdictional purposes. 

A weighted community characterization was conducted using weighted averages of Life 
Fom\, Nativity, and Wetland Status ratings (Table 3 below). This type of 
characterization is often employed in describing tidal and freshwate r wetland 
communit ies (see Data Appendix for numerical designations and calculations). 

TubJe 3: Existing Conditions Weighted Community Chllrllcterization 
Category Rating Discussion 

Life Form 3.16 4.40 Dominant Li fe fonnsarc tall herbs and vines 

Nativity 2.92 - 2.99 

Wetland Status 3.97 - 4.02 

Community dominated by native weeds and non
native hybrid plant species 
Non-wetland community dominated by species that 
occur in wetlands at frequencies less than 33% 

The community chantcteristies identifil-d in Table 3 above are indicative ofa frequently 
J i:;lurv.:u, highly SIn:SSloU plWl1 ClJIlIlIIunity. Nonnlll or restored communilies o«wring 
elsewhere in the bio-geographic region. such as Riparian Forest. High Salt Marsh, and 
Back Dune, might have the characteristics described in Table 4 below. ·Ine comparison 
is one way to gct a sense of the magnitude of disturb.1nces to biotic communities within 
the study area. For example, a natural or restored community would have a relatively 
high Nalivily Rating (S in this example), but the ObSCrvl-d Ntltivity Rating is less than 3, 
indicating the dominance of non-native species. Similarly, the Wetland Status of a 
natural or restored High Marsh community would be rated between I and 2. but the 
existing community is rated at approximately 4. 

Table 4: Normal or Restored Weighted CUIDmunity Characterizntion 
Community Life Form Nativity Wetland Status 

Riparian Forest 5.5 - 6 5 4 - 5 
Hi gh SaltMarsh 1-3 5 J - 2 
Back Dune 4-5 5 3-6 

4.4.2 TelTcslrial and Avian Fauna 
As defined within the Ecological Communities of New York State (Reschke. 1990), the 
aquatic and adjacent terrestrial habitat at the Gowanus Canal is marine and terrestrial 
cultural (the term cultural referring to extensive human influence). Both the marine and 
terrestrial cultural communities are typically "created and maintained by hwnan influence 
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to such B degree that the physical confonnation of the substrate, or the biological 
composition of the resident eOllununity is substantially different from the character of the 
substrate or community as it existed prior to human intluence." The shore of much of 
Gowanus Bay and Canal is characterized as marine rip-raplarti.fieial shore where the 
"community of a constructed marine shore in which the substrate is composed of broken 
rocks, stones, wooden bulkheads or concrete placed so as to reduce erosion (Reschkc, 
1990). 

The adjacent uplands are urban vacant IOlS and urban structure exteriors. The urban 
vacant lot is ';an open site in a developed. urban area that has been cleared either for 
construction or following the demolition of a building" (Reschke, 1990). Nooks and 
crannies in the structures may provide nesting habitat for birds and insects as well as 
roosting sites for bats. Birds characteristically found in urban vacant lots and urban 
structure exteriors includc common nighthawk on rooftops, American robin, rock dove, 
and house sparrow. 1breatened or Endangered species are not known to frequent the 
Gowanus Canal. 

Terrestrial and avian fauna was assessed during four site VISIIS conducted between 
October 2003 and September 2004. A modified point-count method was used tallying all 
birds and mammals observed along the Gowanus Canal and Gowanus Day shoreline a'l 
viewed from the water. This method provides a qualitative indication of the diversity of 
species utilizing a habitat as well as the relative abundance. In all , 20 bird species, two 
mammalian species (dome;;tic cat and Norway rat), and no reptiles or amphibians were 
observed. A ful! species list is presented in the Data flppendix. 

The steep-sided bulkheads of the canal leave almost no edge habitat for wading birds to 
fomge within the Gowanus Canal. A black-crowned night heron was observed foraging 
beneath a building structure on Ihe "'Cst shore of the Gowanus Bay, but not within the 
Canal itself. The Canal itself only provides useful foraging 10 birds that feed in the open 
water. The double-crested eonnoranlS and belted kingfishers observed feed ing within the 
Canal give evidence that there are adequate fi sh numbers to provide a limited number of 
birds forage. Waterfowl (e.g., Atlantic brant, black duck) were observed resting and 
fora ging in the Gowanus Bay and would be common there during migr'dtion. 

4.4.3 Fish und Epibenlhic Invertebrates 
Gowanus Bay and Canal aquatic biologicol data were collected over four sampling 
periods from October 2003 to June 2004. Sampling was conducted in five geneml 
sample reaches from Gowanus Day \0 the eastcrn tcnninus of Gowanus Canal. Sample 
reaches were selected to provide data on the aquatic community over the entire spatial 
extent oflhe Gowanus Bay and Canal. 

Sampling loc<1tions were selected to overlap with S(.'<i iment quality samples eollt:eted 
during summer 2003. Within the Canal. dala were collected on finfish, crab and benthic 
invertebrate commlmities, and water quality parameters. Additionally, ichthyoplankton 
(i.c. , fish eggs and larvae) throughout the Bay and Canal and finfish within the Day wcre 
sampled with active gears, towed for a distancc and not fixed to one location. The full 
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report, including methods descriptions, all data, data analyses., tables, graphs, chans and 
maps. are presented in Attachment: Fish and Epibenthic Invertebrate Sampling Program, 
Revised Final Report December 2004. 

Fish Community 
Over the years organic matter has accumulated and has contributed to low dissolved 
oxygen (DO) conccntnltions in the Bay and Canal (Hazen and Sawyer 20ot). To 
improve water quality the Gowanus Flushing Tunnel was rc·activ8tcd in 1999 to pump 
water into the Canal from Uuncnnilk Channel. The input of "new" water has increased 
DO concentrations in the Canal, although not to levels typically found in other areas of 
New York I New Jersey Harbor (see discussion in section 4.2 Existing Water Quality). 

The fish composition in Gowanus Bay and Canal is dominated by migratory species 
common in the New York I New Jersey Harbor and estuaries of the Middle Atlantic 
Bight. Few residcnt specics (c.g., cunner and t:mtog) were collected in the Gowanus Bay 
or Canal as adults or in early life stage. suggesting that the study area lacks habitat 
necessary to support a resident fish community. Urbanization in the Bay and Canal has 
virtually eliminated the physical habitat typical or natural tidal creeks (e.g. undercut 
banks, nooded vegetation, in·stream structure). The degraded habitat conditions (biotic 
and abiotic) in the Bay and Canal may be limiting the potential for a resident fi sh 
conununity, 

Because the physical babitat conditions in Gowanus Bay and Canal are less important to 
mig.ratory species. their presence is most likely linked to the periodic occurrence of 
suitable water quality conditions. The migratory species occurrence observed during the 
surveys corresponded to periods of peak abundancc for many of thcse species in the 
Harbor (USACE 2003). For example, striped bass, the most common species collected 
during the adult fish surveys, was caught in every reach or the Bay and Canal, but only 
during thc October and December surveys. Striped bass is also one of the dominant 
species collected during adult fish surveys conducted elsewhere in the Harbor during 
October and December (USACE 2003). 

Poor w'dter quality (e.g., low dissolved oxygen, high temperatures) frequently present 
abiotic barriers to the e~tabl i shment of a resident fish community. Allhough dissolved 
oxygen levels are typically high in estuaries, dissolved oxygen levels are often reduccd in 
areas with high inputs or organic material (Moyle and Cech 1988). In Gowanus Canal, 
dissolved oxygen concentrations have been observed below 3.0 mgIL (the NYSDEC 
dissolved oxygen standard) during August (Hazen and Sawyer 2001). These low 
concentrations are thought to result rrom increased water temperature and oxygen 
demand in the Canal (Hazen and Sawyer 2001). Extcnd!.-d periods of reduced dissolved 
oxygen are lethal for some species while others will migrate from areas during periods of 
low dissolved oxygen (Moyle and Ctch 1988). 

The results of the ichthyoplankton sampling suggest that little significant fi sh spawning 
occurs in Gowanus Canal, but that some spawning may occur in Gowanus Day. Thc few 
eggs collected in the Canal (especially in the upper reaches) were dominated by pelagic 
species that spawn v"ithin the water column that could have drifted ill from other areas. 
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These r.e~ult~ suggc~t that ichthyoplankton may be drawn into the Gowanu.-; Canal from 
Buttcnnilk Channel through the Gowanu~ Flushing TUIUIel or drift in from the Gowanus 
Bay via the incoming tide. 

Winter flounder is an important recreational and commercial ~pecies that is common as 
adults and early life stages throughout the Harbor. Winter flounder eggs have been 
collected in areas adjacent to Gowanus Bay during other sampling programs (USACE 
2003). No winter flounder eggs were collected in Gowanus Bay or Canal during this 
inv<:stigution. Bl.'Cuusc winter flounder have demersal, adhesive eggs that arc believed to 
be hatched in close proximity to where they were spawned, these results suggest that 
spawning does not occur in the Canal. Winter flounder were collected as post yolk-sac 
larvae at the upper reach of the Canal. Bccause winter flounder larvae have limited 
swimming ability, i.e., they mostly rely on tidal currents for movement (Able and Fahay 
1998), is nOI clear if the hydrodynamics of the Canal arc such that winter flounder 
ichthyoplankton could be transported from the Bay into the Canal. The relatively high 
wintcr flounder larval densities in the upper reach of the Canal during March compared to 
the other reacht:s further supports that iehthyoplankton may be transported into the Canal 
via the Gowanus Hushing Tunnel. This linding is con~istcnt with findings by Hazen and 
Sawyer, 2001 , for nekton and plankton nt:ar the tunnel outlet. 

Invertebrate Co mmunitv 
The invertebrate species collected in the Gowanus Bay and Canal arc common 
throughout tlIe New York I New Jersey Harbor because the Harbor is the source 
population fo r species recruirmeJ1t to Gowanus Canal through the: Flushing Tunnel aud 
tidal exchange (Hazen and Sawyer 2001). The species collected were primarily fouling 
organisms that colonize hard substrates. Species abundances were low compared to a 
typical epibeJ1thic community in New York I New Jersey Harbor (USACE 1999, 
Woodhead el al. 1999). There was also an abundance of opportunistic and pollution 
tolerant species that inhabit disturbed habitats. Opportunistic species are typically found 
in ponr environmental conditions because they are able to coloni:.:e an area rapidly once 
conditions start to improve. 

Benthic and epibenthic invertebrates living in Gowan~ Bay and Canal are influenced by 
water flow at all stages in their life cycle. The hydrodynamic processes (tides, currents 
and the pumping in of new water via the Gowanus Flushing Tunnel) influence faunal 
assemblages and the feeding mode of invertebrates (Eckman, 1983). Growth and feeding 
efficiency of suspension leeders is related to local watcr exchange rates_ Rates of flow 
affcct lhc amount of seston (suspended food particles such liS ncktun and plankton) that 
passes an organism, as well as the time the suspension feeder has to intercept the food 
(Muschenhcim 1987). In tum the quantity and quality of seston influences the rate of 
growth for suspension feeders. 

Polyehactes and amphipods dominated the benthic community and wcrc collected at all 
sampling sitcs. Polychactcs arc commonly used as bioindicators bt.'Cuusc they are in 
direct contact with the sediment and exhibit sensitivity to anthropogenic compounds. 
Capitella spp. and Streblospio henedicti, which made up a relatively small COmponent of 

March 05 22 



 

GOlI'on/lS Buy and COllol Feasibility Swdy 
P.7 Briefing Docllmem 

the invertebrate collections, have been identifit!d as environmental indicator species 
because they are often found in sediments associated with high organic matter, 
petroleum, sewage, and low oxygen levels. Sireblospio benedicli an: commonly fou nd in 
silty sediments and are the most abundant and ubiquitous invertebrate species throughout 
thc Harbor. Srrehlospio benedicti is also an important food source for wimer flounder 
and spot (also known as croakcr). Capirel/a spp. is often one of Ihe firsl groups to 
colonize areas impacted by dredging or oil spills (Llanso 199 1, NOAA 2(03). The 
presence of Eumida mnquinea on thc scttling plates was expected because it is a known 
epibenthic predator (pettibone 1983). 

Amphipods were present in all five sampling reaches. Amphipod specie richness and 
densit ies varied with the seasons and [oeation within the Bay and Canal. Amphipod 
densities were low in the Canal during the wimer and spring. Also, amphipods were not 
found in the intersti tial areas between plates that were located in Gowanus Bay in the 
winter and spring. In the summer, amphipod abundances increased in both the Bayand 
Canal. In the winter there were only three taxa of amphipods present compared the eight 
taxa collected during the spring. Leplocheirus pingllis, Unciola sp .. Corophillm .vp. and 
Gall/mar/IS spp. amphipods feed on detritus and are found in muddy and sandy substrates. 
The absence of the amphipod Ampe/esca abdila is an cllVirorunental indicator because 
this species has limited mobility, is susceptible to pollution, particularly petroleum 
compounds, and typically is nOI found in highly polluted sediments (NOAA 2003). 

The taxa ofpolyehaetes and amphipods found in the sediments wi ll be considered in the 
determination of whieh species to usc for furure toxicity testing, which mil be a 
significant part of the habitat evaluation method. It is important 10 note, ho .... 'C'ver, that 
toxicity studies typically use surrogate spt.'"Cies with some or many metabolic 
characteristics similar to aclual species that may occur at a contaminated site. 

The most abundant crab spt..'"Cics collected during this investigation was the Pacific shore 
crab, l/emigrapsus songuinells, predominately locatt.-d in thc Canal. The Pacific shore 
crab is successful in the CanaJ because it is an opportunistic omnivore that inhabits 
shallow hard·bottom intertidal babitats or sometimes subtidal habitat. ·Ibis species can 
tolerate wide ranges of salinity and temperature. Pacific shore crabs reproduce 
prolifically with a breeding season from May to September, twice the length of native 
crabs. The larvae are suspended in the water for approximately one month before 
dcveloping into juvenile crabs allowing the larvae to travel great distances (McDemlOtt 
1998). Because the Pacific shore crab is an invasive species, it competes for the same 
food source and habitat as indigenous popUlations, and may impinge on the native 
populations of mud crJ.bs. The Pacific shore crab may also compete with larger species, 
like the blue crab, rock crab, lobster, and the non·native green crab. Reeent trends show 
numbers of the Pacific shore crab are steadily increasing while native crab populat ions 
are declining (USGS 2002). 

Few green crabs were collected during Ihe sampling program. European green crabs are 
found in a variety of habitats, including protected rocky shores, cobble beaches, sa.ndflats, 
and tidal marshes. They can also tolernle wide ranges of salinities (4·54 ppt) and 
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temperatures (0-33 Qq. The feeding activity of the European green crab gready impacts 
populations of mussels (MytilllS spp.), dogwhelks (Nucella lapillus). and quahogs 
(Mercenaria mercenaria) (Hughes and Hughes 1984). 

The epibcnthic community living in Gowanus Canal is stressed. Overall. the Gowanus 
Canal site is low in community complexity and diversity when compared to an 
established epibenthic conununity found living on hard surfaces in the East River. 
During the East River Landing studies (1986-87), settlement plates were used to measure 
the colonization of epibenthic organisms 01T of South Manhattan and North Brooklyn 
pu::rs. 'llle colonization plates were retrieved over one year. for measurement of the 
extent of attachment and growth of epifauna. llle highest densities occurred in August, 
afler a full year of exposure; mean densities were about 82,000 organisms per m2, A 
lotal o f 40 taxa were reported althnugh an average number of 14 species were measured 
per plate. Test surfaces were dominated by the umphipods MicrOlleuloplls gly llOlulpu , 
Jasso sp. , and Corophillm sp. Pulydora sp. was the most common polychaete (EEA 
1989). 

Gowanus Canal has undergone many transfonnations and epibenthie and benthic 
communities do not resemble thosc found at a typical natural tidal creek. However, thc 
Canal is home to developing epibenthic and benthic communitics. The majority of 
invenebrate species fou nd living in the Canal are tolerant of extreme changes in 
dissolved oxygen. salinity and temperature. Many of the species presem are 
opportunistic. but their occurrence 'was in relatively lower abundances than would 
typically be found at SiteS suffcring cnvironlllcntal degradatiou ollly. If cllvi runmenlaJ 
conditions cominue to improve in the Canal, these opportunistic species may be replaced 
by other less pollution tolerant species that compete for space and food (Hazen and 
Sawycr2001). 

Uenthic Macroinvertebrates 
Benthic macroinvenebrate samples were collected at 29 sites during April 29 and 30, 
2003. Some sample locations were similar to sample locations used for sediment 
sampling. Samples were obtained using a petite ponar dredge, which collects substrate 
materials to a depth of one 10 six inches, depending on the texture and structure of Ihc 
materiaL r or cach sample location, two samples were submined for analysis, Samples 
wcre analyzed by the Huntsman Marine Science Center, Bnmswick Canada, which 
counted specimens and identified ta.xa to thc lowest possible idenlitication level (LPIL). 
The analytical results for tOlal spt;:t:imt:ns from each sampling lOCation were averaged to 
represent average abundance at that location. Total avcrage abundance for all sampling 
locations was 3,887 specimens . Thirty-seven dilTerent fonns were found . 

As ind icated in Table 5 below, five dominant fonns account fo r morc than 93% of the 
identifi cations. The data presented in Table 5 indicote that community composition is 
very low in species diversity, suggesting that the local environment is stressed. The 
dominant species are known to be highly tolerant of both substrate disturbance and 
physiochemical stressor.; (see Ihe Marine Biological Association website, 
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urb:mization IIntl development havc stressed thc local ecosystem. 
existing conditions describe an aquatic and terrestrial ecosystem 
degraded .. 

In summary, the 
that is impaired 

T able 5: Benthic l\bcroinvertebrate Occurrence and Abundance 
G reatest 

A\'entge Total* Ab undance Relative Cumulath'c 
Sp:ecics Count Occurrence & location Imp:ortance Iml.!0rtancc 

Nematoda (LPI L) 2,631 25 1,137 19 67.7% 67.7% 
Armedlida: Oligochacla (LPIL) 384 25 110 I. 9.9%, 77.6% 
Capitella Cap itata 386 13 145 29 9.9'% 87.5% 
Streblospio benedicti 117 12 32 31 3.0% 90.5% 
Mediomastus (LPlL) 99 II 2' 4 2.5% 93.1% 
Leitoscoiopios rohustus 6. II 19 31 1.8% 94.8% 
Corophiurn insidiosurn 56 • 25 2 • 1.4% 96.3% 
Eteone heteropoda 24 8 14 33 0.6% 96.9%, 
M)1ilus edulis 2S 6 II 4 0.6% 97.5% 
Polydora cornuta 20 10 • 32 0.5% 98.0% 
Jassa marmorata 12 I 12 2. 0.3% 98.4% 
Caulliric1la (LP IL) 10 7 4 4 0.3% 98.6% 
Other 54 14 3 31 1.4% 100% 
Total 3,887 100% 
tT otul samplin£ locations - 29 

5 Without-Project Future Conditions 
Overall, the existing mix of industrial, commercial, and Illwlicipal uses or the Bay and 
Canal, with additional residential use in the surrounding uplands, is expected to continue 
into the foreseeable future. There is no indication of any future changes to commercial 
navigation in the channel nor are there any indications of major Ia.nd use changes in the 
surrounding uplands. Only a few expected or planned changes that will occur in the near 
future have been identified, including: 

• Contaminated material clean-up atthc Keyspan site (llle cleanup proposal for this 
site is not yet available and how this may affect ecosystem rcstorotion in the 
Canal remains unknown.); 

• Ocvelopment ofa metal, glass, and plastic recycling facility at the 300. Street Pier 
in Gowanus Bay (the facility would be also be a truck-barge transfer station); and 

• Implementation of NYCDEP's eso abatement program including facility 
upgrades at the Gowanus pumping station, improvements 10 the Bultennilk 
Channel flushing tunnel operations. and reductions in CSO volumes (see section 
5. 1 below). 

• Loeal Development Groups have started to develop plans for redevelopment, 
potential reroning, and/or parks and open space. 
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5.1 Without-Project Water Quality 
In October 2004, NYCDEP negotiated a consent order with NYSDEC concerning 
implementation ofNYCDEP's CSO abatement program and violat ions of State Pollution 
Discharge Elimination System pemlils. Consistent with that consent order, NYCDEP has 
developed a Preliminary Waterbody/Watershcd Faci lity Plan which includes: 

• GOWIlJlUS Pump Station Reconstruction; 
• Modernization of the Gowanus Canal Flushing Tunnel (inc~ase average now rate 

to 154 million gallons per day); 
• Sewer Cleaning and Repai r; 
• Regulator Weir Adjustments; 
• Rehnbilitotion and Reconstruction of lhe Second Avenue Pump Station Outfall; 
• Periodic Floatables Skimming; and 
• Remedial Dredging (a with-project condition). 

Table 6 presents the projccted volume and frequency of CSO discharg<.'S after 
implementation ofNYCDEP's CSO abatement program. 

T able 6: Projected Post-CSO Abatement Program AVt'rage Disehllrgc 
C haracteristics for an Average Year (million gallons) 

O\'crflow Average Volu me 
Location/ID Overflow Volume Frequem:y per Event 

Gow:mus Pumping 
Station 109.8 43 2.55 
Second A venue 
Pumping Station 
19111 Street and J'd 

75.& 47 1.61 

Avenue 14.6 ]0 .49 
Outfall RH 031 • .5 II .77 
Outfall 035 2.3 10 .23 
R22 1.6 19 .0' 
Carroll Street and 
3N Avenue 1.0 5 .20 
R 14 1.0 13 .0' 
R 23 0.5 13 .04 
R25 0.2 • .03 
Totals 215.) 199 
Source: NVCDEP 

NYCDEP water quality modeling predicts that implementation of the Preliminary 
Waterbody/Watershed Facility Plan, which includes Federal panicipation dredging \0 six 
feet below mean low water throughout the Gowanus Canal, will improve dissolved 
oxygen levels tllroUghoul the Canal such thaI the Designaled Use Standard would be 
upgraded to Class I (secondary contact rec~ation, fish survival and propagation). 
Minimum dissolved oxygen levels would be always greater than 4 mgfL and average 
bottom dissolved oxygen levels would be between 7 and 8 mgIL. 
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Currently, infonn~tion conceming without-project sediment quality is limited to the 
analysis of dcep sediments that was conducted for this feasibility srudy. It is expected 
that existing deep sediment characteristics (sec section 4.2) will persist into the future 
without-project condition. Forecasts of fut ure without-project condition sediment 
characteristics for the upper two fce l of sediment need to be conducted. To the extent 
possible, these forecasted characteristics should be based on existing sediment quality 
and expected future inputs from CSOs, stonn drains, and ground wutcr sources. 

5.3 Without-Project Habitats 
For the most part, future without-project h!lbituts arc expected \0 be very similar to 
existing habitats. No significant changes arc forecasted for terrestrial habitats. The lack 
of vcgetatcd wetland habi tat is also expectcd to persist inlO the future. The waler quality 
improvements expected to occur in the without-project condition will marginally improve 
aquatic habitats so that they will more closely resemble aquatic hubitats found in the 
Upper Bay. An investigation into forecasting future \vithout-projcct aquatic habitat 
species composition and abundance has not been completed. Future without-project 
condition aquatic habitat characteristics would be based on the water quality and 
sediment qual ity projections described in the pn."Ceding sub-sections. Projections of 
future aquatic habitat characteristics should also take into account other factors. such as 
habitat improvements throughout the HRE that may influcnce commllnilir_" wilhin Ihp. 
Bay and Canal. 

6 Preliminary Plan Formulation 

Plan fonnulation is in accordance with the Principles and Guidance of the Watcr 
Resources Council, as defined in ER 1105-2-100. Plan fomlUlation is an iterative 
process, and plan development will be relined as additional data gathering and analysis 
proceeds. 

6.1 Problems, Goa ls, Opportunities, and Constraints 
This section prescnts a summary of the initial problems and opportunities identified 
during the first pha~e of the feasibility study. At this point, the primary water resources 
problem appear.;: to be an impaired and degraded aquatic and tcrrestrial habitat , and the 
virtual non-existence of any wetlands in an area that was once extensively a tidal marsh 
and creek systcm. Although the problems and opPQrtunities identified by the GO .... 'llnus 
Bay and Canal Ecosystem Restoration Feasibility Study are confined within the 
immediate study area, the::;c problems and opportunities also relate to the greater Hudson
Raritan Estuary (HRE). Ecosystem problems and restoration opportunities throughout the 
HRE, ineluding those within the Gowanus Bay and Canal, must be considered as a 
component of Ihe HRE Comprehensive Restoration Implementation Plan (CRIP), which 
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applies a comprehensive, holistic perspective of estuarine functions. The goals of the 
CRlP include restoring lost habitats, improving connectivity and biodiversity while 
reducing habitat fragmentat ion, and developing substantial and sustainable natuml 
ecosystems. To be recommended as a feasible project through the CRIP, cach site must 
be optimized to achieve the best overall fun ction for the Estuary, and not necessarily the 
site itself. Taken together, the benefits of restoration will exceed the sum of benefits 
attributable to individual sites. This would also he expected within the Gowanus Canal, 
where habitat losses are even more pronounced than within the estuary as a whole. The 
CRIP will also allow for adaptive management at the Gowanus Canal in the future. 

The preceding presentation of existing and future without-project conditions includes the 
readily evident penurbations 10 the physical , chemical, and biologic characteristics of the 
Gowanus Bay and Canal. Problems tbat are physical or structural in nature include the 
loss of the former Gowanus Creek channel, wctlands and shoreline, loss of adjaccnt 
upland forests , and the replacement of freshwa ter runofT from the Gowanus drainagc 
basin with urban stonn water and sewage effluent. 

Added to these physical changes have becn many decades of industrial processes 
including extensive wetland fills, deepening of the former creek, and CSO discharges 
have produced chemical contamination of the sediments (including metals, PCDs, scmi
volatiles, and organic sludge) and poor water quality (from reduc(:d tidal and surface 
water flushing, BOD/COD-driven reductions of dissolved oxygen, visible volatile, semi
volatile chemical and bacterial sheens, and floating effluvia). The combination of 
physical changes and protound contamination has resulted in a tot~l luss uf vt:!:\t:talt:d 
wetlands and severe degradation of the remaining estuarine, aquatic, benthic, and 
adjacent upland habitats in the Gowanus Bay and Canal. These problcms point to the 
potential ly larger problem of bioaccumulation of contaminants and ecological risk. 
Ecological risk in this context refers to the evaluation of the effects of contaminated 
sediments on production and diversi ty in the biota, especially the benthic communi ty 
within the sedimcnts., and docs not refer to the impacts of the environment on human 
health. 

6,1.1 Loss or the Gowa rm s Estu ary ami Wlltcrshcd 
Problem: Pre-Callal maps indicate that Gowanus Creek was once a natural e::;tuarine 
ecosystem composed of a dendritic and sinuous complex of tributaries and tidal 
saltmar.~hes. Such areas provide the highest unit area productivity of any coastal 
ecosystem, serving as spawning and shelter areas for many species of fi sh, habitats for a 
diverse invertebratc fauna, and critically imponant feeding areas for birds. During the 
early years of European senlement, Gowanus Creek was acknowledged as being among 
the worlds foremost oyster producing beds. 

The Gowanus Creek Estuary extended as far east as the present 5'" Avenue and as far 
west as Clinton Street. The nonhem extent of the cstuary was approximately at Dean 
Street (~ Figure 4). Since that time, Gowanus Creek was shonened, straightened, and 
had temlinal basins installed during the construction of the Canal (1860). The channel 
was deepened to accommodate commercial barge traffic, a usc that continues today. The 
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shoreline has been fully engineered and now consists mostly of timber or concrete 
bulkheads. The resulting aquatic habitat exhibits minimal diversity that may be described 
as a featureless substrate of slightly undulating, contaminated, soft sedimems. bounded 
by nearly vert ical hardened walls. 

With the exception ofa relatively few public parks and empty lots, the watershed consists 
of urbani:a..'d imperviolL'> surfaces. Runoff is high veloci ty and voluminous. Fresh water 
inputs into the present Canal arc limited to direc t precipitation and unknown groundwater 
contributions (which may transport contaminants from upland soils to the Bay and 
Canal). Any bencficial value of this fresh water input is strongly offset by CSO and 
storm water outfall discharges. 

Opportunity; Planned improvements to the flushing pump will increase the volume of 
water imported from Buttermilk Channel. Modifications to Ihe Oowanus Pumping 
Station eso arc planned to reduce its discharge frcqueney, however the other nine eso 
outfatls are not scheduk-d for improvement and all ten CSOs will remain (although 
slightly reduced in frequency of discharge) as sources of pollution into the canul. 

It is expected that the existing urban development and infrastrocturc will rcmain in place 
Uuoughout the 50 year planning horizon. Commercial and industrial activities continue 
to operate a long the canal bulkheads, and are expected to continue throughout the 
planning horizon. Opportunities for restoring a vegetated, earthen shoreline are 
constrained by existing uses, but stilt possible in select locations. Commercial navigation 
in the Bay and Canal is also expe .. h::d tu cOlltinue, a lthough commcrcm/ navigation is 
mainly limited to barges and attendant tugs. Overall, opportunitics for the restoration of 
the predevelopment estuarine ecosystcm, vegetated uplands, or the watershed (at any 
meaningful scale) appear 10 be limited. The oppornmities that do exist must be examined 
carefully as they represent the only means of restoring some habitat diversity other tbat 
opcn water. Consequently, opportunities for small wetlands, localized shoreline 
restoration and improvement of substrate complexity may yield benefits disproportionate 
to their size. 

6.1.2 lmpaircd Watcr Q ua lity 
Prohlem: Currently, ten esos flow in excess of 200 times each year, discharging nearly 
300 million gallons of untreated sewage into Oowanus Canal. Planned improvements by 
NYC DEP to the OOWaJlUS Prunp Station CSO wil! reduce the total number of overflow 
incidcnts by 4% and the annual volume discharge by 26% to 215 million gallons. Other 
expcet(.'d improvements to water quality include increasing the flushing pump output 
from 154 MOD (million gallons per day) avcrage capacity and 195 MOD peak capacity 
to 215 MOD and 252 MOD respect ively, and improved screening of floata ble materials 
from stonn waters (see section 5.1 Without-Project Water Quality). The overall affect of 
NYCDEP's planned water quality improvements wilt be to increase dissolved oxygen 
conccntrations \0 levels similar to those prev3lent in the Upper Bay (consistently higher 
than 4mglL). 
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Oooortunitles: Opportunities to impro\'e water quality (through ecosystem restoration) 
beyond the improvement already anticipated from planned activities is limited in the 
Gowanus Bay and Canal. Construction of effective water quality treatment wetlands in 
the Gowanus Bay and Canal may be difficult, but, in combination with the added habitat 
divcrsity, could add substantial supportive benefits. 

6.1.3 Impaired Sediment Quality 
Problem: Previously collected sediment quali ty data and new dlltll from preliminary 
sediment sampling investigations have shown that Gowanus BllY and Canal sediments afe 
contaminated with a wide spectrum of organic and inorganic substances. Chemical and 
biologicat oxygen demand is likely to reduce dissolved oxygen levels in both sediment 
and the water column. Planned increases in the flUShing IUnnel output are expected to 
improve oxygen levels amI reduce organic concentrations. However. this will not quickly 
al ter the contaminant concentrations in surficial sediments. The presence of these 
contaminants in sediments would constitute a reservoir for toxic chemical migration 
through benthic fauna and up the food chain. Contaminant migration through the food 
chain may be exacerbated by an increase in faunal populations due to the wato!r quality 
improvements from planned flushing pump and CSO modifications. 

Opportunity: Sediment quality can be improved by removal lind replacement of cxisting 
sediment wilh clean sediment, by capping existing sedimcnt. or using an appropriate 
combination of the two approaches. Preliminary infonnation indicates that the depth of 
contaminated sediment may preclude complete dredging 10 clean substrate. To more 
fully evaluate: the migration of COntaminants through the food chuin, investigations would 
need to be conducted to identify existing characteristics of surficial sediments. Once 
existing conditions are identified, a model that forecasts the continued contributions of 
CSOs, ground ... ,atcr, and other emuem and sediment sources to surficial sediment 
contamination must he deveiop(:d in order to assess fu ture without and with-project 
sediment conditions (sec section 6.3 Idcntification of Preliminary Restoration Plans). 

6.1.4 Absene:e of Riparian Vegetat ion 
Problcm: Commercial and industrial activities along and adjacent to the banks of the 
Canal have eliminated natural upland vegetation along the Canal. Existing vegetation 
consists exclusively of ruderal species that creates degraded upland conditions and 
provides few aqulltic habitat bem:fits. The absencc of riparian vegctation adversely 
affects aquatic habi tat by inerea<;ing water temperatures (and thereby decrca<;ing 
dissolved oxygen in shallow low encrgy areas), and by eliminating shaded areas that 
aquatic species seek out as refuge areas. 

Oooortunltv: Introduction of appropriatc riparian trees and shrubs native to coastal 
regions would provide shade, improve aquatic habitat, and perhaps provide avian habitat 
as well. Planting may require cooperation of local property owners and should also be 
coordinated with local community cultural and recreational concerns. 
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6.1.5 Loss of Wetlands 
Problem There are no vegetated tidal wetlands in the Gowanus Bay and Canal. 
Vegetated tidal wetlands include those areas that are most typically recognized as tidal 
wetlands. These areas are categorized by NYSDEC as vegetated coastal shoals, bars, and 
mudflats (eo<k SV 2200); broad leaf vegetated tidal wetlands (codc BV 2500); inter-tidal 
marsh (code 1M 3000); fresh marsh (code FM 30 10); graminoid vcgcl.ation (code GV 
3500); and high marsh (code HM 4000). The once extensive system of historic wetlands 
has been totally displaced by urban wllterfront development and small arcas of non
vegetated wetlands tbat include the non.vegetated wetland categories: coastal shoals, 
bars, and mudflats (code SM 2010) and liltond zone (code LZ 2020). The absence of 
vegetated wetlands greatly reduces the spawning, Shelter, and forag!: opportunities for 
aquatic spl:cies in the Bay and Canal. 

Opportunity; Expected future physical charncteristics of the Cunal and watershed 
(navigation chwmcl. CSOs, bulkheads) and expected future land use of the shorel ine and 
adjacent areas (commercial and industrial) limit large scale restoration of wetlands in the 
Gov.'anus Bay and Canal. Creative opportunities may arise, such as filli ng in a tenninal 
basin to appropriate depth, selectively terracing some unused shorelines. or creativc 
placement in unused embayments or indentions in the shoreline. Givcn the potential 
value of new wctlands placed in an area were they are totally absent, the smaller 
opportunities could yield benefits far above their size alone. 

6.1.6 Impllircd Fish Habilat 
Problem: The physical and chemical degl'uda(ioll (U [ile Oowanus ecosystem, combmed 
with the absence of riparian vegetation and loss of wetlands has greatly impaired fish 
habitat in the Gowanus Bay and Canal. Investigations of fish populations. mobile 
macroinvcrtebrates, and hard structure communities indicate that aquatic habitats within 
the Canal arc of a lower quality than aquatic habitats found within the Upper Harbor and 
other areas within the HRE. 

Opportunity: Opportunities for restoring fish habitat in the Gowanus Bay and Canal will 
be largely dependent on the diITerenccs between existing habitat in the Bay and Canal 
and existing 118bitat in the Upper Harbor. Thc dominant influence that thc Upper Haroor 
has on the nay and Canal, in terms of available species and watcr qunlity, indicates that it 
would be unlikely that fish habitat in the GowanllS Bay and Canal could be improved to 
levels greater than those existing in the Upper Harbor. Water quality improvements 
resulting from NYCDEP's CSO abatement programs are expected to support fish 
sun'ivol and propagation in thc Bay and Canal. Measures that might build on the 
expected water quality improvements (in addition to improvements in the benthic food 
base) could include shaping of the substrate. the placement of underwater structures to 
improve habittlt diversity, and the creation of wetlands. 

6.1.7 Impaired Benthic Habitat 
Problem; The benthic organisms found in the Gowanus Canal may serve as a vcctor for 
bioacculilulation of contaminants into the local food chain (see section 4.4.5 Invenebrate 
Conununity). Benthic organisms may be a critical component of the pathway that 
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transports sediment contaminants to higher trophic organisms. Addit ional invest igations 
would be required to evaluate contaminant pathways and the risk of ecological toxicity 
(chronic andlor acute) in the local and regional food web. 

Opportunity: Improving benthic habitat and reducing source contaminants could be 
achieved through dredging and capping existing sediments, The existing benthic habitat 
needs to be gauged against a similar habitat in a reference area in order to determine Ihe 
potential for benthic habitat restoration. Rt.:ducing the reservoir of source contaminants 
in the sediments could reduce bioaceumulation through the food ch:!.in, thereby providing 
ecological benefits throughout the Upper Harbor and into the larger Hudson-Rari tan 
Estuary System. A surficial sediment sampling program would provide the data 
necessary to evaluate the distribmion of contaminants, the degree of contamination and 
the associated ecological risk of sediment remediation schemes. Additional 
investigations would be required to characterize toxicity exposure ri sk to the higher 
trophic organisms. 

6.2 Identification of Restoration Measures as Components of NER 
Restoration measw es arc the restoration activities (such as dredging) and features (such 
as constructed wetlands) that can be used individually or collectively to define a 
reSlOmtion plan. Restoration measures that have b«:n identified as potential components 
of olternatjve restomtion plans include: 

• Dredging sediments 
• Capping sediments 
• Bottom contouring 
• Submerged structure 
• Shoreline softening 
• Planting riparian vegetation 
• Wetland creation 
• No Action Plan 

6.3 Assessment of Preliminary Restoration Plans 
The preliminary data gathering and analysis conducted to-date provides sufficient 
information for the identification and assessment of three generic rcstorations plans: 

• Dredging, as the sole measure 
• Capping, as the sole measure, and 
• Wetland creation at various locations. 

6.3. 1 Dredging as the Only Component of a RcslOr"ll fion Plan 
Although the sediment and sampling analysis conducted to-date was intended as a 
preliminary effort. the results of that effort indicate thai it is not feasible to dredge down 
to a depth that would reveal clean sediments. Contaminants have been found in very high 
COnGentrations from 25 fcct below the sediment surface to as deep as 30 feet below the 
sediment swface (see section 4.3.2 Sediment Characteristics). Given the presence of 
high concentrations of a variety of contaminants at all depths between 2.5 feet and 30 fect 
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below the sediment surface, dredging, as the only component of a restoration plan, ..... ould 
not effectively improve sediment characteristics. Any restoration plan that would include 
dredging would also need to include capping with appropriatc substrate material. 
FunhcmlOTC. any restoration plan that includes a capping component would need to 
assess future soun;es of contaminants such as CSO outputs and groundwater migration, in 
order to confinn the effe1:tiveness of capping as a long-tenn improvement of sediment 
quality. 

6.3.2 Cltpping as the Only Component of a Restora tion Plan 
The feasibility of capping existing sediments as the only component of a restoration plan 
is limited by existing bathymetry (see section 4.1 Bathymetry) and cominued use of the 
navigation channels by commercial vessels (sec section 1.3 Study Area). Capping 
existing sediments may be feasible in deeper areas of Gowanus Bay and in areas adjacent 
to the fedcral navigation channel, but the shallow depths and narrowness of thc Canal 
indicate that capping of existing sediments in the Canal would likely impedc navigation 
nnd cause some areas to be exposed at ' low tides. The feasibi li ty of capping as a 
restoration measure would be enhanced by combination with a dredging program so thaI 
appropriate water depths may be achieved. 

6.3.3 \-\'e lland C reation at Various Locations 
A " Final Wetland Creation Geneml Investigation Report" (see Attachment: Final 
Wetland Creation General Investigation Report, USACE 2004) documents an analysis of 
wetland creation opportlUlities in the study area. The rcpon is a discussion of various 
wctla.nd creation opportunities. The slated goal of ti,e Dran Wetland Creation Ueneral 
Investigation Report is 

... fO pre.fem a/eosihilifY level review of/he po/en/iai for ereo/ing wellands 
in Ille GowanllS Canal. Crealed wetlands and olher starn/water 
managemem practices, in addition 10 providing habirat alld increasing 
bio<1iversily and prcxillcliviry. can be IIsed for comaining. maimaining. 
and treating sources of con/aminaliml and $cdimenlation to Ihe Canal 
prior fa emering Ihe lI'alenmy. These constmcted wetland systems would 
be located either at the IIpper /imits uf Ihe tidal r{fllge, /0 intercept urban 
runoff alld CSO discharges. or completely wilhin the Canal. ha/ldling 
daily tidal exchange. (page 8) 

Table 7 presents a synopsis of the wetland creation opportuni ties identified in the Final 
Wetland Creation General Investigation Report. The square footage and acreage was 
compi led fro m the wetland opportunity descriptions contained in the report. 
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Table 7: Wetland Creation Opportunities Identified in the WeIla nd Creation General 
Investigation Re~ort 

Length Width Total 
Along Built Ou t Width Tota l 

Site C anal Inlo Canal Includ ing Square Total 
ID Location {feet) (feet} Uelands Fect Acreage 
1 South of Gowanus Expressway 200 20 20 4,000 0.09 
2 North of Gowanus Expressway 100 30 30 3,000 0.07 
3 Lowe's Turning Ba~in 175 50 50 8,750 0.20 

• North of91h SI. Bridge 300 15 15 4,500 0.10 
5 6110 SI. Turning Basin 670 50 100 67,000 1.53 
6 5"' St. Edrthen Mound 11 2 15 65 7,280 0.1 7 
7 2n~ A venue CSO 50 15 15 750 0.02 , 3'd SI. Bridge eso 70 30 50 3,500 0.08 
9 Degraw St. 50 30 50 2,500 0.06 
10 First SI. 50 30 50 2,500 0.06 
11 Second St. SO 30 50 2,500 0.06 
12 Bond SI. 50 15 35 1,750 0.04 
13 Fifth SI. 50 15 30 1,500 0.03 

" 
2nd SI. Community Garden 190 30 110 20,900 0.48 

15 Carroll St. eso 125 30 30 3.750 0.09 
Tottlls 134,180 3.07 
Note: Sites 9 13 arc identified in the report as street end parks 

The constraints to creating wetlands in the Gowanus Bay and Canal are based on the 
narrowness of the Canal and the need to maintain a navigation channel. Little room is 
left fo r wetlands to be constructed on a naturalistic sloping shoreline. The solution 
presented in the Wetland Report is to construct the wetlands on terraces supportcd by 
submerged concrete retaining walls. Other solutions may be possible, Ilnd given the total 
Ilbsence of this valuable component of an cstuarine system, must warrant furtber 
investigation. 

The Wetland Report also identifies opportunities fo r construction treatmcnt wetlands at a 
minimum of three CSO olltfall iocations(#' s 7, g, and 15 os identified in the table above). 
These threc wctland creation opportunities have a total area of 0.19 acres. Treatment 
wetlands are intended to help improve water quality. Under nonnal conditions, the report 
statcs: 

·'Generally, a stormll'ater wetland system is desisned to be a minimum of 
J% of rhe size of the total draillage area in order to adequately 
accammodare andfilter the l'olume of sformwlIIer rllnoff receil'ed. For fhe 
storn/water wetlands in the GOll"anlls Callal that handle csa discharge to 
effectively remow sediment and polluUJ/lts. and pre ~·e"t or minimize 
contact of fish and Wildlife with CSO cOl/tamilllll/ts. a cre(lled wetland 
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should be sized /() contaill lim/treat Ihe volume of lI'afer released durillg 
Iheftrst pulse o/csa discharge. "(page ]5) 

Given the general si7.e requirements identified by the Wetland Report , the dminage area 
associated with 0.19 acres of treatmem wetland should be approximately 6.3 acres (3% of 
6.3 = 0.19), however, NYCDEP calculates the drainage area for these outfalls as 
approximately 380 acres. Obviously, treatmem wellands will not function fully in 
treating eso discharges. They would. however, otTer some added improvcmcnt to a 
b..1dly impacted syStem. Taken in conjunction with their potential ecological value as a 
key and missing ecological component, treatment wetlands may provide potential value 
well beyond size alone. Treatment wetland design within the Gowanus Bay and Canal 
must also consider the intensity of flow during overflow events. For example, one 
potcmiaJ treatment wetland opportunity at the Second Avenue outfall has an alUlual 
overflow volume of76 million gallons (average per event: 1.6 million gallons). 

The viabi lity of the wetland opportunities proposed in the Wetland Report is not yct fully 
assessed. The numerous factors that would impact viabil ity include tug and barge trnffie 
(wave forces generated in the narrow confines of the canal), eso and storm water flow 
force and velocity (a single event can produce a pulse of thrce to five million gallons of 
CSO overflow), watcr quality during CSO events, and fl03tabJes (which have impacted 
the natural production of wetlands in other NYC waterways, such as Hushing Creek). 
These f<1ctors are a real and persistent part of the Gowanus Canal environment and need 
to be included in the "" .. thou! and with-project conditions. TIle size requirements for 
dfeetive treatment wellands, and the persistence of navigation and municipal uses of the 
Bay and Canal in the without-projcx:t condition may highlight the turning basin wetlands 
as the most feasible wetland creation scenario. However, the potential benefits to the 
system from the creation of treatment wetl<1nds and the Ilddl-d benefits of water quality 
improvements warrant their continued consideration as this study progresses. 

7 Environmental Benefit Evaluation Methods 
The environmental benefits resulting from restoration measures such as wetland and 
upland habitat creation will be measured based on their contribution to the severely 
depleted inventory of these habitats in the HRE. TIle envirolUllcntal benefits of 
improvements made to the Gowanus Bay and Canal sediments are less straight forward 
and more complicated to adequately evaluate than the benefits of weIland and upland 
habitat creation. 

An important element of evaluating the benefits of improvements to Gowanus Bay and 
Canal sediments is establishing the link between sediment contamination and the health 
and funct ioning of the biotic community. Investigations conducted to-date in the study 
area indicate that the contaminated sediments in the study area arc likely impacting the 
health of HRE fi sh and bird communities that feed in the study area. The reservoir of 
contaminants found in Bay and Canal sediments potentially pose an unacceptable 
ecological risk to HRE wildlife. 
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There are two recent Corps feasibility snldies that may serve as precl:dcnts and provide 
guidance in the development of an evaluation method for sediment improvements_ One 
of these studies is the Interim Final Feasibility Study, Elizabeth River Basin, Virginia 
(June 2001) conducted by the Norfolk District, USACE. The other study is the Muddy 
River Flood Control and Ecosystem Restomtion Fca~ihility Study, Boston and Brookline, 
Massachusetts (June 2003), conducted by the New England District, USACE. 

The Elizabeth River study characterized environmental bcncfil~ ba~ed on a functional 
score using five measurements of environmental health. These five measurements 
include: 

• Benthic Index of Biotic Integrity, which compares benthic community health at 
the study area to health at a reference area; 

• Toxicity of surface sediments; 
• Toxicity of subsurface sediments; 
• Histopathology (study of lesions and cancers foun d in study area fish); and 
• Ra.ting of sediment quality impacts on wildlik 

A pand of experts was used to develop the functional scores based on the fivc measures 
mentioned above. The functional scores mixt.-tl quantitative and qualitative information 
with professional judgment so that alternative plans could he evaluated and incremental 
benefits could be identified. 

The Muddy River study evaluated four ecological .euilds that includc benthic 
invertebrates, fish, piscivorous wildlife, and wetland/riparian dcpendent songbirds. The 
benthic community was evaluated based on the results of acute and chronic bioassays. A 
H<lbitat Suitability Index was developed that compared the survival of organisms in the 
study area subjected to toxicity testing to the survival of organisms in reference 
sediments. The evaluation of fish habitat was hased on dissolved oxygen levels. The 
evaluation method used a modified Habitat Evaluation Proccdure (HEP) method based on 
a Habitat Suitability Index for three species of birds, Iwo or the spct;ies represented 
wetland and riparian dependent communities and one species represented piscivorous 
communities_ The selection of these three bird species out of the 175 specics thai were 
identified as likely 10 occur within the study area, was based in part on the availahility of 
data that allowed the estahlishment of linkages between site contanlination and their diet. 

The results of the without and with-project habitat quality analyses for each of the four 
guilds was combined to generate habitat units (HUs)- HUs were weighted by acreage of 
various cover types and by degradation factors that accounted for sediment contamination 

·throughout the study area. Baseline condition HUs were compared to future condition 
HUs such that incremental analyses of alternative plans could be conducted. 

For this study, the Project Delivery Team will consul! with a variety of ex pens to develop 
an appropriate habitat evaluation method based on observable parameters and 
proressional judgment. 

--~--------------------------------------------36 
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8 Forthcoming Technical Investigations 
Thc teclmical investigations that will be conducted for this feasibility study arc identified 
in the Project Management Plan (PMP). The PM P will be updated to reflect information 
accumulated from investigations conducted to-date and to reflect the outcome of the P-7 
Fonnulation Briefing. A major focus of the forthcoming investigations will be the 
development of the link between sediment contamination and the health of the biotic 
community. All of the investigations to be conducted need to support the development of 
an evaluation method that can assess the incrementa! environmental benefiL" and the 
incremental costs ofaltcmative plans to identify an NER plan . 

8.t Hydrologic and Hydrodyna mic Analyses 
NYCDEP has developed a Gowanus Canal Recei ving Water Mode! that was designed \0 
evaluate existing and future water quality conditions. Thc model has a hydrodynamic 
component (ECOMSED) and a water quality component (RCA). The model has been 
designed to also suppon habitat quality projections in that the model simulates 
sedimentation rates of settled solids and computes total organic carbon and projects the 
number of taxa in the sediment. 

The hydrodynamic and hydrologic analyses devcloped for this study to·date do not 
address the important issue raised in the Phase I Environmental Assessment. which is the 
potential migration of contaminanlS from contaminated uplnnd soi ls to the Bay and 
('anal. An analysis of gfOtwdw3tcr flows and contaminant concentrations may he 
required if excessive contaminant concentrations are found in upland soils along the Bay 
and Canal. 

8.2 Soil a nd Sediment Ana lyses 
The Phase I Environmental Assessment recommends sampling of soils adjacent to the 
Bay and Canal in order to adequately characterize the associated contamination that may 
have resul!ed from a long history of industrial land use. The recommended laboratory 
analyses include USEPA Targct Compound List (TC l ) VOCs and scmivolatile organic 
compounds (SVOCs); Priority Pollutant (PP) metals and pesticidcs; PCBs; and total 
petroleum hydrocarbons (TPHC), as wetl as a RCRA waste-characterizmion analysi~ of 
selected samples. Field screening for VOCs and radioactive materials is also 
recommended in the report. If excessive contamin:'!nt concentrntions are lound then the 
ability to evaluate whether, or for what duration, improved sedimt:nt characteristics can 
be sustained may require the installation and monitoring of wells to determine the 
volumes and r.ltes of contaminant input through the groundwater pathway. 

A consideration in proceeding with the recommendations of the Phase J report is a 
potential for landowners to be unwilling to allow nceess to sample for regulated 
contaminants. Many may fear a CERCLA liability and high potential remediation or 
lcgal eoslS for newly discovered sources of toxic or hazardous materials. Alternatively, it 
will be difficult to assess the sustainability of a restored Canal and Bay. lacking II. full 
understanding of the groundv.'ater re-contamination pathway. The Phase II 
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Environmental Assessment will need to be coordinated with the development of the 
habitat evaluation method and the development of future without-project conditions. 

Sediment sampling and analysis will build on the infonnation already gathered from 
efforts conducted to-date. Additional data will need to be collected to chamcterizc the 
upper 2.5 feel of sediment. The correlations analysis that was conducted on thc 
characteristics of deep sediments (more than 2.5 feet below the sediment surfact:) and the 
macroinvertebrate sampling results did not support the hypothesis that the characteristics 
of the deep sediments arc simi lar to the characteristics of the upper sediments. 

llie chemical constituency of the upper sediments will provide information that will be 
used in the development of the habitat eVllluation method. The contaminant 
concentrations idcntificd in the upper sediments could be used as input into a sediment 
toxicity model, as developed for the Elizabeth River Study habitat evaluations, or could 
be used to dcvelop a Hazard Quotient for upper sediments, as developed for thc Muddy 
River Study habitat evaluations. 

11le chemical constituency of the upper sediments could also be used as an indicator of 
recent historical and current sediment contaminant loads. [n the development of future 
without-projL'Ct condi tions, it will be critical to predict with some level of ccnainty the 
furore levels of contaminant eoncenlrntions in the sediments. In both the Elizabeth River 
Study and the Muddy River Study, the relatively lower contamin.1nt concentrations in the 
upper·most sediments were indications that contaminant loading had been greatly 
reduced lind that future concenlrations in the upper sedimell t:; would remain betow 
critical levels for sufficicnt duration. This information wi ll also be useful in assessing the 
extent to which upland soils and groundwater need to be investigated. 

8.3 Biologica l Analyses 
Potential designs of wetland creation and riparian habitat improvcmcnts will necessarily 
require considerations of functionality and survivability and must be evaluated by the 
habitat evaluation method. Design concerns arc briefly discussed in section 8.4 
Engineering Design, below. 

Preliminary bioa::;suys (potentially both chronic and acute) will be conducted to provide 
information concerning the link between sediment contamination and the health of the 
biotic community. Sampling and analysis of contaminants within the upper most 
sediments will be conducted concurrently with the preliminary bioassays. The types of 
additional biological analyses to be required will largely be detemlined by the type of 
habitat evaluation that will be used in the assessment of alternatives. The biological 
investigations will need to fulfillthc data requirements of the habitat evaluation method. 
Therefore, the determination of the appropriate types of biological analyses may not 
occur until aner additional sediment sampling and analysis and after the habitat 
evaluation method (including applicable HEP, habitat suitability indices., risk 
assessments, ctc.) has becn selected. 

-----------------------------------------------------------", 
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8.4 Engineering Design 
There are three main categories of Engineering Design issues that need to be fully 
addressed in the remaining investigations: 

• Wetland creation and riparian habitat improvement, 
• Dredging mId dredged material placement, and 
• Capping of sediments. 

Engineering design considerdtions for wetland creation and riparian habitat improvement 
can build upon the conceptual design work al ready conducted for the Wetland Report. 
Dredging method, equipment, and dredged material placement arc major concerns that 
have not yet been addressed in this feasibility study. There arc many dredging and 
dredge material placement alternatives available for consideration, including innovative 
decomamination technologies cnrremly being developed by the USEPA, the New York 
District, and New Jersey Department of Transportation. 

Capping design alternatives must also be considered including desired physical 
characteristics of the substrate, thickness of the cap layer, and hydrodynamic impact:; on 
the placed material. 

8.5 Cultural Resources, NE PA Related, and Economic Analyses 
The PMP provides full descriptions of all the investigations related to the fea"ibility stndy 
including cultural resource, NEP A related, and economic analyses. Information gathcred 
for the fea..~ibility study to-date has not required any changes to these analyses as 
presented in the PMP. Similarly, all efforts related to plan formulation remain the same 
as identified in the PMP. 

9 Plan Formulation and Policy Issues 
One policy consideration that has arisen during the course of the analysis is the 
possihility of pursoing the environmental dredging of the Bay and Canal under the 
authority containcd in Section 312 of WRDA 1990, a~ amended (see Memorandum on 
Implementation Guidance for Section 312 of the Water Resources Development Act of 
1990 (33 U.S.c. 1272), as amended by Section 224 ofWRDA 99, dated 25ApriI2001). 
This alllhority specifically identifies the Brooklyn Waterfront as a priority work area for 
environmental dredging. Although using the Section 312 authority would not impact the 
condnct of the feasibility study (a feasibility report is required as the decision document, 
which must be approved by the Assistant Secretary of the AImy), it would mean that 
specific Congressional authority to dredge the Day and Canal would not be required. 1n 
addition, nnder section 312 (b) the non·Federal partner is responsible for only 35% of 
construction costs, including removal, remediation, and transport of the dredged material 
to a disposal site. Construction costs under this section also include all costs related to 
contaminated material disposal, including lands, easements, remediation and restoration. 
These construction costs are not cost shared by the Federal govenilllent wldcr typical 
authority. 
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In accordance with the Corps of Engineers Environmental Operation Principles, all Corps 
projects must strivc to achieve environmental sustainability. An environmen! maintained 
in a healthy, diverse and sustainable condition is nccessary to support life. An objective 
of all Corps Environmcntal Projects is to create a sustainable regenerating si te. All 
alternatives fonnulated must meet sustainability critcria to be further considered for 
study. 

10 Conclusions 
The infomlarion gathered for this feasibility study to-date indiclltcs thai the restoration 
measures that have the most likelihood of success include: 

• Dredging and capping of contaminated sediments; 
• Wetland ercation, and; 
• Upland planting of appropriate riparian specics. 

The physical constraints of the Bay and Canal and the anticipated future commercial, 
industrial. and municipal uses of the study area greatly limit wetland creation and riparian 
habitat improvcmcn! opponunities. Restoration alternatives that consist of dredging only 
or capping only would nol be fcasible. Alternative plans that combine dredging and 
capping will be analyzed during the remainder ofthc feasibi lity study. 

Future feasibility study investigations will focus mainly on establishing the link between 
<w.rlim(~nr mnl:lminillion :mrl fhe hf'.:IlIh (If Ihe J-1 RE"s biotic commwlity. Additional 
sediment sampling and analysis is rcquin:d for the upper 2.5 fect of sediment. The types 
of biologie analyses that will be required wi11largely be determined by the type of habitat 
evaluation method selected. II is expected thai the habitat evaluation method will focus 
on the potential ecosystem risk posed by contaminated sediments in the Day and Canal to 
the HR.E' s biotic community. 
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Figure I : Gowanus Buy and Creek Aerial Photo 
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Figure 2: Gowanus Bay and Creek Bathymetry 2003 
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Figure 3: Gowanus Bay and Creek Hazard Index Distribution 
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