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ABSTRACT (Limit: 100 words) 
 

I propose to examine sediment metal contamination within the Thames River and New London 

harbor complex.  The Thames River watershed and New London harbor have been historically 

characterized by industrial activity and portions of each are urbanized.  Previous studies are inadequate in 

describing the extent of sediment metal contamination within the river and harbor.  Results of this study 

will allow for an assessment of the extent of sediment metal contamination within the river/harbor 

complex.  This knowledge is critical for assessing current and future impacts of contaminated sediments 

on commercial activities and living marine resources within the watershed.   
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Significance 

Long Island Sound (LIS) coastal river and harbor sediments, due to their 

proximity to multiple sources of industrial and municipal wastewater within the 

watersheds, are often contaminated with metals of environmental concern (Breslin and 

Sañudo-Wilhelmy, 1999; Rozan and Benoit, 2001; Breault and Harris, 1997).  Sediment 

metal contents in these environments also vary as a function of sediment type and coastal 

harbors are typically characterized by a variety of sedimentary environments (Windom et 

al., 1989).  A previous National Oceanic and Atmospheric Administration study showed 

that CT harbor sediments contained elevated concentrations of zinc, copper, lead, and 

zinc (Wolfe et al., 1994).   However, the NOAA study sampled sediment in 1991 and 

collected sediment from only a few locations within the lower Thames River and New 

London harbor complex.  The NOAA study did not provide sufficient spatial coverage to 

understand variations in sediment metal contents and sediment type.  Knowledge of the 

current spatial variation of contaminated sediments in the harbor is essential as 

contaminated sediments are known to affect the distribution and quality of living marine 

resources (Long, 1992; Turgeon and O’Connor, 1991).    

The Thames River is a tidal estuary which originates at the junction of the Yantic 

and Shetucket Rivers at Norwich and flows 15 miles through southeastern CT to New 

London and Groton, which flank its mouth at the LIS (Appendix B and C).  The Thames 

River and New London harbor are typical of many of the urbanized, coastal watersheds 

in CT.  Sources of contaminant metals to the Thames River and New London harbor 

include permitted industrial discharges (Pfizer, Inc., NE Utilities Montville Power 

Station, US Naval Base, General Dynamics-Electric Boat, Dow Chemical-Allyns Point), 



stormwater runoff from roadways (I95, Rtes 32 and 12) and agricultural lands, municipal 

wastewater discharges (Montville, Norwich, New London and Groton) and atmospheric 

deposition (Thames River Basin Partnership, www.thamesriverbasinpartnership.org).   

New London harbor is the best natural deepwater harbor in CT.  The port area 

comprises the lower 12 miles of the Thames River and includes the city of New London 

and the towns of Groton, Ledyard and Preston.  Deepwater port facilities include the 

Amerada Hess Oil dock and the Admiral Harold E. Shear State Pier where commodities 

including petroleum products, forest products, chemical products and general bulk cargo 

are handled (Port Connecticut, 2003).  The Ports of Connecticut require periodic dredging 

to provide safe navigation channels and to support cost-competitive shipping important to 

the state’s economy.  The extent of metal contamination in the harbor sediment is an 

important determinant in how the dredged sediment is ultimately disposed (US EPA, 

2003).   

I propose to examine the physical characteristics and metal contamination in 

sediments within the Thames River/New London harbor complex.  The goal of this study 

will be to test the following hypotheses: (1) physical properties of the river and harbor 

sediments will vary from fine-grain, high organic matter content in the inner reaches of 

the Thames river to coarser, low organic matter content in the upper reaches of the river 

and outside the harbor in LIS; (2) metal contamination will be highest in fine-grained 

high organic matter content sediment proximate to point sources of contamination; and 

(3) metal contamination throughout New London harbor will be greater than the extent of 

metal contamination in sediment sampled from LIS. 



Towards this goal, the specific objectives of this research are to: (1) conduct a 

high spatial resolution sampling of the sediment representative of the entire length of the 

river and harbor areas (Appendices B and C); (2) measure the chemical [lead (Pb), zinc 

(Zn), nickel (Ni), copper (Cu), and iron (Fe)] and physical [texture, grain size, organic 

carbon content (loss on ignition)] properties of the sediment; and (3) determine the extent 

of anthropogenic metal contamination in the sediment through a comparison of the results 

of this study with other similar coastal rivers and embayments (Port Jefferson Harbor, 

NY, New Haven Harbor, CT, Bridgeport Harbor, CT, and Branford Harbor/River, CT) 

and previous measurements available in NOAA Status and Trends reports (Breslin and 

Sañudo-Wilhelmy, 1999; Rozan and Benoit, 2001; Wolfe et al., 1994). 

Workplan 

Sixteen sampling locations within the Thames River and New London harbor 

complex were selected to provide spatial coverage of the harbor and to collect a variety 

of sediment types (Appendices B and C).  Sample stations are located both proximate to 

and away from known wastewater discharge points and urban areas.  Sediment at each 

site will be collected using a ponar grab sampler deployed from the R/V Island Rover 

(lower reaches of the river, the harbor, and extending out into LIS) or from a canoe if 

necessary (upper shallow portions of the river).  Each sediment sample will be examined 

in the field for texture (approximate grain size), color and for the presence of large 

natural or anthropogenic particles (shell fragments, pieces of coal, etc.).  A portion of the 

surface sediment (0-3 cm) of each grab sample will be placed into a labeled zip-lock 

plastic bag and stored frozen for metal analysis.  A second portion of the sediment grab 

sample will be placed in a separate zip-lock plastic bag for particle size analysis and loss 



on ignition (LOI).  Salinity will be measured using a hand-held YSI salinity-conductivity-

temperature meter. 

Sediment samples will be oven-dried at 90°C for 24 hours prior to metal analysis.  

Dried sediment (1.0 ± 0.001 g) will be weighed into 30 ml glass beakers and digested 

using a hydrogen peroxide-nitric acid (H2O2-HNO3) sediment metal extraction technique 

according to US EPA Method 3050a (US EPA, 1986).  The filtered digest solutions will 

then be analyzed for Fe, Cu, Zn, Ni, and Pb using flame and graphite furnace atomic 

absorption spectrophotometry (PerkinElmer Zeeman 8100).  All glassware will be acid-

rinsed prior to use to prevent contamination.  A marine sediment reference material 

(NIST 2702 estuarine sediment) will be analyzed for metals to check the accuracy and 

precision of the analytical techniques.  Sediment organic matter content will be 

determined on oven-dried sediment from weight loss on ignition (LOI) at 550°C in a 

muffle furnace.  Sediment grain size distribution will be determined by manual sieving to 

separate the gravel, sand and silt-clay fractions.   

Outcomes and Reporting 

My students and I have completed the analysis of sediment copper, iron, zinc, 

nickel, lead and loss on ignition at over 179 harbor locations in CT including New Haven 

(99), Bridgeport (25), Norwalk (29) and Branford (26) since 2001 (Appendix D).  We are 

establishing an important database concerning recent sediment metal contamination in 

harbors along the Connecticut shoreline.  The Thames River/New London harbor 

complex provides an important example of an urbanized and industrialized harbor in 

eastern Connecticut (Appendix D).  I am also working with Dr. Eric West and the 

Geographic Information System club in the Geography Dept. at SCSU to develop 



interactive harbor maps of sediment metal contamination for placement on the SCSU 

Center for Coastal and Marine Studies website (http://www.southernct.edu/departments/ 

ccms/index.html) for both educational use and public access. 

Results of previous CSU supported research efforts were the subject of an article 

in the Bridgeport Post (9/14/2003), featured in a profiles in Southern Life (September 

2003) and Southern Magazine (Fall 2005), and cited in articles concerning disposal of 

dredged sediment from CT harbors in LIS [Hartford Courant (5/29/04), and NY Times 

(5/25/04)].  The Branford River study was also recently featured in a New Haven 

Register article (1/11/05).  The proposed Thames River/New London harbor study will 

also be used in support of undergraduate student-based research projects (Honors 

College, Marine Studies and Environmental Studies).  Results of this proposed research 

will be used to prepare a poster for presentation at the LIS Research Conference during 

the Fall 2008.  Results of previous CSU supported research have been presented as 

posters at the annual CSU Faculty Research Conferences (2002-2006) and the bi-annual 

LIS Research Conferences (2002, 2004, and most recently 2006).  A manuscript 

summarizing and interpreting the results of this study will be submitted for consideration 

for publication in Marine Pollution Bulletin.  Finally, the data collected in this study will 

be used to develop long-term collaborative research proposals to obtain external funding 

for this and similar projects.  Results of a previously CSU 2003-2004 supported oyster 

study resulted in the submission (12/2006) of a collaborative oyster research proposal 

with researchers from the Bureau of Aquaculture, Milford, CT submitted to the 2007 LIS 

Futures Fund. 
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Appendix A.3: BUDGET AND BUDGET JUSTIFICATION FORM   
 
 

Budget Item Amount 
(Whole 
Dollars) 

Brief Justification 

Faculty Stipend 
 

$0  

Support Services * $1,000 Support is requested for a student research 
assistant for 100 hours at $10.00 hour ($1,000).  
The student will assist in the collection, 
processing and metal analysis of the sediment 
samples.   
 

Supplies and 
Equipment 

$1,350 Funds totaling $1,350 will be used for the 
purchase of laboratory supplies that include 
acids (reagent and trace metal grade), filter 
membranes, chemical reagents, water 
purification cartridges, glassware and tank gas 
(acetylene and argon) for the atomic absorption 
spectrometer.   
 

Travel $2,450 Funds are requested for chartering ship time 
aboard the R/V Island Rover, (The Sound 
School, New Haven, CT) for use in support of 
collecting the sediment samples.  It is necessary 
to charter the ship for 14 hours (two 7 hour 
cruises) to complete the proposed sampling 
plan.  The charter rate is $175 per hour, 
therefore $2,450 is requested for ship time. 
 

 
Total 

 
$4,800 

 
N/A 

 
 
* For definition see Section 9.4 of the CSU-AAUP Contract, 2002-2006 
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