
TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  v 

TABLE OF CONTENTS 
Page Number 

1.0 INTRODUCTION...........................................................................................................................1-1 

1.1 OVERVIEW OF THE MASSACHUSETTS DREDGED MATERIAL MANAGEMENT PLAN ............................1-4 
1.2 MEPA SCOPE FOR BBDS DESIGNATION .....................................................................................1-4 
1.3 PURPOSE AND ORGANIZATION OF THIS DOCUMENT.......................................................................1-8 

2.0 NEED FOR THE BBDS ..............................................................................................................2-11 

2.1 BACKGROUND...........................................................................................................................2-11 
2.2 DATA RESOURCES ....................................................................................................................2-14 
2.3 DREDGING NEEDS BY TOWN......................................................................................................2-15 
2.4 DREDGING NEEDS BY REGION ...................................................................................................2-18 
2.5 ESTIMATED 20-YEAR DREDGING NEED FOR THE BUZZARDS BAY REGION....................................2-21 

3.0 ALTERNATIVES ANALYSIS .....................................................................................................3-25 

3.1 INTRODUCTION..........................................................................................................................3-25 
3.2 NO ACTION ALTERNATIVE..........................................................................................................3-26 
3.3 DISPOSAL SITE SCREENING PROCESS .......................................................................................3-26 
3.4 TREATMENT TECHNOLOGIES ALTERNATIVES...............................................................................3-28 

3.4.1 Dewatering .........................................................................................................................3-28 
3.4.2 Treatment Technologies.....................................................................................................3-28 

3.5 UPLAND/REUSE ALTERNATIVES .................................................................................................3-30 
3.5.1 Zone of Siting Feasibility (ZSF) ..........................................................................................3-30 
3.5.2 Exclusionary Screening Criteria .........................................................................................3-31 
3.5.3 Discretionary Criteria..........................................................................................................3-32 
3.5.4 Summary ............................................................................................................................3-33 

3.6 AQUATIC DISPOSAL ALTERNATIVE SCREENING: UNCONFINED OPEN WATER DISPOSAL ................3-33 
3.6.1 Background ........................................................................................................................3-33 
3.6.2 Description of Existing Sites in Massachusetts Bay and Cape Cod Bay...........................3-36 
3.6.3 Description of an Existing Site in Rhode Island Sound......................................................3-38 
3.6.4 Potential Locations for New Disposal Sites in Buzzards Bay ............................................3-38 
3.6.5 Benefits of Designating an Historic Site .............................................................................3-50 
3.6.6 Historic Disposal Sites in Buzzards Bay ............................................................................3-51 
3.6.7 Discussion ..........................................................................................................................3-56 
3.6.8 Delineation of Proposed Sites ............................................................................................3-57 
3.6.9 Proposed Alternative Site 2................................................................................................3-59 

3.6.9.1 Physical and Chemical Characteristics .....................................................................3-59 
3.6.9.2 Biological Characteristics...........................................................................................3-63 

3.6.10 Proposed Alternative Site 1 ...........................................................................................3-64 
3.6.10.1 Physical and Chemical Characteristics .....................................................................3-64 
3.6.10.2 Biological Characteristics...........................................................................................3-66 
3.6.10.3 Selection of Preferred Alternative..............................................................................3-67 

3.6.11 Evaluation Factors for candidate sites...........................................................................3-69 
3.7 SUMMARY.................................................................................................................................3-70 

4.0 PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE CANDIDATE SITES .................4-71 

4.1 BATHYMETRY AND SITE CAPACITY .............................................................................................4-71 
4.2 SEDIMENT GRAIN SIZE AND CHEMISTRY .....................................................................................4-76 

4.2.1 Historical References .........................................................................................................4-76 
4.2.2 Side-Scan Sonar Surveys ..................................................................................................4-76 
4.2.3 Grab Sampling and Sediment-Profile Imaging (SPI) Results ............................................4-81 
4.2.4 Sediment Chemical Analyses.............................................................................................4-86 

4.2.4.1 Grain Size and Total Organic Carbon (TOC) ............................................................4-86 



TABLE OF CONTENTS 
 

vi  Buzzards Bay Disposal Site – DMMP DEIR 

4.2.4.2 Trace Metals ..............................................................................................................4-88 
4.2.4.3 Polycyclic Aromatic Hydrocarbons (PAHs)................................................................4-89 
4.2.4.4 Pesticides and Polychlorinated Biphenyls (PCBs) ....................................................4-90 
4.2.4.5 Reference Areas........................................................................................................4-90 

4.2.5 Evaluation of Results..........................................................................................................4-91 
4.2.5.1 Evaluation of Metal Concentrations...........................................................................4-93 
4.2.5.2 Evaluation of PAH Concentrations ............................................................................4-94 
4.2.5.3 Evaluation of Pesticides and PCBs ...........................................................................4-94 

4.2.6 Summary ............................................................................................................................4-96 
4.3 PRELIMINARY ANALYSIS OF HYDRODYNAMICS AND EROSION POTENTIAL......................................4-96 

4.3.1 Preliminary Analysis: Bathymetric Depth-Difference Comparisons ...................................4-97 
4.3.2 Preliminary Analysis: Characterization of Wind, Wave and Current Conditions..............4-101 

4.3.2.1 Wind.........................................................................................................................4-101 
4.3.2.2 Waves......................................................................................................................4-103 
4.3.2.3 Bottom Currents.......................................................................................................4-105 

4.3.3 Preliminary Analysis: Modeling of Sediment Re-suspension...........................................4-108 
4.4 DETAILED ANALYSIS OF HYDRODYNAMICS ................................................................................4-109 

4.4.1 Field Program to Monitor Currents ...................................................................................4-110 
4.4.2 Detailed Wind and Wave Data Analysis...........................................................................4-113 

4.4.2.1 Winds.......................................................................................................................4-113 
4.4.2.2 Waves......................................................................................................................4-115 
4.4.2.3 Model Storm Conditions ..........................................................................................4-116 
4.4.2.4 Currents ...................................................................................................................4-118 
4.4.2.5 Measured Currents (Field Program)........................................................................4-119 

4.4.3 Summary ..........................................................................................................................4-119 
4.5 WATER COLUMN STRUCTURE AND CHEMISTRY.........................................................................4-120 

4.5.1 Stratification in Buzzards Bay...........................................................................................4-120 
4.5.2 Water Column Profiles .....................................................................................................4-120 
4.5.3 Water Chemistry...............................................................................................................4-121 

5.0 BIOLOGICAL CHARACTERISTICS OF THE CANDIDATE SITES........................................5-123 

5.1 BENTHOS................................................................................................................................5-124 
5.1.1 General.............................................................................................................................5-124 
5.1.2 Benthic Habitat Characterization......................................................................................5-125 

5.1.2.1 Candidate Site 1 Benthic Habitat Characterization .................................................5-129 
5.1.2.2 Candidate Site 2 Benthic Habitat Characterization .................................................5-135 

5.1.3 Summary of Benthic Habitat Characterization Results ....................................................5-140 
5.1.4 Benthic Community Structure...........................................................................................5-141 

5.1.4.1 Candidate Site 1 Benthic Community Characterization ..........................................5-145 
5.1.4.2 Candidate Site 2 Benthic Community Characterization ..........................................5-146 
5.1.4.3 Univariate Statistical Comparisons..........................................................................5-146 
5.1.4.4 Multivariate Statistical Comparisons........................................................................5-147 
5.1.4.5 Comparison to Other Studies ..................................................................................5-150 

5.1.5 Summary of Benthic Community Characterization Results .............................................5-151 
5.2 FINFISH AND SHELLFISH ..........................................................................................................5-152 

5.2.1 Regional Finfish Profile of Buzzards Bay .........................................................................5-152 
5.2.1.1 Results of Total Catch Analysis...............................................................................5-154 
5.2.1.2 Comparison of 9120N Subregion to Other Areas of the Bay ..................................5-156 

5.2.2 Candidate Site Finfish Data..............................................................................................5-161 
5.2.2.1 Station Characterization ..........................................................................................5-162 
5.2.2.2 Data Collection, Description, and Analysis..............................................................5-162 
5.2.2.3 Results .....................................................................................................................5-164 
5.2.2.4 Relative Abundance and Distribution ......................................................................5-164 
5.2.2.5 Station Description...................................................................................................5-166 

5.2.3 Select Species Summary Accounts .................................................................................5-169 
5.2.3.1 Atlantic Herring (Clupea harengus) .........................................................................5-169 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  vii 

5.2.3.2 Atlantic Menhaden (Brevoortia tyrannus) ................................................................5-170 
5.2.3.3 Bay Anchovy (Anchoa mitchilli) ...............................................................................5-171 
5.2.3.4 Black Sea Bass (Centropristis striata) .....................................................................5-171 
5.2.3.5 Bluefish (Pomatomus saltatrix)................................................................................5-172 
5.2.3.6 Butterfish (Peprilus triacanthus) ..............................................................................5-173 
5.2.3.7 Cunner (Tautoglabrus adspersus)...........................................................................5-173 
5.2.3.8 Little Skate (Raja erinacea) .....................................................................................5-174 
5.2.3.9 Long-finned Squid (Loligo pealeii) ...........................................................................5-174 
5.2.3.10 Northern Searobin (Prionotus carolinus), Striped searobin (Prionotus evolans).....5-175 
5.2.3.11 Scup (Stenotomus chrysops) ..................................................................................5-176 
5.2.3.12 Striped Anchovy (Anchoa hepsetus) .......................................................................5-177 
5.2.3.13 Summer Flounder (Paralichthys dentatus) ..............................................................5-177 
5.2.3.14 Tautog (Tautoga onitis)............................................................................................5-179 
5.2.3.15 Weakfish (Cynoscion regalis) ..................................................................................5-180 
5.2.3.16 Windowpane (Scophthalmus aquosus) ...................................................................5-180 
5.2.3.17 Winter Flounder (Pseudopleuronectes americanus) ...............................................5-181 
5.2.3.18 Summary of Select Species at Candidate Sites 1 and 2.........................................5-183 
5.2.3.19 Anadromous Fish.....................................................................................................5-183 
5.2.3.20 Other Northeastern Anadromous Fish Species.......................................................5-187 
5.2.3.21 Catadromous Species .............................................................................................5-188 
5.2.3.22 Amphidromous Species...........................................................................................5-189 
5.2.3.23 Relationship to Candidate Sites 1 and 2 .................................................................5-189 

5.2.4 Nursery Potential ..............................................................................................................5-189 
5.2.4.1 Length-Frequency Analysis of Select Species within Buzzards Bay ......................5-190 
5.2.4.2 Length-Frequency Analysis of Species within and Proximal to the Disposal Sites.5-192 
5.2.4.3 Evaluation of Nursery Potential of the Candidate Disposal Sites............................5-196 

5.2.5 Spawning Potential...........................................................................................................5-196 
5.2.5.1 Buzzards Bay...........................................................................................................5-196 
5.2.5.2 Comparison of Candidate Site 1 to Candidate site 2 Spawning Potential ..............5-197 

5.2.6 Lobsters............................................................................................................................5-197 
5.2.6.1 Comparison of Potential Lobster Habitat of Candidate Site 1 with Potential Lobster 

Habitat of Candidate Site 2 ..................................................................................................5-199 
5.2.7 Shellfish ............................................................................................................................5-199 

5.2.7.1 Gastropods ..............................................................................................................5-199 
5.2.7.2 Bivalves ...................................................................................................................5-200 
5.2.7.3 Shellfish Within and Adjacent to the Candidate Sites .............................................5-202 

5.3 ESSENTIAL FISH HABITAT ........................................................................................................5-202 
5.4 USE OF THE CANDIDATE SITES BY RARE OR ENDANGERED SPECIES..........................................5-205 

5.4.1 State-Listed Species ........................................................................................................5-205 
5.4.2 Federally-Listed Species ..................................................................................................5-210 

5.5 AVIFAUNA AND WILDLIFE .........................................................................................................5-212 
5.5.1 Avifauna............................................................................................................................5-213 

5.5.1.1 Seabirds...................................................................................................................5-213 
5.5.1.2 Waterfowl.................................................................................................................5-213 

5.5.2 Wildlife ..............................................................................................................................5-213 
5.6 WETLANDS AND SUBMERGED AQUATIC VEGETATION ................................................................5-219 

6.0 HUMAN USE CHARACTERISTICS OF THE CANDIDATE SITES.........................................6-221 

6.1 RECREATIONAL AND COMMERCIAL HARVESTING OF FINFISH......................................................6-222 
6.1.1 Recreational Usage..........................................................................................................6-222 

6.1.1.1 Recreational Boat Fishing........................................................................................6-224 
6.1.1.2 Recreational Shore Fishing .....................................................................................6-227 
6.1.1.3 Seasonality of Recreational Species .......................................................................6-227 
6.1.1.4 Value of Recreational Fishing..................................................................................6-228 
6.1.1.5 Usage of Candidate Sites for Recreational Fishing.................................................6-228 

6.1.2 Commercial Usage...........................................................................................................6-228 



TABLE OF CONTENTS 
 

viii  Buzzards Bay Disposal Site – DMMP DEIR 

6.1.2.1 Location of Commercial Fishing in Buzzards Bay ...................................................6-229 
6.1.2.2 Seasonality of Commercial Finfish Harvest.............................................................6-229 
6.1.2.3 Usage of Candidate Sites for Commercial Fishing..................................................6-231 

6.2 COMMERCIAL AND RECREATIONAL HARVESTING OF SHELLFISH .................................................6-231 
6.2.1 Recreational Shellfishing..................................................................................................6-231 
6.2.2 Commercial Shellfishing...................................................................................................6-231 

6.2.2.1 Commercial Whelk (Conch) Harvest .......................................................................6-233 
6.2.2.2 Seasonality of Commercial Conch Harvest .............................................................6-233 
6.2.2.3 Commercial Bivalve Mollusk Harvest ......................................................................6-233 
6.2.2.4 Seasonality of Commercial Bivalve Mollusk Harvest ..............................................6-234 

6.2.3 Value of Shellfishing Activity ............................................................................................6-235 
6.2.4 Value of Candidate Sites 1 and 2 as Shellfishing Grounds .............................................6-236 

6.3 COMMERCIAL AND RECREATIONAL HARVESTING OF LOBSTERS .................................................6-236 
6.3.1 Recreational Lobstering ...................................................................................................6-237 
6.3.2 Commercial Lobstering ....................................................................................................6-237 

6.3.2.1 Seasonality of Commercial Lobster Harvest ...........................................................6-239 
6.3.2.2 Location of Commercial Lobstering in Buzzards Bay..............................................6-239 

6.4 HISTORICAL AND ARCHAEOLOGICAL RESOURCES .....................................................................6-241 
6.5 NAVIGATION AND SHIPPING......................................................................................................6-243 
6.6 LAND USE, SPECIAL AREA DESIGNATIONS AND THE CAPE AND ISLANDS OCEAN SANCTUARY .....6-246 

6.6.1 Land Use ..........................................................................................................................6-246 
6.6.2 Special Area Designations ...............................................................................................6-248 
6.6.3 The Cape and Islands Ocean Sanctuary .........................................................................6-248 

6.7 AIR QUALITY AND NOISE..........................................................................................................6-249 
6.7.1 Air Quality .........................................................................................................................6-249 
6.7.2 Noise ................................................................................................................................6-250 

6.8 RECREATIONAL RESOURCES ...................................................................................................6-250 
6.9 ECONOMIC ENVIRONMENT.......................................................................................................6-250 

6.9.1 Cape Cod Economic Base ...............................................................................................6-251 
6.9.2 Falmouth and Surrounding Buzzards Bay Communities .................................................6-253 

6.10 ENVIRONMENTAL JUSTICE .......................................................................................................6-253 

7.0 DISPOSAL SITE IMPACTS......................................................................................................7-255 

7.1 BATHYMETRY..........................................................................................................................7-257 
7.1.1 MDFATE Model Results...................................................................................................7-260 
7.1.2 Discussion ........................................................................................................................7-263 

7.1.2.1 Candidate Site 1 ......................................................................................................7-263 
7.1.2.2 Candidate Site 2 ......................................................................................................7-263 
7.1.2.3 Summary of Bathymetry ..........................................................................................7-264 

7.1.3 No-Action..........................................................................................................................7-266 
7.2 SEDIMENT QUALITY.................................................................................................................7-266 

7.2.1 Evidence for Likely Effects Based on Existing Conditions ...............................................7-266 
7.2.2 Regulatory Evaluation of Sediment Chemistry.................................................................7-266 
7.2.3 Site Monitoring to Evaluate Long-Term Impacts to Sediment Chemistry ........................7-267 
7.2.4 No Action ..........................................................................................................................7-268 

7.3 WATER QUALITY .....................................................................................................................7-268 
7.3.1 Total Suspended Solids (TSS) .........................................................................................7-269 
7.3.2 STFATE Model Results....................................................................................................7-271 

7.3.2.1 Candidate Site 1 Results .........................................................................................7-271 
7.3.2.2 Candidate Site 2 Results .........................................................................................7-272 
7.3.2.3 Discussion ...............................................................................................................7-274 

7.3.3 LTFATE Modeling Results ...............................................................................................7-275 
7.3.3.1 LTFATE Results ......................................................................................................7-276 

7.3.4 LTFATE Modeling Conclusions........................................................................................7-277 
7.3.5 Evaluation of Increased TSS With Respect to State Water Quality Standards ...............7-277 
7.3.6 Dissolved Oxygen ............................................................................................................7-280 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  ix 

7.3.7 Contaminants ...................................................................................................................7-281 
7.3.8 No Action ..........................................................................................................................7-282 

7.4 BENTHIC COMMUNITIES...........................................................................................................7-282 
7.4.1 Summary of Potential Effects from Disposal on the Benthic Community ........................7-284 

7.4.1.1 Physical Effects .......................................................................................................7-284 
7.4.1.2 Effects of Increased Organic Content Carbon of Sediments...................................7-284 
7.4.1.3 Contaminant Content of Sediment Effects ..............................................................7-285 
7.4.1.4 Summary of Biological Effects.................................................................................7-285 

7.4.2 Comparison of Potential Effects at Candidate Sites 1 and 2 ...........................................7-286 
7.4.3 No-Action Alternative........................................................................................................7-286 
7.4.4 Site Monitoring to Evaluate Long-Term Impacts to the Benthic Community ...................7-287 

7.5 IMPACT TO FINFISH, MEGAINVERTEBRATES AND SHELLFISH ......................................................7-287 
7.5.1 Direct Impact ....................................................................................................................7-287 

7.5.1.1 Burial........................................................................................................................7-287 
7.5.1.2 Toxicological/Physiological Effects..........................................................................7-288 

7.5.2 Indirect Impact ..................................................................................................................7-288 
7.5.2.1 Effect on Energy Flow..............................................................................................7-289 
7.5.2.2 Effects on Biotic Interactions ...................................................................................7-290 
7.5.2.3 Effects on Habitat Suitability ....................................................................................7-290 

7.5.3 Summary of Direct and Indirect Impacts to Specific Finfish, Megainvertebrates, and Shellfish
 7-292 

7.5.3.1 Abundant or Notable Candidate Disposal Site Species ..........................................7-292 
7.5.3.2 Abundant or Notable Northern Deep-Stratum Species ...........................................7-298 
7.5.3.3 Abundant Northern, Shallow-Stratum Species........................................................7-302 
7.5.3.4 No-Action Alternative ...............................................................................................7-302 

7.5.4 Impact to Nursery Potential ..............................................................................................7-302 
7.5.4.1 Candidate Disposal Sites ........................................................................................7-302 
7.5.4.2 No-Action Alternative ...............................................................................................7-303 

7.5.5 Impact to Spawning..........................................................................................................7-303 
7.5.5.1 Direct Impact............................................................................................................7-303 
7.5.5.2 Indirect Impact .........................................................................................................7-304 
7.5.5.3 No-Action Alternative ...............................................................................................7-306 

7.5.6 Impact to Shellfish ............................................................................................................7-306 
7.5.6.1 Candidate Disposal Sites ........................................................................................7-306 
7.5.6.2 No-Action Alternative ...............................................................................................7-306 

7.5.7 Impact to Lobster..............................................................................................................7-307 
7.5.7.1 Candidate Disposal Sites ........................................................................................7-307 
7.5.7.2 No-Action Alternative ...............................................................................................7-307 

7.6 IMPACT TO ESSENTIAL FISH HABITAT AND EFH-DESIGNATED SPECIES ......................................7-307 
7.6.1 Water Column (Pelagic) Habitat Impact...........................................................................7-308 
7.6.2 Bottom (Benthic) Habitat Impact ......................................................................................7-311 
7.6.3 Mitigation ..........................................................................................................................7-313 
7.6.4 No-Action Alternative........................................................................................................7-313 

7.7 RARE AND ENDANGERED SPECIES...........................................................................................7-313 
7.8 WILDLIFE ................................................................................................................................7-314 

7.8.1 Avifauna............................................................................................................................7-314 
7.8.1.1 Shorebirds ...............................................................................................................7-314 
7.8.1.2 Seabirds...................................................................................................................7-314 
7.8.1.3 Waterfowl.................................................................................................................7-315 
7.8.1.4 Diving Waterfowl......................................................................................................7-315 
7.8.1.5 Principal Waterbird Colonies ...................................................................................7-315 

7.8.2 Reptiles.............................................................................................................................7-315 
7.8.3 Marine Mammals..............................................................................................................7-319 
7.8.4 No-Action Alternative........................................................................................................7-319 

7.9 WETLANDS AND SUBMERGED AQUATIC VEGETATION ................................................................7-319 
7.9.1 No-Action Alternative........................................................................................................7-319 



TABLE OF CONTENTS 
 

x  Buzzards Bay Disposal Site – DMMP DEIR 

7.10 IMPACT TO COMMERCIAL AND RECREATIONAL FINFISHING, SHELLFISHING AND LOBSTERING 
RESOURCES...................................................................................................................................7-319 

7.10.1 Finfishing......................................................................................................................7-319 
7.10.2 Shellfishing...................................................................................................................7-320 
7.10.3 Lobster Fishing.............................................................................................................7-321 
7.10.4 No-Action Alternative ...................................................................................................7-321 

7.11 HISTORIC AND ARCHAEOLOGICAL RESOURCES.........................................................................7-321 
7.11.1 No-Action Alternative ...................................................................................................7-321 

7.12 NAVIGATION AND SHIPPING......................................................................................................7-321 
7.12.1 Interference with Navigation in the Vicinity of the Sites ...............................................7-322 
7.12.2 Navigation Considerations at the Candidate Disposal Sites .......................................7-322 
7.12.3 No-Action Alternative ...................................................................................................7-323 

7.13 LAND USE, SPECIAL AREA DESIGNATIONS AND CAPE AND ISLANDS SANCTUARY ........................7-323 
7.13.1 No-Action Alternative ...................................................................................................7-324 

7.14 AIR QUALITY AND NOISE..........................................................................................................7-324 
7.14.1 Air Quality.....................................................................................................................7-324 
7.14.2 Noise ............................................................................................................................7-325 
7.14.3 No-Action Alternative ...................................................................................................7-325 

7.15 RECREATIONAL RESOURCES ...................................................................................................7-325 
7.15.1 No-Action Alternative ...................................................................................................7-325 

7.16 ECONOMIC ENVIRONMENT.......................................................................................................7-326 
7.16.1 No-Action Alternative ...................................................................................................7-326 

7.17 ENVIRONMENTAL JUSTICE .......................................................................................................7-326 
7.17.1 No-Action Alternative ...................................................................................................7-326 

8.0 SUMMARY EVALUATION OF CANDIDATE DISPOSAL SITE SUITABILITY.......................8-327 

8.1 BATHYMETRY, SITE CAPACITY, AND SITE ACCESSIBILITY...........................................................8-327 
8.2 SEDIMENT GRAIN SIZE AND CHEMISTRY ...................................................................................8-328 
8.3 HYDRODYNAMICS AND SEDIMENT RESUSPENSION POTENTIAL...................................................8-328 
8.4 WATER COLUMN CHEMISTRY...................................................................................................8-330 
8.5 IMPACTS ON THE BENTHIC COMMUNITY ....................................................................................8-330 
8.6 POTENTIAL IMPACTS ON FISHERY RESOURCES.........................................................................8-331 

8.6.1 Finfish ...............................................................................................................................8-331 
8.6.2 Shellfish ............................................................................................................................8-332 
8.6.3 Lobster..............................................................................................................................8-332 

8.7 POTENTIAL IMPACTS ON COMMERCIAL AND RECREATIONAL HARVEST OF FINFISH, SHELLFISH AND LOBSTER
 8-332 

8.7.1 Finfish ...............................................................................................................................8-332 
8.7.2 Shellfish ............................................................................................................................8-333 
8.7.3 Lobster..............................................................................................................................8-333 

8.8 POTENTIAL IMPACTS ON RARE OR ENDANGERED SPECIES ........................................................8-333 
8.9 POTENTIAL IMPACTS ON WILDLIFE............................................................................................8-334 
8.10 POTENTIAL IMPACTS ON WETLANDS OR SUBMERGED AQUATIC VEGETATION..............................8-334 
8.11 POTENTIAL IMPACTS ON HISTORICAL AND ARCHAEOLOGICAL RESOURCES.................................8-334 
8.12 POTENTIAL IMPACTS ON NAVIGATION AND SHIPPING .................................................................8-335 
8.13 POTENTIAL IMPACTS ON LAND USE AND SPECIAL AREA DESIGNATIONS .....................................8-335 
8.14 POTENTIAL IMPACTS ON AIR QUALITY AND NOISE .....................................................................8-335 
8.15 POTENTIAL IMPACTS ON RECREATIONAL RESOURCES...............................................................8-336 
8.16 POTENTIAL IMPACTS ON THE ECONOMIC ENVIRONMENT............................................................8-336 
8.17 POTENTIAL IMPLICATIONS FOR ENVIRONMENTAL JUSTICE..........................................................8-336 
8.18 SUMMARY RECOMMENDATION OF CANDIDATE SITE 1 AS THE PREFERRED ALTERNATIVE.............8-336 

9.0 MINIMIZATION AND MITIGATION OF IMPACTS...................................................................9-337 

9.1 LAND UNDER THE OCEAN ........................................................................................................9-337 
9.2 LAND CONTAINING SHELLFISH .................................................................................................9-338 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  xi 

10.0 COMPLIANCE WITH REGULATORY STANDARDS AND REQUIREMENTS FOR SITE USERS
 10-339 

10.1 INTRODUCTION......................................................................................................................10-339 
10.2 WETLANDS PROTECTION ACT................................................................................................10-340 
10.3 THE MASSACHUSETTS ENVIRONMENTAL POLICY ACT .............................................................10-342 
10.4 WATER QUALITY CERTIFICATE...............................................................................................10-342 
10.5 CHAPTER 91.........................................................................................................................10-343 
10.6 FEDERAL CONSISTENCY........................................................................................................10-344 
10.7 CLEAN WATER ACT SECTION 404(B)(1) ANALYSIS..................................................................10-345 

10.7.1 Subpart B - Compliance with the Guidelines .............................................................10-345 
10.7.2 Subpart C - Potential Impacts on Physical/Chemical Characteristics of the Aquatic 

Ecosystem...............................................................................................................................10-346 
10.7.3 Subpart D - Potential Impacts on Biological Characteristics of the Aquatic Ecosystem..10-

346 
10.7.4 Subpart E - Potential Impacts on Special Aquatic Sites ............................................10-346 
10.7.5 Subpart F - Potential Effects on Human Use Characteristics....................................10-347 
10.7.6 Subpart G - Evaluation and Testing...........................................................................10-347 
10.7.7 Subpart H - Actions to Minimize Adverse Effects ......................................................10-347 

10.8 RIVERS AND HARBORS ACT OF 1899, SECTION 10 .................................................................10-348 
10.9 THE ENDANGERED SPECIES ACT ...........................................................................................10-348 
10.10 MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT.................................10-348 

11.0 BBDS MANAGEMENT AND MONITORING PLAN ..............................................................11-351 

11.1 BACKGROUND.......................................................................................................................11-351 
11.2 SMMP OBJECTIVES..............................................................................................................11-351 
11.3 SITE MANAGEMENT RESPONSIBILITIES AND AUTHORITIES .......................................................11-352 

11.3.1 Disposal and Monitoring Advisory Committee (DMAC).............................................11-352 
11.3.2 Enforcement and Monitoring......................................................................................11-354 

11.4 SITE MANAGEMENT APPROACH .............................................................................................11-354 
11.4.1 Other Management Considerations...........................................................................11-356 

11.5 SITE CHARACTERIZATION ......................................................................................................11-356 
11.5.1 Site Location ..............................................................................................................11-356 
11.5.2 Reference Areas ........................................................................................................11-356 
11.5.3 Physical Characteristics.............................................................................................11-357 

11.5.3.1 Currents .................................................................................................................11-357 
11.5.3.2 Waves....................................................................................................................11-357 
11.5.3.3 Erosion Potential....................................................................................................11-358 
11.5.3.4 Sediment Quality ...................................................................................................11-358 
11.5.3.5 Water Column Characteristics and Water Quality.................................................11-358 

11.5.4 Biological Characteristics...........................................................................................11-359 
11.5.4.1 Commercial /Recreational Fish and Shellfish Resources .....................................11-359 
11.5.4.2 Commercial/Recreational Fishing..........................................................................11-360 
11.5.4.3 Submerged Aquatic Vegetation.............................................................................11-362 
11.5.4.4 Rare and Endangered Species .............................................................................11-362 

11.6 SITE MONITORING PROGRAM.................................................................................................11-362 
11.6.1.1 General Management Conditions..........................................................................11-363 

11.6.2 Compliance Monitoring ..............................................................................................11-364 
11.6.2.1 Disposal Conditions, Locations, and Release Timing ...........................................11-364 
11.6.2.2 Allowable Disposal Technologies and Methods ....................................................11-366 
11.6.2.3 Modifications to Disposal Practices .......................................................................11-366 

11.6.3 Environmental Monitoring ..........................................................................................11-366 
11.6.3.1 Tiered Approach to Environmental Monitoring ......................................................11-367 
11.6.3.2 Baseline and First Year Monitoring .......................................................................11-369 
11.6.3.3 Second Year Post-Disposal Monitoring.................................................................11-370 

11.6.4 Movement of Dredged Material..................................................................................11-370 



TABLE OF CONTENTS 
 

xii  Buzzards Bay Disposal Site – DMMP DEIR 

11.6.5 Absence from the Disposal Site of Pollutant-Sensitive Biota Characteristic of the General 
Area 11-371 

11.6.6 Changes in Water Quality ..........................................................................................11-373 
11.6.6.1 Changes in Water Quality: Tier 1 ..........................................................................11-374 

11.6.7 Changes in Composition or Numbers of Pelagic, Demersal, or Benthic Biota at or near 
the Disposal Site .....................................................................................................................11-374 

11.6.8 Accumulation of Material Constituents in Marine Biota at or Near the Site ...............11-375 
11.6.9 Quality Assurance/Quality Control .............................................................................11-377 
11.6.10 Monitoring Technologies and Techniques .................................................................11-377 

11.6.10.1 Techniques to Monitor Mound Stability .................................................................11-377 
11.6.10.2 Benthic Infaunal Monitoring Techniques ...............................................................11-378 
11.6.10.3 Water Quality Monitoring Techniques ...................................................................11-379 
11.6.10.4 Sediment Quality Monitoring Techniques..............................................................11-379 
11.6.10.5 Living Resource Monitoring Techniques ...............................................................11-379 
11.6.10.6 Bioaccumulation Measurements ...........................................................................11-379 

11.7 DISPOSAL SITE HISTORY .......................................................................................................11-379 
11.8 SITE CLOSURE......................................................................................................................11-380 

12.0 DRAFT SECTION 61 FINDING..............................................................................................12-381 

12.1 POTENTIAL ENVIRONMENTAL IMPACTS FROM DESIGNATION OF BBDS .....................................12-381 
12.1.1 Sediments ..................................................................................................................12-381 
12.1.2 Water Quality .............................................................................................................12-381 
12.1.3 Benthos ......................................................................................................................12-381 
12.1.4 Finfish and Shellfish...................................................................................................12-382 
12.1.5 Commercial and Recreational Fishing Site Use ........................................................12-382 
12.1.6 Wetlands ....................................................................................................................12-382 
12.1.7 Wildlife........................................................................................................................12-382 
12.1.8 Endangered Species..................................................................................................12-383 
12.1.9 Historic and Archaeological Resources .....................................................................12-383 
12.1.10 Navigation and Shipping ............................................................................................12-383 
12.1.11 Land Use....................................................................................................................12-384 
12.1.12 Air Quality and Noise .................................................................................................12-384 
12.1.13 Recreation Resources ...............................................................................................12-384 

12.2 IMPLEMENTATION OF MITIGATION MEASURES AND PROPOSED MITIGATION IMPLEMENTATION 
SCHEDULE ...................................................................................................................................12-384 

12.3 DRAFT SECTION 61 FINDING..................................................................................................12-384 

13.0 RESPONSE TO COMMENTS ................................................................................................13-385 

13.1 DEPARTMENT OF ENVIRONMENTAL PROTECTION, SOUTHEAST REGIONAL OFFICE (SERO) DIVISION OF 
WETLANDS .................................................................................................................................13-385 

13.2 DEPARTMENT OF ENVIRONMENTAL PROTECTION, DIVISION OF WATERWAYS............................13-386 
13.3 COMMONWEALTH OF MASSACHUSETTS, DIVISION OF MARINE FISHERIES.................................13-387 
13.4 CAPE COD COMMISSION........................................................................................................13-388 
13.5 THE COALITION FOR BUZZARDS BAY......................................................................................13-389 
13.6 SIERRA CLUB, CAPE COD GROUP..........................................................................................13-390 

14.0 REFERENCES........................................................................................................................14-393 

15.0 LIST OF PREPARERS...........................................................................................................15-420 

 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  xiii 

LIST OF APPENDICES 
 

A. Environmental Notification Form (ENF) and Associated Correspondence 
 

B. Buzzards Bay Dredging Database 
 

C. Buzzards Bay Site Investigation  
 

D. Physical Characterization of the Proposed Buzzards Bay Disposal Site  
 

E. Results of the October 2000 Bathymetric Survey 
 

F. November 2000 Baseline Characterization of Sediment Chemistry at Two Candidate Dredged 
Material Disposal Sites in Buzzards Bay 

 
G. November 2000 REMOTS® Survey at Two Candidate Dredged Material Disposal Sites in 

Buzzards Bay  
 

H. Evaluation of Baseline Water Column Chemistry and Sediment Resuspension Potential at Two 
Candidate Dredged Material Disposal Sites in Buzzards Bay 

 
I. November 2000 Baseline Characterization of Benthic Macroinvertebrate Communities at Two 

Candidate Dredged Material Disposal Sites in Buzzards Bay 
 

J. Massachusetts Division of Marine Fisheries Trawl Data Analysis 
 

K. Buzzards Bay Disposal Site Fisheries Trawl Survey Report March 2001 – March 2002 
 

L. Bottom Classification Survey Buzzards Bay 
 

M. BBDS EFH 
 

N. Competing Site Use Assessment 
 

O. Endangered Species Act, Section 7, Correspondence 
 

P. Results from MDFATE and STFATE Simulations at Two Proposed Buzzards Bay Disposal Sites 
 

Q. Detailed Hydrodynamic Analysis 
 
 



TABLE OF CONTENTS 
 

xiv  Buzzards Bay Disposal Site – DMMP DEIR 

LIST OF FIGURES 
 
Figure 1-1.  Map of Buzzards Bay showing the location of the historically-used CLDS off of West 

Falmouth (from NOAA Nautical Chart 13229)...................................................................................1-2 
Figure 1-2.  Map of the historic CLDS showing the location of the former BBDS. ....................................1-3 
Figure 1-3.  Map showing the location of candidate sites 1 and 2 in relation to the historic CLDS and 

former BBDS. ....................................................................................................................................1-6 
 
Figure 2-1.  Dredged material points of origin from historic permitted projects (USACE). ......................2-12 
 
Figure 3-1.  DMMP preferred alternative screening process proven in the New Bedford/ Fairhaven Harbor 

EIR and applied to this BBDS DEIR................................................................................................3-27 
Figure 3-2.  ZSF (50-mile radius) delineated for the New Bedford/Fairhaven EIR and applied to the BBDS 

DEIR. ...............................................................................................................................................3-31 
Figure 3-3.  Cleveland Ledge Disposal Site and Buzzards Bay Disposal Site. .......................................3-34 
Figure 3-4.  Dredged materials points of origins from historic permitted projects (USACE) and disposal 

sites. ................................................................................................................................................3-35 
Figure 3-5.  Existing and potentially designated disposal sites. ..............................................................3-37 
Figure 3-6.   Map showing the general distribution of different types of sediments in Buzzards Bay (from 

Moore 1963) and the locations of several potential aquatic disposal sites evaluated in this EIR...3-40 
Figure 3-7.  Generalized competing site fishing uses for new disposal sites in Buzzards Bay. ..............3-42 
Figure 3-8.  Generalized competing site recreational fishing uses for new disposal sites in Buzzards Bay.

.........................................................................................................................................................3-43 
Figure 3-9.  Generalized competing site recreational charter uses for new disposal sites in Buzzards Bay.

.........................................................................................................................................................3-44 
Figure 3-10.  Generalized competing uses as described by bait and tackle shops for new disposal sites in 

Buzzards Bay. .................................................................................................................................3-45 
Figure 3-11.  Generalized competing site commercial uses for new disposal sites in Buzzards Bay. ....3-46 
Figure 3-12.  Generalized completing uses as described by harbormasters for new disposal sites in 

Buzzards Bay. .................................................................................................................................3-47 
Figure 3-13.  Common commercial and recommended tank vessel routes through Buzzards Bay........3-49 
Figure 3-14.  Historic Buzzards Bay disposal areas in relation to eel grass and salt marshes. ..............3-52 
Figure 3-15.  Historic or potential new Buzzards Bay disposal areas and fish and shellfish resources..3-53 
Figure 3-16.  Three survey areas in Buzzards Bay. ................................................................................3-58 
Figure 3-17.  Cleveland Ledge survey area bathymetry: 1998 and 2000 surveys. .................................3-60 
Figure 3-18.  Proposed alternative disposal delineations relative to bottom topography and the results of 

the 1981 side-scan sonar survey over the Cleveland Ledge Disposal Site (Cermano et al. 1989)....3-
61 

Figure 3-19.  Map based on the bathymetric survey of 1998 and 2000 showing the locations of the 
Southern Basin and Eastern Basin features having depths greater than 12 meters. .....................3-68 

 
Figure 4-1.  Two-dimensional contour map showing bottom topography in and around candidate disposal 

sites 1 and 2 based on the combined results of the May 1998 and October 2000 bathymetric 
surveys (depths are MLW). .............................................................................................................4-72 

Figure 4-2.  Three-dimensional map showing bottom topography in and around candidate disposal sites 1 
and 2 based on the combined results of the May 1998 and October 2000 bathymetric surveys 
(vertical exaggeration is 40x). .........................................................................................................4-73 

Figure 4-3.  Textural distribution of Buzzards Bay sediments (reproduced from Howes and Goehringer 
1996, original map from Moore 1963) showing approximate location of CLDS..............................4-77 

Figure 4-4.  Overview of side scan sonar surveys of BBDS 2002. ..........................................................4-78 
Figure 4-5.  Process map of textural regions of CLDS area from the 1981 side-scan sonar survey 

(reproduced from Maguire 1997a, original map from Germano et. al. 1989). ................................4-79 
Figure 4-6.  Interpretive process map of bottom character at the former CLDS (based on a side-scan 

sonar survey conducted by SAIC in 1998 and reported in Maguire 1998b). ..................................4-80 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  xv 

Figure 4-7.   Side Scan Sonar Mosaic and Video Drift Survey – Trawl Lane 2, BBDS. ..........................4-82 
Figure 4-8.  Side scan sonar survey of the southern section of candidate site 1. ...................................4-83 
Figure 4-9.  Side scan sonar mosaic of the area located southeast of the CLDS boundary and due east of 

candidate sites 1 and 2. ..................................................................................................................4-84 
Figure 4-10. Side scan sonar survey for the central area of candidate site 2. ........................................4-85 
Figure 4-11.  Map showing the location of sediment grab sampling stations at candidate sites 1 and 2 and 

reference areas REF-NEW (station prefix = “RN”) and REF-2 (station prefix = “2R”). ...................4-87 
Figure 4-12.  Map of stations in Buzzards Bay where sediment chemistry data have been collected under 

the NOAA NS&T and EPA EMAP regional monitoring programs. ..................................................4-92 
Figure 4-13.  Average sediment concentrations of various metals at the two candidate disposal sites, two 

reference areas, and Buzzards Bay regional stations.....................................................................4-93 
Figure 4-14.  Average sediment concentrations of LMW PAHs, HMW PAHs, and Total PAHs at the two 

candidate disposal sites, two reference areas, and Buzzards Bay regional stations. ....................4-95 
Figure 4-15.  Average sediment concentrations of total PCBs at the two candidate disposal sites, two 

reference areas, and Buzzards Bay regional stations.....................................................................4-96 
Figure 4-16.  Contour map of depth differences (bottom) between the May 1998 (top) and March 1990 

(middle) bathymetric surveys at the former BBDS (from Maguire Group Inc., 1998c). ..................4-98 
Figure 4-17.  Map showing the results of the depth difference comparison between the October 2000 and 

May 1998 bathymetric surveys........................................................................................................4-99 
Figure 4-18.  Map showing the location of the NOAA BUZM3 C-man station at the entrance to Buzzards 

Bay and the deployment location of the USGS current meter (inset). ..........................................4-102 
Figure 4-19.  A wind rose based on data collected over the period 1985 to 1994 at the NOAA 

meterological station at the entrance to Buzzards Bay. ................................................................4-103 
Figure 4-20.  Buzzards Bay tidal current chart showing flood currents 4 hr afeeter slack tide..............4-106 
Figure 4-21.  A current rose based on the USGS current meter data collected over various intervals from 

1982 to 1985..................................................................................................................................4-107 
Figure 4-22.  Map showing the location of the ADCM deployment and the ADCP transect lines used to 

measure currents during the November 2003 field survey. ..........................................................4-110 
Figure 4-23.  Bottom current speeds at the ADCM station, 11-12 November 2003. .............................4-111 
Figure 4-24.   Vector plot showing speed and direction of bottom currents at the ADCM station, 11-12 

November 2003. ............................................................................................................................4-111 
Figure 4-25.  Average current velocities with depth along transect 08, at approximately 09:15 on 12 

November 2003. ............................................................................................................................4-112 
Figure 4-26.  Average current velocities with depth along transect 30, at approximately 16:50 on 12 

November 2003. ............................................................................................................................4-112 
Figure 4-27.   Map showing locations of NOAA’s NDBC data buoys. ...................................................4-113 
Figure 4-28.  Wind roses for wind speeds in 10-mph increments.  Note: Fractional occurrences shown in 

radial direction. ..............................................................................................................................4-114 
Figure 4-29.  Percent occurrence of wave heights at BUZM3. ..............................................................4-115 
Figure 4-30.  Percent occurrence of wave heights at Station 44028.....................................................4-116 
Figure 4-31.  Map showing fetch in various directions at the proposed candidate disposal sites. ........4-117 
Figure 4-32.  Model predicted bottom currents in the vicinity of the proposed candidate disposal sites 

during maximum flood tide. ...........................................................................................................4-118 
Figure 4-33.  Model predicted bottom currents in the vicinity of the proposed candidate disposal sites 

during maximum ebb tide. .............................................................................................................4-119 
 
Figure 5-1.  Map of SPI survey stations and benthic habitat types at candidate site 1. ........................5-126 
Figure 5-2.  Map of SPI survey stations and benthic habitat types at candidate site 2. ........................5-127 
Figure 5-3.  SPI image from the shallow, northern portion of site 1 (Station E2 in Figure 5-1) showing 

small tubes of opportunistic Stage I polychaetes present at the surface of very fine sand (habitat 
type SA.F)......................................................................................................................................5-130 

Figure 5-4.  SPI image from a station in the basin area of site 1 (Station F7 in Figure 5-1) illustrating the 
fine-grained surface sediment (>4 phi) which was found throughout the deeper portion of candidate 
site 1. .............................................................................................................................................5-131 

Figure 5-5.  Map of mean OSI values at the site 1 sampling stations. ..................................................5-134 



TABLE OF CONTENTS 
 

xvi  Buzzards Bay Disposal Site – DMMP DEIR 

Figure 5-6.  SPI images from site 2 illustrating three different benthic habitat types: SA.F, UN.SI and 
UN.SF............................................................................................................................................5-136 

Figure 5-7.  Map of mean OSI values at the site 2 sampling stations. ..................................................5-139 
Figure 5-8.  Map showing the location of benthic community sampling stations at candidate disposal sites 

1 and 2 and reference areas REF-NEW and REF-2.....................................................................5-142 
Figure 5-9.  Among-site comparisons of average number of taxa per station (top) and average number of 

individuals/m2 per station (bottom).  Error bars are 95% confidence intervals.............................5-148 
Figure 5-10.  Among site comparisons of average species richness (top), diversity (middle) and evenness 

(bottom).  Error bars are 95% confidence intervals.......................................................................5-149 
Figure 5-11.  Location of DMF trawl stations in Buzzards Bay. 9110 Stations represent shallow 

subregions while 9120 stations represent deep subregions (Maguire 2002a). ............................5-153 
Figure 5-12 (a and b).  Average biomass per tow by season and year.................................................5-155 
Figure 5-13.  Average biomass per tow by season and year for a) finfish (top) and b) invertebrates 

(bottom). ........................................................................................................................................5-157 
Figure 5-14.  Biomass of top nine finfish species by year for a) spring and b) fall. ...............................5-158 
Figure 5-15.  Average species richness per tow by season and year. ..................................................5-159 
Figure 5-16.  Finfish results by subregion.  Error bars are plus and minus one standards deviation from 

the mean (from Maguire 2002a)....................................................................................................5-159 
Figure 5-17.  Trawl stations for the March 2001 to March 2002 monthly fisheries surveys (Camisa and 

Wilbur 2002). .................................................................................................................................5-162 
Figure 5-18.  Mean number per tow for all species and all stations combined over time (with 95% 

confidence interval (CI)). ...............................................................................................................5-165 
Figure 5-19.  Mean weight per tow for all species and all stations combined over time (95% CI). .......5-165 
Figure 5-20.   Mean number per tow for scup vs. all species, stations combined (95%CI)...................5-165 
Figure 5-21.  Mean weight per town scup versus all species, stations combined (95% CI)..................5-165 
Figure 5-22.  Mean number per tow by station, all species combined (95% CI). ..................................5-166 
Figure 5-23.  Mean weight per tow by station, all species combined (95% CI). ....................................5-166 
Figure 5-24.  Total catch (species pooled) in number and weight (kilograms) over time by station (Camisa 

and Wilbur 2002). ..........................................................................................................................5-168 
Figure 5-25.  Scup length-frequency for all fish sampled, May through October (fork length in millimeters, 

n = 10,692). ...................................................................................................................................5-193 
Figure 5-26.  Butterfish length-frequency for all fish sampled, May through December (Fork length in 

millimeters, n = 5,548). ..................................................................................................................5-194 
Figure 5-27.  Longfin squid length-frequency, May – December (Mantle length in millimeters, n = 2,766).5-

195 
Figure 5-28.  DMF shellfish harvesting classifications within and proximal to the candidate disposal sites.

.......................................................................................................................................................5-201 
Figure 5-29.  Ten-minute square coordinate EFH grid for Buzzards Bay (NOAA, NMFS)....................5-204 
Figure 5-30.  Finfish species and long-finned squid, their respective life stages confirmed within the 

candidate disposal sites, and seasonal occurrence of life stages most susceptible to dredged 
sediment disposal activities...........................................................................................................5-206 

Figure 5-31.  Diadromous fish species confirmed within the candidate disposal sites – seasonal 
occurrence of life stages most susceptible to dredged sediment disposal activities. ...................5-207 

Figure 5-32.  Seasonal occurrence of shellfish and lobster life stages in Buzzards Bay and Falmouth legal 
harvest seasons. ...........................................................................................................................5-208 

Figure 5-33.  Species confirmed within the candidate disposal sites – seasonal occurrence of commercial 
and recreational catch. ..................................................................................................................5-209 

Figure 5-34.  Wetland resources in relation to the candidate disposal sit .............................................5-220 
 
Figure 6-1.  Usage patterns described by recreational anglers. ............................................................6-223 
Figure 6-2.  Usage patterns described by recreational charters............................................................6-225 
Figure 6-3.  Usage patterns described by bait and tackle shop proprietors. .........................................6-226 
Figure 6-4.  Usage patterns described by commercial fishermen. ........................................................6-230 
Figure 6-5.  Shellfish usage areas near the proposed disposal sites. ...................................................6-232 
Figure 6-6.  Statistical reporting map (lobster catch) showing territorial waters and outlying areas. ....6-238 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  xvii 

Figure 6-7.  Commercial lobster catch statistics from Management Area 14, 1990-2000 (from H. McBride, 
personal communication). .............................................................................................................6-240 

Figure 6-8.  Shipwrecks in Buzzards Bay and vicinity. ..........................................................................6-243 
Figure 6-9.  Vessel routes in Buzzards Bay...........................................................................................6-245 
Figure 6-10.  Falmouth land use map. ...................................................................................................6-247 
Figure 6-11.  Breakdown of employing industries (Source: Cape Cod Commission, 2001). ................6-251 
Figure 6-12.  Counties in the Buzzards Bay area. .................................................................................6-252 
 
Figure 7-1.  MDFATE model material characterization values used for the 106,000 cy disposal at 

candidate sites 1 and 2. ................................................................................................................7-260 
Figure 7-2.  MDFATE output showing the mound resulting from 53 barge loads of 2,000 cy each disposed 

of at the center of candidate site 1. ...............................................................................................7-261 
Figure 7-3.  MDFATE output showing the mound resulting from 53 barge loads of 2000 cy each disposed 

of at the center of candidate site 2. ...............................................................................................7-262 
Figure 7-4.  Bathymetric contour chart of the 2,400 by 2,400 meter survey area showing five disposal 

mounds within the confines of Massachusetts Bay Disposal Site, 1.0 meter contour interval 
(Adapted from SAIC, 2002). ..........................................................................................................7-265 

Figure 7-5.  Six stations in Buzzards Bay where TSS concentrations in the water column were determined 
by the EPA’s EMAP program over the period 1990 through 1993.  A seventh station (VA91-413) 
located in the Westport River is not shown. ..................................................................................7-270 

Figure 7-6.  Maximum accumulated silt and clay particle concentrations over a 4-hour period resulting 
from a 2,000 cy release from a split-hull barge at Candidate site 1..............................................7-272 

Figure 7-7.  Maximum accumulated silt and clay concentration within the sediment particle cloud from 1 to 
4 hours following release of 2,000 cy of dredged material at candidate site 1. ............................7-273 

Figure 7-8.  Maximum accumulated silt and clay particle concentrations over a 4-hour period resulting 
from a 2,000 cy release from a split-hull barge at candidate site 2...............................................7-273 

Figure 7-9.  Maximum accumulated silt and clay concentration within the sediment particle cloud from 1 to 
4 hours following release of 2,000 cy of dredged material at site 2. .............................................7-274 

Figure 7-10.  Environmental (i.e., wave and current) conditions necessary for sediment movement. ..7-277 
 
Figure 11-1.  Candidate site 1 stages of development. .......................................................................11-353 
Figure 11-2.  BBDS marker buoy specifications and configuration (from Massachusetts Department of 

Environmental Management 1993). ............................................................................................11-355 
 
 



TABLE OF CONTENTS 
 

xviii  Buzzards Bay Disposal Site – DMMP DEIR 

LIST OF TABLES 
 
Table 2-1.  Annual average dredged material volume summary by town (excluding New 

Bedford/Fairhaven and Westport). ..................................................................................................2-16 
Table 2-2.  Annual average dredged material volume summary by region. ............................................2-19 
Table 2-3.  Estimated 20-year dredging need for the Buzzards Bay region............................................2-23 
 
Table 3-1.  Cost and production rates of various dredged material treatment technologies. ..................3-29 
Table 3-2.  Summary of treatment technology characteristics.................................................................3-30 
Table 3-3.  Rationale for characterizing various alternative treatment technologies as impracticable....3-30 
Table 3-4.  Summary of screening results for the upland/reuse sites in the ZSF for New 

Bedford/Fairhaven Harbor applied to BBDS. ..................................................................................3-31 
Table 3-5.  Characteristics of the Eight Alternative Upland Disposal Sites. ............................................3-32 
Table 3-6.  BBDS disposal history (projects permitted by USACE for disposal at BBDS). .....................3-36 
Table 3-7.  Summary of Competing Fishing Site Uses in Buzzards Bay.................................................3-41 
Table 3-8.  Summary of Environmental Conditions at the New Disposal Sites Under Consideration.....3-48 
Table 3-9.  Historic Disposal Sites in Buzzards Bay Inventoried for the Massachusetts Navigation and 

Dredging Management Study (USACE-NAE 1995). .......................................................................3-51 
Table 3-10.  Summary of Historic Disposal Sites in Buzzards Bay and Vicinity......................................3-54 
Table 3-11.  Estimated costs for use of MBDS, CCDS, and Central Buzzards Bay Site. .......................3-56 
 
Table 4-1.    Estimated capacity of candidate sites 1 and 2, assuming each site would be filled with 

dredged material to a uniform depth. ..............................................................................................4-74 
Table 4-2.  Target sediment contaminants for chemical analyses...........................................................4-88 
Table 4-3.  Average grain size distributions and TOC concentrations in surface sediments collected at the 

various sites.....................................................................................................................................4-88 
Table 4-4.  Average metal concentrations (in micrograms per kilogram (µg/kg) dry weight) in surface 

sediments collected within candidate sites 1 and 2 and in nearby reference areas. ......................4-89 
Table 4-5.  Average concentrations of organic contaminants (in µg/kg dry weight) in surface sediments 

collected within  candidate sites 1 and 2 and in nearby reference areas........................................4-90 
Table 4-6.  Sediment resuspension (“erosion depth”) calculated using the Glenn and Grant model (1987) 

for “very rare” wind, wave, and current conditions at the candidate disposal sites.......................4-109 
 
Table 5-1.  Calculation of the organism sediment index........................................................................5-129 
Table 5-2.  Summary statistics for benthic community data from candidate sites 1 and 2 and the two 

reference areas (from Maguire 2001d)..........................................................................................5-143 
Table 5-3.  Distribution of spring average CPUE, biomass, species richness, and highest relative 

abundance of select finfish species, by sub region in Buzzards Bay (Maguire 2002a). ...............5-161 
Table 5-4.   Distribution of fall average CPUE, biomass, species richness, and highest relative abundance 

of select finfish species, by sub region in Buzzards Bay (Maguire 2002a). ..................................5-161 
Table 5-5.    General description of fisheries trawl stations in Buzzards Bay (from Camisa and Wilbur, 

2002). ............................................................................................................................................5-163 
Table 5-6.  Number, weight and percentage for top 90% of all species collected from March 2001 through 

March 2002 (Camisa and Wilbur 2002). .......................................................................................5-164 
Table 5-7.  Species richness by station and sampling event.................................................................5-167 
Table 5-8.  Summary of select species relative to the proposed candidate disposal sites and proximal 

areas..............................................................................................................................................5-183 
Table 5-9.  Nursery species reported to occur in Buzzards Bay, their seasonal occurrence within 

candidate sites and vicinity, life zone, and life history...................................................................5-190 
Table 5-10.  Nursery potential assessment for each candidate disposal site........................................5-196 
Table 5-11.  Spawning requirements of economically important finfish species identified as having 

spawning potential in the vicinity of the candidate disposal sites. ................................................5-198 
Table 5-12.  Shellfish species of economic importance in Buzzards Bay. ............................................5-200 
Table 5-13.  Summary of essential fish habitat (EFH) designation ten-minute square coordinates......5-203 



TABLE OF CONTENTS 

Buzzards Bay Disposal Site – DMMP DEIR  xix 

Table 5-14.  EFH-designated species and their life stages (denoted by “x”) associated with the grid 
described in Table 5-13 (includes finfish, invertebrates, and shellfish).........................................5-204 

Table 5-15.  Marine turtles, their federal and state status and occurrence in southern New England 
waters. ...........................................................................................................................................5-211 

Table 5-16.  Habitat and food preferences of marine turtles found in southern New England waters. .5-211 
Table 5-17.  Avifauna expected to frequent the offshore open water environment within and adjacent to 

buzzards bay within the vicinity of the candidate disposal sites (adapted from Howes and 
Goehringer 1996; Veit and Peterson 1993) ..................................................................................5-214 

 
Table 6-1.  Cape Cod Canal total vessel traffic and tonnage by vessel type, 2000. .............................6-246 
Table 6-2.  Environmental justice criteria analysis for Falmouth (US Census designated place (CDP)). ...6-

254 
 
Table 7-1.  MDFATE input parameters and assumptions (the latter denoted by *)...............................7-258 
Table 7-2 (a and b).  Clumped and non-clumped material volume fractions.........................................7-260 
Table 7-3.  MDFATE results summary...................................................................................................7-263 
Table 7-4.  TSS concentrations (mg/L) for Buzzards Bay stations from the EPA EMAP Program. ......7-270 
Table 7-5.  STFATE simulation parameters...........................................................................................7-271 
Table 7-6.  Abundant or notable fisheries resources at the candidate disposal sites and their respective 

prey................................................................................................................................................7-293 
Table 7-7.  EFH species and species life stage designated for EFH quadrant coincident with project area, 

with comparisons to the findings of two DMMP studies. ...............................................................7-309 
Table 7-8.  Diving waterfowl known or expected to winter in Buzzards Bay, their state status, diving 

depths, and marine food................................................................................................................7-316 
 
Table 11-1.  Summary of select species relative to the proposed candidate disposal sites and proximal 

areas............................................................................................................................................11-360 
Table 11-2.  EFH-designated species and their life stages (denoted by “X”) designated for the EFH grid 

[described in Table 5-12, includes finfish, invertebrates and shellfish]. ......................................11-361 
Table 11-3.  Development of areas of the preferred candidate site 1. ................................................11-364 
 
 
 
 



LIST OF ACRONYMS 
 

xx  Buzzards Bay Disposal Site – DMMP DEIR 

LIST OF ACRONYMS AND ABBREVIATIONS 
 
AAQS  Ambient Air Quality Standards 
ACEC  area of critical environmental concern 
ACFCMA Atlantic Coastal Fisheries Cooperative Management Act 
ADCM  Acoustic Doppler Current Meter 
ADCP  Acoustic Doppler Current Profiler 
AIRS  Aerometric Information Retrieval System 
ANOSIM  Analysis of Similarities 
ANOVA  Analysis of Variance 
BBAC  Buzzards Bay Action Committee 
BBDS  Buzzards Bay Disposal Site 
CAD  confined aquatic disposal 
CBB  Coalition for Buzzards Bay 
CCC  Cape Cod Commission 
CCDS  Cape Cod Disposal Site 
CCMP  Comprehensive Conservation and Management Plan 
CDF  confined disposal facility 
CDM  clean dredged material 
CDP  Census Designated Place 
CI  confidence intervals 
CLDS  Cleveland Ledge Disposal Site 
cm/s  centimeters per second 
CO  carbon monoxide 
CPUE  catch-per-unit-effort 
CTD  electric conductivity, temperature, density 
CWA  Clean Water Act  
cy  cubic yards 
CZM  Coastal Zone Management (Massachusetts) 
DCR  Department of Conservation and Recreation (Massachusetts)  
DEIR  Draft Environmental Impact Report 
DEP  Department of Environmental Protection (Massachusetts) 
DEM  Department of Environmental Management (Massachusetts) 
DAMOS Disposal Area Monitoring System 
dGPS  differential Global Positioning System 
DMAC  Disposal and Monitoring Advisory Committee 
DMF  Massachusetts Division of Marine Fisheries 
DMMP  Dredged Material Management Plan 
DO  dissolved oxygen 
EBP  early benthic phase 
EEZ   exclusive economic zone 
EFH  essential fish habitat 
EIR  Environmental Impact Report 
EMAP  EPA’s Environmental Monitoring and Assessment Program 
ENF  Environmental Notification Form 
EOEA  Executive Office of Environmental Affairs 
EMAP  Environmental Monitoring and Assessment Program 
ERDC  Engineer Research and Development Center 
ERL  effects range low 
ERM  effects range median 
ESA  Endangered Species Act 
FEIR  Final Environmental Impact Report 
ft3  cubic feet 
ft/s  feet per second 
g/cm3  grams per cubic centimeter 



LIST OF ACRONYMS 
 

Buzzards Bay Disposal Site – DMMP DEIR  xxi 

HC  hydrocarbons 
HMW  high molecular weight 
ITM  Inland Testing Manual 
lb/ft3  pounds per cubic foot 
LEDPA  least environmentally damaging practicable alternative 
LMW  low molecular weight 
LPC  limiting permissible concentration 
LSD  low sulfur diesel 
LUO  Land Under the Ocean 
LTFATE long-term fate 
m2  square meters 
m3  cubic meters 
MAFMC Mid-Atlantic Fishery Management Council 
MADFW Massachusetts Department of Fish and Wildlife 
MBDS  Massachusetts Bay Disposal Site 
MDFATE multiple dump fate 
MDRP   Massachusetts Diesel Retrofit Program  
MDS  multi-dimensional scaling 
MEPA  Massachusetts Environmental Policy Act 
mg/Kg  milligrams per kilogram 
mg/L  milligrams per liter 
m/s  meters per second 
MLW  mean low water 
MMO  marine mammal observer 
MOSA  Massachusetts Ocean Sanctuaries Act 
mph  miles per hour 
MPRSA  Marine Protection Research and Sanctuaries Act 
MSFCMA Magnuson-Stevens Fishery Conservation and Management Act 
NAE  US Army Corps of Engineers, New England District 
NASCO  North Atlantic Salmon Conservation Organization 
NDBC  National Data Buoy Center 
NEFMC  New England Fishery Management Council 
NEPA  National Environmental Policy Act 
NLDS  New London Disposal Site 
NMFS  National Marine Fisheries Service 
NOAA  National Oceanic and Atmospheric Administration 
NOX  Nitrogren oxides 
NPDES  National Pollutant Discharge Elimination System 
NS&T  National Status and Trends Program (NOAA) 
OOC  Order of Conditions 
OSI  organism-sediment index 
PAHs  polycyclic aromatic hydrocarbons 
PCBs  polychlorinated biphenols 
PEL  probable effects level 
PM  particulate matter 
ppm  parts per million 
ppt  parts per thousand 
PRHNP  Providence River and Harbor Navigation Project 
PRIMER  Plymouth Routines in Multivariate Ecological Research 
QA/QC  quality assurance/quality control 
REMOTS Remote Ecological Monitoring of the Seafloor 
RPD  Redox-potential discontinuity 
RIM  Regional Implementation Manual 
ROD  Record of Decision 
RPP  Regional Policy Plan 
SAV  submerged aquatic vegetation 
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SCUBA  self-contained underwater breathing apparatus 
SERO  DEP Southeast Regional Office (Massachusetts) 
SIMPER  species contributions to similarity 
SIP  State Implementation Plan 
SMMP  Site Management and Monitoring Plan 
SPI  Sediment-Profile Imaging 
STFATE short-term fate 
TEL  threshold effects level 
TOC  total organic carbon 
TL  total length 
TSS  total suspended solids 
UDM  unsuitable dredged material 
USACE  US Army Corps of Engineers 
USEPA  US Environmental Protection Agency 
USFWS US Fish and Wildlife Service 
USGS  US Geological Survey 
WPA  Wetlands Protection Act (Massachusetts) 
WQC  Water Quality Certificate 
YOY  young-of-year 
ZSF  Zone of Siting Feasibility 
µg/Kg  micrograms per kilogram 
µg/L  micrograms per liter 
µg/m3  micrograms per cubic meter 
 
 




