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2015 CWNMP Adaptive Management Plan 
Approach 



• Shellfish Propagation – Phase 1  Underway 
• Sewering – Mashpee River, Shoestring Bay, Hamblin Pond, Jehu Pond, and 

other areas – Phases 1 and 2  Underway 
• Smaller Cluster Systems – Areas less suited for in ground piping for 

collection and treatment.  NEW 
• Town / Private System Exploration – JBCC and other built facilities. TBD – 

FS-1 Site Exploration. 
• Nutrient Mitigation Tech – Fertigation, Floating Constructed Wetlands, 

Urine Diverting Toilets, Storm water Treatment BMPs. Underway
• Nutrient Bylaws and Board of Health Changes – Nutrient Control Bylaw, 

Flow Neutral Bylaw, and 1,000 ft. buffer to Wetlands = IA Tech or 
Denitrification System Requirements.  Underway 

• Wetland Restoration and Green Infrastructure. Underway 

Phases of Planning



Recall This Figure From a Past Cape Cod Coastal Conference ??? 



Original Shellfish Plan -2014 Conditions 

That’s A LOT 
of Clams !!!



Need to Scale Up 

Mashpee’s First FLUPSY – 2015 

Falmouth's Design – Unsuccessful in Mashpee 
Waters 



9.9 million

7 x 8’ x 20’ FLUPSY Docks 

2 Land Based DuraTech 
Downweller/ Upweller tanks – 48 
x 2’ diameter silos, 4 pool pumps, 

plumping, electric $$$

Overflow gear and 
bottom netting.. Gear, 
upon gear, upon gear!



VOLUNTEERS 



Figure 7. Distribution of Total Nitrogen within the Waquoit Bay Estuarine System, long-term and during the summers of 2010 through 2017. Nitrogen enters through groundwater inflows all along the 
shoreline, with additional "point" loads from the upper regions of the watershed via Moonakis River, Childs River, and Red Brook. These nitrogen loads plus recycling within the estuary mix with the low 
nitrogen waters of Nantucket Sound entering through the tidal inlets to create the observed gradient. CR - Childs River, ER - Eel River, QR - Quashnet River, JP - Jehu Pond, GR - Great River, LR-GR - Little 
River-Great River confluence, HP - Hamblin Pond, SeaR - Seapit River, WB - Waquoit Bay main basin; head - uppermost reach, mid - middle reach, lo - lower basin near mouth or inlet. The red line shows the 
offshore TN concentration (0.28 mg/L) and "Threshold" is the TMDL target for restoration. [SMAST 7-6] 

Initial Success from 2016 to 2017  



Shellfish Component of CWNMP Phase I Implementation Plan for 2019 Update  
September 13, 2018 

Richard York, DNR Director 
 

 Adaptive management changes to the Comprehensive Watershed Nitrogen 
Management Plan (CWNMP) Phase I implementation for 2019 are necessary due to 
reduced funding for 2019.   The changes are reduction of the planned number of 
quahog seeding by the Mashpee Department of Natural Resources (DNR) and 
increased production at shellfish farms (Shellfish Aquaculture Grants) with the potential 
for continuation of the water quality improvements in Great River, Little River and 
Hamblin Pond in 2017.   Water quality monitoring results had significant lower total 
nitrogen in 2017 compared to 2010 through 2016.  The changes are: 
 
1) Replacement of planned quahog seeding by the DNR in Hamblin pond with the 
expansion of a 1 acre shellfish farm (grant) to 10 acres to facilitate the production of 3.5 
million oysters annually removing 1,750 kg of nitrogen.  Enhanced denitrification in the 
oyster farm is estimated to remove another 1,750 kg N for a total of 3,500 kg nitrogen 
reduction.  The target in the CWNMP is 3,400 kg N reduction for the pond. 
 
2) Reduction of planned quahog seeding by the DNR in Great River to 2.5 million in 
2019, taking into consideration the potential increased production at the new 1 acre 
shellfish farm at the south end of Great River to remove more nitrogen and make 
significant improvements in water quality.  
 
3) Reduction of planned quahog seeding by the DNR in Little River to 1 million, and in 
Jehu Pond to 1 million.  Seeding 1 million quahogs in Jehu Pond is far short of the 
number needed to harvest 3.5 million quahogs there as specified in the CWNMP.    



Decline in Water Quality – 
No Advancement in Sewering (Phase 1) . ETA ~ 2025



Bottom gear removal in Mashpee River

The substrate in all of our rivers and upper bays have degraded to the point where the mud is sometimes 3-5 
feet deep, making it very difficult to perform our needed responsibilities'.



Floating gear deployment

Utilizing new and effective methods of propagation to raise animals in the areas needed for Nitrogen mitigation 
is proving to be effective. However, total conversion to new gear has it’s challenges – Budget’s, area of 
deployment, NIMBYism, etc.  Plus, developing new strategies to effectively sort, tumble and reduce densities 
within pre defined work hours.



Oyster Gear locations:
Hamblin Pond, Jehu Pond( Great River), Shoestring Bay, Mashpee River, Popponesset Creek, Little River. 
These area are targeting thresholds needed to meet TMDL’s in respective water bodies. 



Quahog Gear 

Bottom trays near shore, FLUPSY docks, upweller tanks.
The Town of Mashpee has invested in the infrastructure to add FLUPSY docks, and upweller systems. Future 
upgrades to power, water and areas on the water are our focus to meets the needs of nitrogen mitigation.  
 



Revised Shellfish Program - 2022



Purchased seed 2023

Animal

Distributor Type Total Delivered Total Remaining 

ARC QH 5,173,500 -173,500

ARC Oys 494,000

Cape Cod Oysters Oys 471,000 29,000

Clam Daddy QH 590,000

Bay Farm QH 2,500 2,500

Total QH: 5,766,000

Total Oys: 1,156,000



Quahog seeding locations

2023

 Number 
of 

Quahogs Area 
8/22/2023 295,000 Broadcasted Seaconsett Causeway Family Area
8/22/2023 15,000 Broadcasted Popponesset Island Bend, Northside Inside
8/22/2023 20,000 Broadcasted Daniel's Island, Outside Bridge 
8/22/2023 20,000 Broadcasted Popponesset Island Bend, Northside Outside
8/22/2023 240,000 Broadcasted Popponesset Spit, Poppy Creek to end of spit

10/12/2023 200,000 Broadcasted Waquoit Bay, Cali's Beach
10/13/2023 448,000 Broadcasted Waquoit Bay, Dead Neck Beach, Seaconsett Causeway
10/13/2023 483,000 Broadcasted Popponessett Bay, Spit Family Area
10/16/2023 60,000 Broadcasted Little river, Hamblin pond family Area
10/16/2023 60,000 Broadcasted Riverbend, Monomoscoy point
10/16/2023 40,000 Broadcasted Great river family area
10/17/2023 202,000 Planted Popponesset Bay, Thatch Island 
10/17/2023 40,000 Broadcasted Popponessett Island, Ockway Mouth
10/18/2023 575,000 Broadcasted Waquoit Bay, Cali's Beach, Seaconsett Causeway
10/18/2023 297,000 Planted Popponesset Bay, Thatch Island 
10/19/2023 265,000 Broadcasted Waquoit Bay, Dead Neck
10/20/2023 525,000 Broadcasted Popponessett Bay, Spit Family Area
10/20/2023 405,000 Broadcasted Popponessett Bay, Ockway bay points, Bridge, Thatch Island
10/23/2023 320,000 Broadcasted Great River Family Area, Great River
10/23/2023 320,000 Broadcasted Popponessett Bay Family spit area
10/24/2023 424,000 Broadcasted Popponessett Bay Family spit area
10/24/2023 28,000 Broadcasted Waquoit Bay, Riverbend 
10/24/2023 182,000 Planted Waquoit Bay, Riverbend 
10/25/2023 190,000 Planted Waquoit Bay, Riverbend 
10/25/2023 112,000 Broadcasted Waquoit Bay, Dead neck and Cali's Beach

Total 5,766,000

2023 – 5.76 million quahogs seeded 


Quahog & Oyster Seed Data



		Costable / Prop Manager: 		R						A								A/D  Transition in August 		D				        C 

		YEAR 		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023

		Quahogs Ordered 		2,000,000		6,000,000		5,000,000		5,000,000		8,500,000		9,600,000		4,160,000		11,000,000		5,300,000		3,000,000		7,750,000

		Quahogs Received / Kept		2,000,000		6,000,000		5,000,000		5,000,000		8,500,000		12,100,000		4,500,000		8,000,000		4,000,000		3,150,000		5,770,000

		Quahogs Planted 		?		4,186,700		2,533,042		4,550,000		7,122,898		2,892,670		4,193,364		5,002,000		3,388,080		1,660,000		5,766,000

		% Mortality 		?		30.2216666667		49.33916		9		16.2012		76.0936363636		6.8141333333		37.475		15.298		47.3015873016		0.06932



																		** 3 million animals given back to ARC due to Quality - To be redistributed to Mashpee in FY 21



		Oysters Ordered 						1,000,000		1,000,000		2,000,000		2,000,000		2,000,000		2,640,000		2,353,000		2,389,000		1,500,000

		Oysters Received 						1,000,000		1,000,000		2,000,000		2,000,000		2,000,000		2,000,000		1,248,440		2,389,000		1,156,000

		Oysters Planted 						500,000		500,000		1,000,000		1,000,000		1,000,000		1,262,000		1,200,440		~1,000,000

		Estimated Mortality - Mortality expected to be 50 % for Remote set Bags due to MR conditions . Mortality more accurate for single set oysters  						50%		50%		50%		50%		50%		36.9		3.8447983083		58.1414817915						 

																		*END OF REMOTE SET*



		Notes : In 2018 ARC gave extra seed to supplament death seen. Mass mortality seen 1 week post delivery. DNR Requested to only receive quohogs from upwellers in Dennis / Harwich Northside Faciltity. Chase Garden Creek - quahogs were seen to be starving due to lack of food of HAB present. In 2020-2022 hatchereis reccommended smaller orders and most were unable to fulfill due to the COVID 19 Pandmeic.  In 2021 DNR ordered 5.3 million quahogs from the ARC, but they only felt they could fufill a 4 million animal order.  																								***2018/ 2020 hatchery failures NOT due to Mashpee DNR 

																										***2018 Director order more quahogs dispite staff suggestion due to quality 

																										*** 2022 - All owed quahogs received. 



																										** NEGLECT from Shellfish Constable 







																										*** At least 58% mortality in 2022. Cannot account for purcahsed oysers and oysertes actually in the field. Possible theft? 









Quahog Seeded Areas 



				2014		Number of Quahogs				Area				2014

				13-Sep		10,000				Great River Family, raked from nets				Location		Number of Quahogs

				3-Oct		50,000				Great River Family, raked from nets				Great River		3,556,700

				15-Oct		100,000				Great River Family, raked from nets				Little River		265,000

				3-Nov		50,000				Great River Family, raked from nets				Poppy Bay Family Area (Spit)		365,000

				6-Nov		250,000				Great River Family area from trays

				13-Nov		5,000				Great River Family, raked from nets				Total: 		4,186,700

				18-Nov		10,000				Great River Family, raked from nets

				19-Nov		200,000		365,000		Little River / Popp. Bay Family Area

				20-Nov		2,301,700				Great River Family area from trays

				21-Nov		780,000				Great River Family area from trays

				11-Dec		65,000				to Little River from trays

				SUB-TOTAL		3,821,700		365,000



								Total		4,186,700





				2015		Number of Quahogs				Area 				2015

				1-Oct		127,260		all upwellers		Great River

				14-Oct		228,430				Popponesset Bay				Location		Number of Quahogs

				15-Oct		643,898				Great River				Great River		1,741,162

				19-Oct		57,140				Great River				Little River		20,000

				19-Oct		126,400				Hamblin Pond				Hamblin		126,400

				19-Oct		236,560				Waquoit Bay Family Area				Poppy Bay Family Area (Spit)		408,920

				26-Oct		575,399				Great River 				Waquoit Bay Family Area (Causeway)		236,560

				28-Oct		180,490				Popponesset Bay

				4-Nov		337,465				Great River 				Total: 		2,533,042

				3-Dec		20,000		 trays		Little River



								Total 		2,533,042





				2016		Number of Quahogs				Area				2016

				N/A		950,000				Lower Great River				Location		Number of Quahogs

				N/A		1,000,000				Great River Family Area 				Great River		1,950,000

				N/A		500,000				Poponesset Bay Famliy Area				Hamblin		500,000

				N/A		500,000				Jehu Pond				Jehu		500,000

				N/A		500,000				Hamblin Pond 				Ockway Bay		100,000

				N/A		100,000				Ockway Bay				Poppy Bay Family Area (Spit)		500,000

				N/A		1,000,000				Waquoit Bay family area				Waquoit Bay Family Area (Causeway)		1,000,000



								Total 		4,550,000				Total: 		4,550,000











				2017		Number of Quahogs		Calculated		Area 				2017

				10-Oct		349,657				Great River Family Area 				Location		Number of Quahogs

				11-Oct		316,624				Great River Family Area 				Great River		3,838,402

				11-Oct		397,177				Great River Family Area 				Hamblin 		980,026

				11-Oct		875,811				Great River Family Area 				Little River		1,796,420

				12-Oct		662,355				Great River Family Area 				Waquoit Bay Family Area (Causeway)		508,050

				13-Oct		611,380				Hamblin pond

				13-Oct		700,896				Great River Family Area 				Total: 		7,122,898

				25-Oct		56,420				Little River

				27-Oct		1,740,000				Little River (Nets) 

				26-Oct		508,050				Waquoit Bay 

				26-Oct		11,990				Great River Family Area 

				26-Oct		523,892				Great River Family Area 

				2-Nov		368,646				Hamblin Pond 





								Total 		7,122,898





				2018		Number of Quahogs 				Area 				2018

				11-Oct		528,638				Great River Family area 				Location		Number of Quahogs

				15-Oct		83,000				Hamblin Pond Family Area				Great  River		1,563,554

				15-Oct		83,170				Little River 				Hamblin Pond		211,030

				18-Oct		1,034,916				Little River Nets				Little River 		1,118,086

				18-Oct		1,034,916				Great River Family Area 

				19-Oct		128,030				Hamblilin Pond Family Area				Total:		2,892,670



								Total 		2,892,670





				2019		Number of Quahogs 				Area 				2019

				2-Sep		175,000				GR (Orange Net) 				Location		Number of Quahogs

				3-Sep		132,000				GR Nets 				Great River		2,214,293

				5-Sep		179,675				GR Nets 				Hamblin		435,640

				17-Sep		140,800				Hamblin Pond Family Area (nets)				Little River		1,204,273

				18-Sep		126,000				Hamblin Pond Family Area (nets)				Jehu		208,628

				24-Sep		171,936				GR Nets 				Waquoit Bay Family Area (Causeway)		130,530

				25-Sep		171,000				GR Nets 

				26-Sep		126,000				GR Nets 				Total:		4,193,364

				27-Sep		167,700				GR Nets 

				7-Oct		130,050				GR Nets 

				8-Oct		169,632				GR Nets 

				15-Oct		126,000				GR Family Area

				16-Oct		148,131				GR Family Area

				16-Oct		121,488				GR Family Area

				18-Oct		261,280				GR Family Area

				18-Oct		123,280				Hamblin Pond Family Area 

				18-Oct		208,000				Little River 

				21-Oct		84,975				Jehu Pond Nets 

				21-Oct		45,560				Hamblin Pond Family Area 

				21-Oct		83,392				Little River Nets 

				21-Oct		38,755				Waquoit Bay Family Area 

				21-Oct		131,507				Little River 

				22-Oct		56,031				Waquoit Bay Family Area 

				22-Oct		41,202				Jehu Pond Nets 

				22-Oct		55,087				Jehu Pond Nets 

				22-Oct		27,364				Jehu Pond Nets 

				23-Oct		147,204				Little River 

				23-Oct		30,536				Waquoit Bay Family Area 

				23-Oct		41,610				Little River 

				23-Oct		134,401				GR Family Area

				28-Oct		5,208				Waquoit Bay Family Area 

				N/A 		592,560				Little River 





								Total		4,193,364



				2020		 Number of Quahogs 				Area 

				N/A		1,557,000				Great River

				N/A		595,000				Hamblin Pond

				N/A		400,000				Little River

				N/A		450,000				Jehu Pond

				N/A		2,000,000				Waquoit Bay Family Area 





								Total		5,002,000



				2021		 Number of Quahogs 				Area 

				N/A		368,480				Great River

				N/A		462,000				Hamblin Pond

				N/A		332,960				Little River

				N/A		224,640				Ockway Bay 

														 





								Total		1,388,080



				2022		 Number of Quahogs 				Area 

				N/A		115,000				Little River 

				N/A		396,400				Great River 

				N/A		334,000				Waquoit Bay Family Area 

				N/A		256,000				Popponesset Creek 

				N/A		348,600				Waquoit Bay Proper 

				N/A		210,000				Ockway Bay 





								Total		1,660,000



				2023		 Number of Quahogs 				Area 				2023

				8/22/23		295,000		Broadcasted 		Seaconsett Causeway Family Area				Location		Number of Quahogs

				8/22/23		15,000		Broadcasted 		Popponesset Island Bend, Northside Inside				Popponesset Island		55,000

				8/22/23		20,000		Broadcasted 		Daniel's Island, Outside Bridge 				Popponesset Bay - Spit Family Area		1,992,000

				8/22/23		20,000		Broadcasted 		Popponesset Island Bend, Northside Outside				Popponesset Bay - Daniel's Island		20,000

				8/22/23		240,000		Broadcasted 		Popponesset Spit, Poppy Creek to end of spit				Popponesset Bay - Ockway Mouth		222,500

				10/12/23		200,000		Broadcasted 		Waquoit Bay, Cali's Beach				Popponesset Bay - Thatch Island		701,500

				10/13/23		448,000		Broadcasted 		Waquoit Bay, Dead Neck Beach, Seaconsett Causeway				Waquoit Bay - Seaconsett Causeway 		806,500

				10/13/23		483,000		Broadcasted 		Popponessett Bay, Spit Family Area				Waquoit Bay - Cali's Beach		543,500

				10/16/23		60,000		Broadcasted 		Little river, Hamblin pond family Area				Waquoit Bay - Dead Neck 		545,000

				10/16/23		60,000		Broadcasted 		Riverbend, Monomoscoy point				Great River - Riverbend 		460,000

				10/16/23		40,000		Broadcasted 		Great river family area				Great River - Family Area		360,000

				10/17/23		202,000		Planted		Popponesset Bay, Thatch Island 				Little River - Hamblin Pond Family Area 		60,000

				10/17/23		40,000		Broadcasted 		Popponessett Island, Ockway Mouth				Total:		5,766,000

				10/18/23		575,000		Broadcasted 		Waquoit Bay, Cali's Beach, Seaconsett Causeway

				10/18/23		297,000		Planted 		Popponesset Bay, Thatch Island 

				10/19/23		265,000		Broadcasted 		Waquoit Bay, Dead Neck

				10/20/23		525,000		Broadcasted 		Popponessett Bay, Spit Family Area

				10/20/23		405,000		Broadcasted 		Popponessett Bay, Ockway bay points, Bridge, Thatch Island

				10/23/23		320,000		Broadcasted 		Great River Family Area, Great River						 

				10/23/23		320,000		Broadcasted 		Popponessett Bay Family spit area

				10/24/23		424,000		Broadcasted 		Popponessett Bay Family spit area

				10/24/23		28,000		Broadcasted 		Waquoit Bay, Riverbend 

				10/24/23		182,000		Planted		Waquoit Bay, Riverbend 

				10/25/23		190,000		Planted		Waquoit Bay, Riverbend 

				10/25/23		112,000		Broadcasted 		Waquoit Bay, Dead neck and Cali's Beach

																 

								Total		5,766,000







*** Lack of suficient data on specific seeding times and locations

*** Lack of suficient data on specific seeding times and locations

*** Lack of suficient data on specific seeding times and locations



Chart1





# Seeded 	QH Great River - Family Area	QH Little River - Hamblin Pond	QH Jehu Pond	QH Popponesset Bay - Ockway Bay 	QH Popponesset Bay - Creek	QH Waquoit Bay - Seaconsett Causeway	Oys Mashpee River - Remote Set	1950000	500000	500000	600000	1000000	500000	N Removal in Kilograms (Shell/Tissue) 	QH Great River - Family Area	QH Little River - Hamblin Pond	QH Jehu Pond	QH Popponesset Bay - Ockway Bay 	QH Popponesset Bay - Creek	QH Waquoit Bay - Seaconsett Causeway	Oys Mashpee River - Remote Set	975	250	250	300	500	250	N Removal in Kilograms Required to TMDL	QH Great River - Family Area	QH Little River - Hamblin Pond	QH Jehu Pond	QH Popponesset Bay - Ockway Bay 	QH Popponesset Bay - Creek	QH Waquoit Bay - Seaconsett Causeway	Oys Mashpee River - Remote Set	980	320	1050	1460	0	5010	









Nitrogen Removal Kilograms





				2014		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area 		3,556,700		1778.35		980.00		100.00		1778.35		100.00

						QH Little River		265,000		132.50		320.00		41.41		132.50		41.41

						QH Popponesset Bay - Creek		365,000		182.50		1460.00		12.50		182.50		12.50

						Oys Mashpee River- Remote Set		500,000		250.00		5010.00		4.99		250.00		4.99





				2015		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area 		1,741,162		870.58		980.00		88.83		870.58		88.83

						QH Little River 		20,000		10.00		320.00		3.13		10.00		3.13

						QH  Hamblin Pond		126,400		63.20		3410.00		1.85		63.20		1.85

						QH Popponesset Bay - Creek 		408,920		204.46		1460.00		14.00		204.46		14.00

						QH Waquoit Bay - Seaconsett Causeway 		236,560		118.28		0.00		0.00		118.28		0.00

						Oys Mashpee River - Remote Set		500,000		250.00		5010.00		4.99		250.00		4.99





				2016		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		1,950,000		975.00		980.00		99.49		975.00		99.49

						QH Little River - Hamblin Pond		500,000		250.00		320.00		78.13		250.00		78.13

						QH Jehu Pond		500,000		250.00		1050.00		23.81		250.00		23.81

						QH Popponesset Bay - Ockway Bay 		600,000		300.00		1460.00		20.55		300.00		20.55

						QH Popponesset Bay - Creek

						QH Waquoit Bay - Seaconsett Causeway		1,000,000		500.00		0.00		0.00		500.00		0.00

						Oys Mashpee River - Remote Set		500,000		250.00		5010.00		4.99		250.00		4.99





				2017		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		3,838,402		1919.20		980.00		195.84		1919.20		195.84

						QH  Hamblin Pond		980,026		490.01		3410.00		14.37		490.01		14.37

						QH Little River		1,796,420		898.21		320.00		280.69		898.21		280.69

						QH Waquoit Bay - Seaconsett Causeway		508,050		254.03		0.00		0.00		254.03		0.00

						Oys Mashpee River - Remote Set 		1,000,000		500.00		5010.00		9.98		500.00		9.98





				2018		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		1,563,544		781.77		980.00		79.77		781.77		79.77

						QH  Hamblin Pond		211,030		105.52		3410.00		3.09		105.52		3.09

						QH Little River  		1,118,086		559.04		320.00		174.70		559.04		174.70

						Oys Mashpee River - Remote Set		1,000,000		500.00		5010.00		9.98		500.00		9.98





				2019		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		2,214,293		1107.15		980.00		112.97		1107.15		112.97

						QH  Hamblin Pond		435,640		217.82		3410.00		6.39		217.82		6.39

						QH  Jehu Pond		208,628		104.31		1050.00		9.93		104.31		9.93

						QH Little River   		1,204,273		602.14		320.00		188.17		602.14		188.17

						QH Waquoit Bay - Seaconsett Causeway 		130,530		65.27		0.00		0.00		65.27		0.00

						Oys Mashpee River - Remote Set		1,000,000		500.00		5010.00		9.98		500.00		9.98



				2020		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		1,557,000		778.50		980.00		79.44		778.50		79.44

						QH Hamblin Pond		595,000		297.50		3410.00		8.72		297.50		8.72

						QH  Jehu Pond		450,000		225.00		1050.00		21.43		225.00		21.43

						QH Little River 		400,000		200.00		320.00		62.50		200.00		62.50

						QH Waquoit Bay - Seaconsett Causeway 		2,000,000		1000.00		0.00		0.00		1000.00		0.00

						Oys Mashpee River - Remote Set		1,262,000		631.00		5010.00		12.59		631.00		12.59



				2021		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Great River - Family Area		368,480		184.24		980.00		18.80		184.24		18.80

						QH  Hamblin Pond		462,000		231.00		3410.00		6.77		231.00		6.77

						QH Little River   		332,960		166.48		320.00		52.03		166.48		52.03

						QH Popponesset Bay - Ockway Bay		3,425,080		1712.54		1460.00		117.30		1712.54		117.30

						Oys Popponesset Bay - Creek

						Oys Popponesset Bay - Thatch Island



				2022		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Little River		115,000		57.50		320.00		17.97		57.50		17.97

						QH Great River - Family Area		745,000		372.50		980.00		38.01		372.50		38.01

						QH Waquoit Bay - Seaconsett Causeway		334,000		167.00		0.00		0.00		167.00		0.00

						QH Popponesset Bay - Creek 		1,466,000		733.00		1460.00		50.21		733.00		50.21

						QH Popponesset Bay - Ockway Bay

						Oys Popponesset Bay - Thatch Island 



				2023		Area 		# Seeded 		N Removal in Kilograms (Shell/Tissue) 		N Removal in Kilograms Required to TMDL		% Removal to TMDL		N Removal in Kilograms (Denitrification) Estimated 		% Removal to TMDL

						QH Popponesset Island		3,116,000		1558.00		1460.00		106.71		1558.00		106.7123287671

						QH Popponesset Bay - Spit Family Area

						QH Popponesset Bay - Daniel's Island

						QH Popponesset Bay - Ockway Mouth

						QH Popponesset Bay - Thatch Island

						Oys Popponesset Bay -  Thatch Island 

						Oys Popponesset Bay - Mashpee River

						QH Waquoit Bay - Seaconsett Causeway 		1,895,000		947.50		0.00		0.00		947.50		0

						QH Waquoit Bay - Cali's Beach

						QH Waquoit Bay - Dead Neck 

						QH Great River - Riverbend 		967,000		483.50		980.00		49.34		483.50		49.3367346939

						QH Great River - Family Area

						Oys Great River - Riverbend 

						QH  Hamblin Pond 		60,000		30.00		3410.00		0.88		30.00		0.8797653959







Assumes 1 g removal per animal: 0.5 g in shell/tissue, 0.5 g in Denitrification 



TMDL Removal by Year



		2014		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.37		365,000		25.00%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		0.50		500,000		9.98%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		0.87		865,000		7.61

						SC16

				Hamblin Pond		3.41		0.00		0		0.00%

				Little River		0.32		0.27		265,000		82.81%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		3.56		3,556,700		100.00%

				Total		5.76		3.82		3,821,700		66.35



		2015		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.41		408,920		28.01%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		0.50		500,000		9.98%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		0.91		908,920		7.99

						SC16

				Hamblin Pond		3.41		0.13		126,400		3.71%

				Little River		0.32		0.02		20,000		6.25%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		1.74		1,741,162		100.00%

				Total		5.76		1.89		1,887,562		32.77



		2016		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.50		500,000		34.25%

				Ockway Bay		0.87		0.10		100,000		11.49%

				Mashpee River		5.01		0.50		500,000		9.98%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.10		1,100,000		9.67

						SC16

				Hamblin Pond		3.41		0.50		500,000		14.66%

				Little River		0.32		0.00		0		0.00%

				Jehu Pond		1.05		0.50		500,000		47.62%

				Great River 		0.98		1.95		1,950,000		100.00%

				Total		5.76		2.95		2,950,000		51.22



		2017		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.00		0		0.00%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		1.00		1,000,000		19.96%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.00		1,000,000		8.80

						SC16

				Hamblin Pond		3.41		0.98		980,026		28.74%

				Little River		0.32		1.80		1,796,420		100.00%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		3.84		3,838,402		100.00%

				Total		5.76		6.61		6,614,848		114.84



		2018		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.00		0		0.00%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		1.00		1,000,000		19.96%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.00		1,000,000		8.80

						SC16

				Hamblin Pond		3.41		0.21		211,030		6.19%

				Little River		0.32		1.12		1,118,086		100.00%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		1.56		1,563,544		100.00%

				Total		5.76		2.89		2,892,660		50.22



		2019		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.00		0		0.00%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		1.00		1,000,000		19.96%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.00		1,000,000		8.80

						SC16

				Hamblin Pond		3.41		0.44		435,640		12.78%

				Little River		0.32		1.20		1,204,273		100.00%

				Jehu Pond		1.05		0.21		208,628		19.87%

				Great River 		0.98		2.21		2,214,293		100.00%

				Total		5.76		4.06		4,062,834		70.54



		2020		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		0.00		0		0.00%

				Ockway Bay		0.87		0.00		0		0.00%

				Mashpee River		5.01		1.26		1,262,000		25.19%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.26		1,262,000		11.10

						SC16

				Hamblin Pond		3.41		0.60		595,000		17.45%

				Little River		0.32		0.40		400,000		100.00%

				Jehu Pond		1.05		0.45		450,000		42.86%

				Great River 		0.98		1.56		1,557,000		100.00%

				Total		5.76		3.00		3,002,000		52.12



		2021		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		3.20		3,200,440		100.00%

				Ockway Bay		0.87		0.22		224,640		25.82%

				Mashpee River		5.01		0.00		0		0.00%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		3.43		3,425,080		30.12

						SC16

				Hamblin Pond		3.41		0.46		462,000		13.55%

				Little River		0.32		0.33		332,960		100.00%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		0.37		368,480		37.60%

				Total		5.76		1.16		1,163,440		20.20



		2022		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		1.26		1,256,000		86.03%

				Ockway Bay		0.87		0.21		210,000		24.14%

				Mashpee River		5.01		0.00		0		0.00%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		1.47		1,466,000		12.89

						SC16

				Hamblin Pond		3.41		0.00		0		0.00%

				Little River		0.32		0.12		115,000		35.94%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		0.75		745,000		76.02%

				Total		5.76		0.86		860,000		14.93



		2023		Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		2.71		2,713,150		100.00%

				Ockway Bay		0.87		0.22		222,500		25.57%

				Mashpee River		5.01		0.18		180,350		3.60%

				Shoestring Bay		4.03		0.00		0		0.00%

				Total		11.37		3.12		3,116,000		27.41

						SC16

				Hamblin Pond		3.41		0.06		60,000		1.76%

				Little River		0.32		0.00		0		0.00%

				Jehu Pond		1.05		0.00		0		0.00%

				Great River 		0.98		0.97		967,000		98.67%

				Total		5.76		1.03		1,027,000		17.83





TMDL Removal Worksheet



				Area		Nitrogen Removal Required Metric Tons (MT) N/year 		Removal by Shellfish MT N/year		Number of Shellfish Town		% Removal to TMDL

						SC19    +		SC20

				Popponesset Bay/Creek		1.46		1.00		1,000,000		68.49%

				Ockway Bay		0.87		0.00				0.00%

				Mashpee River		5.01		0.00				0.00%

				Shoestring Bay		4.03		0.00				0.00%

				Total		11.37		1.00		1,000,000		0.68

						SC16

				Hamblin Pond		3.41		0.00				0.00%

				Little River		0.32		0.00				0.00%

				Jehu Pond		1.05		0.00				0.00%

				Great River 		0.98		0.00				0.00%

				Total		5.76		0.00		0		0.00







Thank you 
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