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Executive Summary:


The Great Pond is a coastal salt pond with a slight difference: it is periodically breached to the ocean bringing in salty water followed by prolonged periods of closure which gradually freshens the pond as groundwater discharges into it.  Groundwater brings nitrogen into the system at concentrations several orders of magnitude greater than is found in the water column of salt ponds.  For most of the growing season, availability of nitrogen is the controlling factor in limiting excessive growth of phytoplankton and algae.  The Great Pond has a number of indicators that should cause us to take extreme care in the future to limit the nutrients that the pond receives to what it is capable of processing.  The indicators which lead to this concern are:


The 1993 summer algae bloom which reduced visibility in the water column to 	under a half meter.


The oyster die off that followed this bloom possibly from oxygen depletion resulting from the decay of the algae on the bottom.


The apparent disappearance of eelgrass beds from Machacket Cove which were reportedly luxuriant and now are non-existent.


The occurrence of shellfish disease organisms that currently limit both soft shell clam and oyster production.


High concentrations of nitrogen found at the heads of the coves (Gaines, Appendix C and Wilcox, 1998).


The nutrients of concern are derived primarily from the area that contributes groundwater to the pond which is called the recharge area.  


Findings and Conclusions:


1.	There are 5150 acres within the recharge area for the pond.


2.	There are 615 residential lots now built with a total of 638 dwellings.


3.	There are 504 vacant, buildable lots.


4.	Lots large enough to be subdivided total 82 lots and 1277 acres.


5.	Projected buildout ranges from 1353 primary residences with 163 guest houses 	to 1760 primary residences with 327 guest houses.


6.	Nitrogen from the recharge area is the nutrient of concern.  Phosphorus 	discharge  from the recharge area is not a concern.


7.	Current nitrogen discharge to the pond:	10,327.1 kilos/year (28.3 kilos/day).


	Current discharge to the recharge area:	7,923  kilos/y	(21.7 kilos/d).


	Projected low discharge to the pond:		12,475 kilos/y	(34.2 kilos/d).


	Projected high discharge to the pond:		17,426 kilos/y	(47.7 kilos/d).


8.	Current sources of nitrogen in recharge:	TODAY    MOD. PROJECTION


					Acid Rain	  45 %			23%


					Septic Systems  30%			41%


					Farms		  14%			15%


					Treatment Plant   8%			14%


					Lawns/Gardens    3%			 7%


	


9.	Interim/recommended nitrogen loading limit: 15,513 kilos/y (42.5 	kilos/d).
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10.	Primary options to manage/reduce nitrogen loading to meet target loading limit.  The best use of Town resources to reduce nitrogen impacts is by reduction at the source rather than trying to flush out or use up the nitrogen in fish production.  One or more of these options may be selected to meet the target.


Require advanced nitrogen removing systems for on-lot sewage disposal on all future construction and for all system upgrades.


Purchase fee title or conservation easements.


Re-zone portions of the recharge area to limit density by: increasing lot size, limit number of bedrooms or limit number or size of guesthouses.


Provide intensive on-going public education program to reduce landscape nitrogen sources and/or update and expand Ponds District to limit managed lawn area.


Encourage farms to use nitrogen testing to reduce nitrogen applications.


Provide sewer service to residences within the recharge area in proportion to expansion outside the recharge area.


11.	Primary options to improve pond capability to handle nitrogen loading:


Increase anadromous fishery through restoration of the Herring Creek and stocking programs.


Increase water exchange during openings to the ocean by: dredging a better channel and prolonging the opening through re-excavation or, after thorough design feasibility study, construction of a sluiceway through the barrier beach.


Restore shell fishery within the pond to include aquaculture as a means of net nutrient removal through shellfish meat harvest.


12.	Conduct additional research to assess the health of the pond system and its 	capacity to process nitrogen including:


Survey health of remaining eelgrass beds and assess effect of epiphytic growth and macro-algae.


Survey biodiversity of pond invertebrate population as a means of assessing pond health.


Conduct study to determine current trophic status and primary productivity as a means to get a final nitrogen loading limit target.


Continue annual pond water quality monitoring.


Identify appropriate shellfish to replace or supplement existing diseased (oysters and soft shell clams) or unproductive (scallops) populations.


We assume that the desired water quality target for the pond is SA as defined in the Commonwealth's rating system.  This classification means that the waters are designated for protection and propagation of fish, other aquatic life and wildlife, for recreation and for shellfish harvesting.  Within SA waters certain segments are designated for shellfishing and for no degradation.  This rating is one step down from the Outstanding Resource rating which implies no degradation throughout the system.  We recommend that the Town adopt the SA target as an attainable goal.


The recommended short term strategy ( see pages 92 through 96) is:


Recondition the Herring Creek.
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Through Town Shellfish Department:


 Establish a large anadromous fish population.


Improve shellfish harvests through production grants and possible import of improved strains resistant to diseases.


Through Town Shellfish Department and Ponds Advisory Committee:


Conduct additional study of eelgrass beds, increases in fouling seaweeds, invertebrate populations, water quality, trophic status and success of flushing.


Provide pond productivity research to set a final nitrogen loading limit.


Implement trial programs to prolong the life of the opening through the beach.


Planning Board: Limit nitrogen loading through adoption of the Moderate Growth Scenario.  During subdivision review process, target average lot sizes of 5 acres in the R120, 2 acres in the R60 and 1 acre in the R20.


Board of Health:


Adopt a target loading of 2.54 kilograms per acre for yet to be developed land.


Encourage the use of nitrogen removing, on-lot sewage treatment.


Sewer Commission: 


Limit the Treatment Plant to an annual loading of 2200 kilograms of nitrogen.


Retain Plant capacity to collect sewage from 300 houses in the recharge area.


Conservation Groups, Land Bank, Town Conservation Commission: Target lots totalling 165 acres for conservation easements or purchase.


Begin process to either adopt items D and E above or:


Enlarge Ponds District boundaries to match defined recharge area for the Great Pond.  Primary regulations to adopt include increased lot size in the R60 (to 2 acres) and the R20 (to 1 acre) for those portions of these zoning districts in the District and to adopt Health code and subdivision control regulations to limit loading for new lots to 2.54 kilograms of nitrogen per acre.  Guidance to limit size of managed lawn area within the District is also appropriate.


Longer Term Strategy:


After necessary research adopt a long term nitrogen loading limit for the pond.


Establish a program to assist low and moderate income lot owners to fund nitrogen removing sewage disposal systems for new lots or upgrades on lots which do not have adequate lot size to satisfy the per acre loading limit.


Target an annual harvest of 2000 bushels of shellfish for nitrogen removal. 


Continue water quality monitoring to bring a better understanding of the ponds nutrient cycling and primary productivity.


Complete studies outlined in item 14-C above.


Investigate a nitrogen transfer program which allows purchase of loading rights from large properties that do not require the entire lot to satisfy the loading limit per acre and addition of this right on smaller lots which do not meet the limit.  The program must be developed so that overloading to individual coves is not allowed.


Once loading and loading limits are clear either connect 300 houses to the Treatment  Plant or use the capacity as needed elsewhere.


