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INTRODUCTION  
 

 A number of immediate and long -term issues relate to the regional water 
supplies for Martha's Vineyar d.  The entire Island of Martha's Vineyard has 
been designated a federally protected sole source aquifer.  The water supply for 
the Island consists entirely of groundwater sources.  All surface waters on the 
Island are salt ponds or brackish.  Therefore, i t is imperative to keep up the 
water quality of the groundwater resource.  Since the Martha's Vineyard 
Commission produced its Water Quality Management Plan for Martha's 
Vineyard  in 1977 and its Water Resources Protection Planning Project  plan in 
1993, muc h new information has become available regarding delineation of the 
Zone IIõs.  It is important to take advantage of that information to assess the 
adequacy of the resource protection in place and planned.   
 
 It is also imperative to plan for delivery.  I n particular, it is imperative to 
plan for future well field development for the major municipal water supplies 
serving the more densely populated towns of Tisbury, Oak Bluffs and 
Edgartown.  Population density in the three large towns precludes the option  of 
individual private wells such as serve the residents of the three lesser -developed 
towns.  The municipal supply wells are the only option for the residents of the 
three larger towns.     
 

The outwash plain is a deposit of bedded sands and gravels that has 
tremendous potential for yielding water supply.  It extends to a depth of 70 feet 
below sea level in the center of the State Forest and has an estimated 
transmissivity of 14,000 square feet per day 1.  A deeper secondary aquifer 
extends from 90 to 160 f eet below sea level, with a transmissivity of 2,500 
square feet per day.  The two are separated by 20 feet of silty sand.  The high 
iron content of the secondary aquifer limits its usefulness for water supply.  

 
Groundwater flow in the outwash plain has a l arge west to east 

component such that water recharged in West Tisbury could flow into Oak 
Bluffs, Tisbury or Edgartown.  Figure 1 illustrates groundwater flow as defined 
by Whitman and Howard 2 in 1994.  Groundwater flow is perpendicular to the 
trend of the  contour lines and it is clear that the Manuel F. Correllus State 
Forest and the area to the north and west is truly a regional aquifer.  For 
reference, the airport shown is surrounded on the west, north and east by the 
State Forest, which is also identifi ed on Map A -1.  It is fortunate that the area is 
largely low density residential or held in conservation by the Department of 
Environmental Management, the towns, the Marthaõs Vineyard Land Bank and 

other conservation groups.  
 

                                           
1 David Delaney, U.S.G.S., 1980, Groundwater Hydrology of Mart haõs Vineyard Massachusetts, Atlas HA-618  
2 Whitman and Howard, Inc., 1995, òA Numerical Groundwater Flow Model and Zone II Delineation for the 
Farm Neck Well ð Oak Bluffs, Massachusettsó 
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GROUNDWATER CONTOURS  

TAKEN FROM WHITMAN & HOWARD, INC., 1994 3 
 

Figure 1 

                                           
3 Whitman & Howard, Inc., 1994, A Numerical Groundwater Flow Model and Zone II Delineation for the Farm 

Neck Well, Oak Bluffs, Massachusetts  
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EXECUTIVE SUMMARY  
 

 The MVC has assembled detailed local data to support the 
Massachusetts Source Water Assessment Program regarding potential water 
quality impacts within the Zone II õs associated with the well fields for the towns 
of Edgartown, Oak Bluffs and Tisbury.  The land use data was reviewed along 
with existing local protections in order to assess the effectiveness of the existing 
protection in place.  Land use evaluations inc luded nitrogen -loading 
assessment within the Zone IIõs and potential hazard identification.  
Recommendations have been made to the towns regarding the status of 
protection in place, in order to develop local bylaws and/or health regulations 
to protect the water supply.  Initiation of a regular inspection program is 
recommended.  Assurance of adherence to best management practices at all 
sites within the Zone II's where hazardous chemicals or large volumes of waste 
are handled is crucial to protection of wat er resource quality. The identified 
potential threats to water quality support the need for water supply contingency 
plans and for bringing additional source sites into production in the near future 
as possible replacements.  The MVC has worked to improve emergency 
response by development of a contingency plan between Edgartown, Oak Bluffs 
and Tisbury in the event of emergency or contamination problems.  

 
 The MVC has addressed long -term water supply needs by comparing 
buildout/demand projections with the ca pacities of the existing fields and the 
need for future development of new well fields.  Options were reviewed regarding 
development of remaining potential sites for new wells, and it was determined 
that this should probably take place within the Greenland s and the Manuel F. 
Correllus State Forest.  The MVC has addressed management of these protected 
lands (Greenlands and State Forest) and provided assistance to prioritize lands 
for protection and control.  Protection and management of these areas was 
assessed and recommendations made regarding any long term needs.  The 
trend toward siting wells where the Zone IIõs would be protected by the Manuel 
Correllus State Forest and low -density residential uses was identified in 1993 
(Wilcox).  At that time the State  Forest Well, the Wintucket well and the 
proposed Manter well were all recently sited to take advantage of this built -in 
protection.  Given the groundwater flow within the aquifer and the location of 
towns with public water supply on the down -gradient side  of these protected or 
low -density residential areas, this trend should be encouraged in siting future 
supply wells.  
 

Tisbury and Oak Bluffs are close to buildout and their future needs 
should be directed toward redundancy in response to contamination.  Th ose 

needs may be best met by planning with the Town of West Tisbury for potential 
well sites within the Greenlands property.  The Management Plan already has 
identified such use as appropriate.  Perhaps the Towns could work with the 
Town of West Tisbury on  long -term planning for West Tisbury, Tisbury, Oak 
Bluffs and Edgartown, with the possibility for shared infrastructure.  The Town 
of Edgartown has much more potential for growth, as does the Town of West 
Tisbury.  Those two towns should be planning for fu ture supply needs to meet 
anticipated demand greater than the existing capacity for Edgartown wells and 
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perhaps greater than the use of private wells as is currently practiced in West 
Tisbury.  The Town of West Tisbury has purchased the Greenlands property  for 
that purpose.  The Town of Edgartown has entered into discussions with the 
Department of Environmental Protection regarding a land transfer for land in 
the State Forest, understanding that executing such a transfer will not be an 
easy task.  The Town of Edgartown should also consider working with the 
Towns of Tisbury, West Tisbury and Oak Bluffs toward use of the Greenlands 
property for future water supply. The towns and DEM should also be planning 
to secure easements through the State Forest for insta llation of water supply 
lines, particularly regarding use of the Greenlands property for water supply for 
the down -Island towns.  

 
 M.V.C. has identified recommendations and prioritized them as follows:  
 

PRIORITIZED RECOMMENDATIONS  
(in order of urgency)  

 
ESTABLISH an overall management plan for the State Forest, including 
establishment of specific procedures or Memoranda of Agreement regarding the 
transfer of land for new public water supplies and for easements to install water 
supply lines (D.E.M and State Forest Advisory Committee) Continue to pursue 
the established proposal by the Town of Edgartown for a land transfer 
(Edgartown Water Department).  Consider amendment to the Greenlands 
Management Plan to include more details regarding potential establishmen t of 
water supply wells for West Tisbury and for other towns (West Tisbury 
Conservation Commission).  
 
UPGRADE protections associated with the Manuel F. Correllus State Forest and 
the Greenlands property (West Tisbury Conservation Commission and M.V.C.).  
Recommendations include amendments to the Greenlands Water Resource 
Protection District (West Tisbury Planning Board) and adoption of regulations 
for the State Forest District of Critical Planning Concern (M.V.C. and town 
boards).  
 
MAINTAIN protections asso ciated with the Zone IIõs for the existing public water 
supplies (Planning Boards, Boards of Health).   
 
ESTABLISH long term plans for future water supply (M.V.C. and town Water 
Departments and District).  The Towns of Tisbury and Oak Bluffs, nearly at 
bui ldout, should focus their attention on redundancy plans in response to 

potential future contamination of supplies that appear to be adequate for 
buildout.  The Town of Edgartown has much greater potential for growth, and 
may have needs for future supply be yond the capacity of the existing Edgartown 
wells).  
 
ENSURE enforcement of existing and amended regulations; ensure adherence 
to Best Management Practices at all sites within Zone IIõs where hazardous 
chemicals or large volumes of waste are handled (Buildi ng and Zoning 
Inspectors).  
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DEVISE a tracking database for land uses within the Zone IIõs that pose 
potential risk to the integrity of the water supplies.  Develop an inspection 
program/methodology for periodic inspections of sites where hazardous 
material s are stored and/or used for sites that generate hazardous wastes 
(M.V.C. and town Boards of Health).  
 
ON-GOING sampling of observation wells at the three landfill sites that are 
located within the Zone IIõs for Farm Neck, Sanborn and Mashacket is 
importan t to provide an early warning should a threat to water quality develop.  
Sampling should continue at regular intervals of no more than 6 months.  The 
data collected from these wells should be distributed to the Boards of Health 
and Water Departments for th eir evaluation (M.V. Refuse District, Oak Bluffs -
Tisbury Refuse District and 3 Boards of Health).  
 
CONTACT town highway departments and Mass DPW about road salt 
applications along roadways within the Zone IIõs to remind them of the locations 
that are withi n Zone IIõs and to assure that practices provide optimum 
protection of water quality (M.V.C. and Water Departments and District).  
 
ESTABLISH a Memorandum of Agreement and a Contingency Plan between 
Tisbury, Oak Bluffs and Edgartown for response to emergenc y or contamination 
problems (Town Water Departments and District).  
 
CONTINUE to refine assessments of nitrogen loading for the existing Zone IIõs.  
Continue to research modeling software appropriate for the task (M.V.C.).  
 
CONTINUE to catalog potential haz ards within the Zone IIõs.  The locations and 
dates of installation of underground fuel storage tanks, and the type of tank 
design and construction, should be made a part of the MassGIS database and 
should be part of the planning and emergency response rep ertoire for the towns 
(M.V.C., town Boards of Health and Fire Departments, MassGIS).  The Towns 
may consider restricting fuel delivery to those USTs registered with the Fire 
Departments (town Fire Departments).  
 
CONSIDER potential need for and options to p rovide water supply to areas with 
a development pattern that may not be compatible with continued private well 
water supplies.  Possible areas to evaluate include the Arbutus Park, Ocean 
Heights and southern Katama Plains areas (Edgartown boards and M.V.C. ). 
 
CONTINUE public education about groundwater protection by placing the map 

of Vineyard Zone IIõs on the Vineyard Conservation Partnershipõs (or M.V.C.õs 
future) website, with a discussion about the sensitivity of groundwater to 
inappropriate activities,  particularly those associated with household 
chemicals, pesticides and fertilizers (Water Departments and M.V.C.)  
 
ADD nitrogen -loading evaluation for review of Developments of Regional Impact 
within Zone IIõs to address groundwater protection (M.V.C.). 
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TASK ONE  

LAND USE INVENTORY AND EVALUATION  

 
 The Marthaõs Vineyard Commission has identified and assessed water 
quality impacts associated with the well fields for the Towns of Edgartown, Oak 
Bluffs and Tisbury.  Land uses in the Zone IIõs have been mapped in GIS format 
and the detailed land use data provided to the Towns and to DEP to support its 
source water assessment program.  Land use information generated was the 
basis for a thorough evaluation of the adequacy of the existing water resource 
protection  regulations and bylaws in place.  This involved an examination of 
local land use policies and regulations to enhance water resource protection.  
Local regulations were evaluated to ensure that the minimum criteria specified 
in the Departmentõs Source Approval Regulations (310 CMR 22.2) are met and 
revisions proposed, as appropriate.  Figure 2 illustrates the Zone IIõs on 
Marthaõs Vineyard in their locational context.  
 
  
 

 
 

Figure 2  

LOCUS FOR ZONE II's ON MARTHAõS VINEYARD 
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LAND USE INVENTORY ð POTENTIAL THREATS  

 A land -use inventory was conducted to identify potentially threatening 
groundwater contamination sources in the Zone IIõs to the Town wells.  Land 
uses were identified from the Mass GIS 1999 Mac Connell Land Use database,  
field checked by MVC staff.  Mass GIS layers identifying individual contaminant 
sources were also used.  It was discovered that the MassGIS database layer 
with underground storage tanks includes no information for Marthaõs Vineyard.  
This should be correc ted, ideally by a cooperative effort between the towns, the 
Marthaõs Vineyard Commission and Mass GIS.  Data was mapped in GIS format 
and recorded with Assessorsõ Map and Parcel identification. Land uses are 
illustrated for each Zone II on Maps A -2 through  A-6, and for all Zone IIõs on 
Map A -7.  The Zone IIõs are identified, along with Zone I and Point Water Source 
for each well.  Mac Connell land use information is color -coded on the maps.  
Potential threats are identified on Map A -8, followed by Appendix B, a table 
identifying specific hazards by map and lot number.  
 
TISBURY ZONE II  
 
 A single Zone II was used for all three wells in the Town of Tisbury, 
including 2,521.2 acres. Potential hazards within the Zone II are mostly of an 
agricultural nature, inc luding:  NipõnõTuck Farm, Heather Gardens, Daylily 
Farm, part of Chicama vineyard, Tashmoo Farm, and the abandoned septage 
lagoons.  Much of the landfill is within the Zone II, with the exception of a small 
area between the large lobes.  Several commercial  uses are located on 36.25 
acres in the Zone II, including Carrollõs Trucking, Wooden Tent Photo, and 
Jasny veterinarian.  These hazards are illustrated on map A -8 and listed in 
table form in Appendix B.  According to the land use base, there are 1,146 
hou ses in the Zone II.  
 
Sanborn Way Well:   
 

This well is situated just to the east of the Town landfill.  The landfill has 
been capped.  A ParkõnõRide facility is presently located there.  Land use 
intensity near the well is high, although the portion of the Zone II within the 
Town of Oak Bluffs and the area to the west within Tisbury are less intensely 
used.  Its approved capacity is 826,560 gpd.  
 
West Spring Street Well:  
 
 This well is sited just to the west of the intensive business district along 
State Roa d.  The majority of land in the vicinity is vacant or low density 
residential, with a significant portion held in conservation or by the Town.  Its 
approved capacity is 708,480 gpd.  
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Manter Well:   
 
 The Manter Well, with an approved capacity of 1.728 mgd, is locate to 
the west of the other wells, farther from the most land intense uses, but closer 
to the septage lagoons abandoned in 1999.  The well is not currently in service.  
 
ZONE IIõs FOR THE TOWN OF OAK BLUFFS 
 

There are two Zone IIõs in Oak Bluffs, for four individual wells.  The 
Lagoon -State Forest Zone II includes the Lagoon Pond Well, the State Forest 
Well and Well #4.  The Farm Neck Zone II is for the Farm Neck well alone.  Land 
uses are identified on Maps A -2 and A -3 in Appendix 2 and individual h azards 
are displayed on Map A -6 and listed in table form in Appendix B.  
 
Lagoon -State Forest Zone II  
 
 The Lagoon -State Forest Zone II is treated as a single Zone II, including 
2,443.1 acres.  Land use may be described as rural agricultural, with the 
exception of the Commonwealth Electric Company headquarters and a sand 
and gravel operation that is also the site of the White Brothers asphalt plant.  
Farms within the Zone II include Whippoorwill Farm (vegetables), Norton Farm 
(vegetables), Thimble Farm (smal l fruits and commercial greenhouse) and 
Chicama Vineyard (grapes).  Much of the Zone II is within Oak Bluffs Water 
District land, conservation land or the Manuel F. Correllus State Forest.  Most 
of the 641 houses are located in the Town of West Tisbury.  
 
 The Lagoon Pond well, located near the head of Lagoon Pond, has an 
approved capacity of 792 mgd.   The State Forest well (also sometimes referred 
to as Well #3), is located on 58 acres of Water District land adjacent to the 
Manuel F. Correllus State Forest , and has an approved capacity of 1.584 mgd.  
Well #4, located approximately 500 feet west of Well #3, has an approved 
capacity of 1.44 mgd.  Well #4 is not yet in service.   
 
Farm Neck Zone II  
 
 The Farm Neck Well has an approved capacity of .465 mgd.  Th e Zone II 
includes 1,147.9 acres.  The Farm Neck Well is located close to the center of 
Oak Bluffs and includes a variety of high intensity land uses.  North of the well 
site, residential density is high (less than ½ acre per lot).  According to the land 
use base, there are 1,482 houses in the Zone II.  A number of automotive uses 
are located within the Zone II, including BenDavidõs Auto Body, Binkõs Auto 

Repair, Buddyõs Auto Repair, Leiteõs Auto Salvage, Jayõs Auto Body and 
Leonardoõs Auto Graveyard.  The Marthaõs Vineyard Regional High School is 
located within the Zone II, as well as a number of other non -residential uses 
located on high school property, including Marthaõs Vineyard Ice Arena and 
Marthaõs Vineyard Community Services (counseling, child care, etc.).  The Oak 
Bluffs Landfill is located within the Zone II.  The landfill has been capped.  A 
transfer station is presently located on the site, as well as the Town Barn and 
abandoned septage lagoons.  Also located within the Zone II are:  the Catholic  
Cemetery, a sign maker, White Brothers Gravel Pit, part of Farm Neck Golf 
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Course, and several town ball fields (no fertilizer applied).  The residential 
density is low to the east of County Road and south of the Landfill (between 1 
and 3 acre lot sizes).  
 
ZONE IIõs IN THE TOWN OF EDGARTOWN 
 
 Two Zone IIõs serve for the Town of Edgartownõs four wells.  Land uses 
are identified on maps A -4 and A -5.  Potential hazards are illustrated on map A -
6 and listed in table form in Appendix B.  
 
Wintucket -Quenomica Zone  II  
 
 The Wintucket and Quenomica wells are located near the head of 
Edgartown Great Pond.  The Wintucket Well has an approved capacity of 1 mgd 
and the Quenomica well 1.3 mgd.  The Zone II includes 898.3 acres.  The vast 
majority of land within this Zone II is held by the Town or is within the Manuel 
F. Correllus State Forest. There is some low -density residential use in the 
southeastern quadrant, identified in yellow on the land use map, including 
some 170 houses.  To the east of that use, the Mac Connell  land use for 1999 
shows forest use, and the assessors parcels indicate a subdivision.  Much of 
that land is in the process of being developed as a golf course (not shown in the 
1999 database), with the frost bottom area indicated in beige to remain open.  
  
Mashacket -Lily Zone II  
 
 This Zone II includes 1,366.9 acres.  The Mashacket and Lily Pond wells 
each have an approved capacity of 1 mgd.  The Mashacket well is sited off 
Clevelandtown Road, near the Edgartown Landfill, which has been capped.  The 
Edgart own Sewage Treatment Plant is sited to the northwest of the well, within 
the Zone II.  According to plant records, the average flow is 159,62 gpd, with a 
Nitrogen concentration of 2.4 mg/l.  The Lily Pond well is located near the 
wetlands associated with L ily Pond.  A large amount of land north of the 
Edgartown -Vineyard Haven Road is held in conservation by the Sheriffõs 
Meadow Foundation.  The eastern end of the Lily Pond lobe of the Zone II is 
zoned commercial (B -II district).  Forty -six commercial proper ties occupy 20.25 
acres.  Uses allowed are primarily retail and service uses although conditionally 
permitted uses include some uses that are not desirable within a Zone II.  Uses 
of some concern include:  Vineyard Veterinary Clinic, and the MSPCA.  The 
Square Rigger restaurant is the high volume sewage producer.  A portion of the 
driving range for the Edgartown Golf Club is situated in the eastern part of the 
Zone II.  Farming activities within the Zone II include:  Morning Glory Farm 

(vegetables), Sweeten ed Water Farm (horses).  Farming activities occupy 115.4 
acres, including 31.4 acres of vegetable row crops and 84.0 acres of pasture.  
This Zone II also includes large areas of low density and high -density residential 
use.  Of the 2,466 parcels in the Zon e II, 1,530 are residential.  Although not 
found in the 1999 land use data, a golf course is being developed on land 
included near the western tip of the Zone II, in the area shown as forest with 
subdivision lots on the assessorsõ parcels. 
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NITRATE -LOADI NG EVALUATION  
 

 A nitrate -loading evaluation was made for existing and projected land 
uses within the Zone IIõs for the town wells.  Massachusetts DEPõs nitrogen 
loading model was utilized.   Land use was determined as detailed in the 
preceding section.  Th e model allows for adjustment of a number of factors.  
Occupancy was adjusted for all areas to reflect 2000 U.S. Census figures as 
well as local data regarding seasonal occupancy.  Lawn size and fertilizer rates 
were adjusted based on previous MVC field st udies.  The model generated a 
report for each Zone II, including a summary of inputs and a number of 
calculations.  The full text of the reports for three of the five Zone II's is 
appended to this document.  The calculated results are summarized below for 
each of the five Zone IIõs.  The nitrogen calculations should indicate the present 
load and the load at buildout.   

 

      
  RESULTS FROM DEPõs NITROGEN LOADING MODEL 

 
Zone II   Present Load (mg/l) Buildout Load (mg/l) Recharge (in/yr)  
 
Farm Neck    17.84    18.89      3  
 
Lagoon -State Forest    1.84     1.88     21  
 
Mashacket -Lily    4.47     5.72     16  
 
Tisbury     3.15     3.80     16  
 
Wintucket -Quenomica     .54       .65     34  

Table 1  

 

RESULTS FROM MVC MODEL  
 

Zone II  Present Load (mg/l)      Buildout Load (mg/l)     Recharge (in/yr)  
 
Farm Neck    2.95    3.10    22  
 
Lagoon -State Forest   1.12    1.14    22  

 
Mashacket -Lily   3.21    3.87    22  
 
Tisbury    1.66    1.97    22  
 
Wintucket -Quenomica  0.41    0.56    22  

 

Table 2  
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The diffi culty with the DEP calculations is apparent in the recharge 
values, as well as the nitrogen loading values.  Recharge should be 
approximately 22 inches per year.  In the DEP model, the recharge calculation 
was included as a check.  Several of the calculati ons are reasonably close to 22 
inches, but two are obviously far off.  The calculation of 3 inches for recharge of 
the Farm Neck Zone II and the calculation of 34 inches for recharge of the 
Wintucket -Quenomica Zone II are clearly not anywhere near the actu al 
recharge value of 22 inches.  There may be a problem with the inputs or with 
the fit of those Zone IIõs to the model.  For instance, according to the Zone II 
report for Farm Neck 4, Whitman and Howard noted that the combined pumping 
rate of the two Farm Neck Wells (two wells approximately 100 feet apart) 
approximates 700 gpm, and the rated pump capacity is 850 gpm (1.2 mgd); 
that because the Town pumps the two wells alternately, the Town agreed to the 
.465 mgd rate.  If the 1.2 mgd rate were used for the DEP model, the nitrogen 
values would decrease and the recharge value would increase.  The Zone II 
report also noted, from the pumping test and well logs, multiple layers of fine 
silty sand and clay, along with unusually low specific yield values for an 
unc onfined sand and gravel aquifer.  These are unusual circumstances that 
could explain why the DEP model produced unrealistic calculations for the 
Farm Neck Zone II.  Similarly, the calculations for the Wintucket -Quenomica 
Zone II may not be considered to be  reliable.  The DEP model generated a 
recharge calculation of 34 inches.  The nitrogen calculations for existing load 
and load at buildout may not be used for planning.  The specific inputs to the 
model should be examined to identify unusual circumstances that might have 
influenced the model results.     
 

Although the nitrogen loading calculations are not acceptable, the 
reports do include valuable data regarding land use within the Zone IIõs and 
potential land use at buildout.  The reports for the Tisbury,  Lagoon -State Forest 
and Mashacket -Lily Zone IIõs are printed in Appendix D.  It is worth noting that 
the DEP model generated for the Mashacket -Lily Zone II a calculation of 5.72 
mg/l for nitrogen load at buildout.  This value would trip the 5.0 -mg/l trigg er 
for the DEP planning threshold for protection and the DEP drinking water 
standard for increased nitrate monitoring in public water supplies.  The DEP 
model also calculated a recharge of 16 inches, which is fairly reasonable but 
rather low.  The MVC mode l used a recharge value of 22 inches and derived 
nitrogen -loading values of 3.21 mg/l existing load and 3.87 mg/l at buildout.  

 
Perhaps another nitrogen loading program would be better suited to the 

particular Zone IIõs of Marthaõs Vineyard.  The Marthaõs Vineyard Commission 
has compared the DEP model to nitrogen loading calculations as used by MVC 

for estuarine watersheds in a number of previous studies.  The Marthaõs 
Vineyard Commission also continues to explore other modeling options, 
including various o ther computer models available.  

 
  

 

                                           
4 Whitman & Howard, Inc., 1994, A Numerical Groundwater Flow Model and Zone II Delineation for the Farm 

Neck Well, Oak Bluffs, Massachusetts  
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Nitrogen Models Used:  

 
Two models were used to estimate present day and future nitrogen 

loading and resulting concentration at the supply wells.  The models are the 
òMarthaõs Vineyard Commission Modeló (MVC) and the òDEP Type Modeló.  Both 

models are based on a growth projection that is described in Task One.   
The models take into account nitrogen from wastewater, turf, farming activities 
and from recharging rainwater.   The sources and the assumptions used in 
their esti mation are described below.  As surface water quality is not addressed 
in this document, the models do not identify and calculate potential 
phosphorus loading.  Nitrogen loading evaluation spreadsheets may be found in 
Appendix C.  
  
Wastewater:   
 

Septic sys tem source nitrogen is based on an assumption of treatment to 
yield an effluent with 35 milligrams per liter of total nitrogen after the leaching 
system.  Wastewater loading in the MVC Model is derived from population 
estimates for year round and seasonal dwelling units.  The present day housing 
situation is strongly bimodal with an off -season population of about 15000 for 
the winter months and a summer population that averages over 85000.  This 
bimodal population feature is expected to continue into the fo reseeable future 
with a very gradual shift toward increasing year round dwellings and decrease 
in summer -only residences.  Models that do not take this phenomenon into 
account seriously over estimate nitrogen loading.  
 

The MVC population/wastewater model i s derived from the 2000 US 
Census figures for average number of occupants in year -round dwellings in 
each Town and the number of total dwellings that are in use on a year round 
basis.  The census identifies occupied and unoccupied dwellings that allow a 
characterization of each Townõs population characteristics and resulting 
wastewater generation.  The census produced the following population and 
year -round versus seasonal dwelling percentages.  These numbers are assumed 
to apply to the residences within th e Zones of Contribution.  
 

Town  Number of year 
round occupants  

Percentage of total 
dwellings year 
round  

Percentage of total 
dwellings year 
seasonal  

Edgartown  2.35  39.4%  60.6%  
Oak Bluffs  2.33  43.9%  56.1%  
Tisbury  2.21  64.5%  35.5%  
West Tisbury  2.38  58.5%  41.5%  

Table 3  

To calculate wastewater loading, it is assumed that each person 
consumes 60 gallons of water per day and after evaporative losses and plant 
uptake, 48 gallons per person are recharged to the groundwater at an average 
concentration of 35 mg/l of total nitrogen.  The year round houses are assumed 
to be occupied by the number of year round occupants shown in Table 3, for 
365 days.  In addition, the year round homes are assumed to have a guest 
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population equal to the year r ound average number of occupants for an 
additional 25 days.  
 

The seasonal population is a very difficult number to estimate.  It is 
generally accepted that seasonal use is more intensive based not only on 
observation but on the logic that a renter or summe r home owner in a tourist 
area is more likely to have guests or to pair up with another family or relatives 
to meet the high rental costs.  This is supported by a survey of seasonal 
residents by the Oak Bluffs Planning Board in 1995 that found an average o f 
4.77 occupants per seasonal dwelling.  No other surveys exist to verify this 
figure in the other Towns.  We assume that the summer population is in the 
seasonal dwellings for a period of 75 days.  To compensate for the increasing 
use of summer residences  on weekends and for short vacations during the 
spring and fall, we also assume that the seasonal residences are in use at the 
year -round occupancy rate for another 25 days.  
 

For the DEP wastewater loading rates, we use Title 5 flow derived from 
an assumpt ion of an average of both two and three bedrooms per dwelling.  
There is a trend in new seasonal houses toward large numbers of bedrooms; 
however, there are no known figures on the actual average number of bedrooms 
per dwelling on Marthaõs Vineyard.  Nitrogen concentration in the wastewater 
effluent in the DEP Type Model is also assumed to be 35 milligrams per liter.  
 
Commercial wastewater flows are based on water use records.  
 

The Edgartown Sewage Treatment Plant is sited in the Mashacket public 
supply wel l Zone of Contribution.  The loading rate is derived from flow records 
averaged over the year.  The plant has a design capacity of 750000 gallons per 
day and a permit guidance limit of 2200 kilograms of nitrogen per year.  No 
other treatment facility disch arges are situated within the Zones of Contribution 
for the public -supply wells.  The records show a strong seasonal pattern in the 
discharge rate with the summer average about three times the winter average 
and spring and fall flows in the middle between the extremes.  The average daily 
discharge rate at this time is 159662 gallons per day.  Currently nitrogen 
concentration in the effluent is averaging 2.4 milligrams per liter.  The flow is 
projected to increase to a maximum average of 385000 gallons per d ay with a 
similar nitrogen concentration.  
 
Turf:   
 

Turf areas are based on actual measurement in the case of golf course 

areas.  Lawn sizes have been surveyed in the Edgartown Great Pond watershed 
(Wilcox, 1999) and in the Farm Pond watershed (Dripps and W ilcox 
unpublished data 1998).  The Edgartown survey found the average lawn size 
was 2700 square feet with a trend toward larger sizes for the large seasonal 
dwellings near the shore.  In addition, from visual inspection, it was clear that 
lawn fertilizatio n practices did not follow the agronomic fertilization rate of 3 
pounds of actual nitrogen per 1000 square feet.  Many lawns were clearly either 
fertilized once a year or never.  The Farm Pond watershed survey found lawn 
size to range from 400 square feet in the dense areas to 2400 square feet in the 
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areas zoned for 0.5 and 1.5 acres.  There was a similar pattern of lower level of 
lawn care practices.  Accordingly, the models assume an average of 2700 
square feet for Edgartown and 2400 square feet for Oak B luffs.  We have no 
information for Tisbury and West Tisbury and 5000 square feet per dwelling is 
assumed.  Fertilization practices are assumed to average 1.5 pounds of actual 
nitrogen per 1000 square feet with a 25 percent leaching rate.  
 
Farms:   
 

Farm ar eas are determined by actual measurement of the area.  Row 
crops are assumed to receive an average agronomic fertilization rate of 150 
pounds of actual nitrogen per acre.  Pasture and hay fields are assumed to 
receive an annual fertilization of 40 pounds o f actual nitrogen per acre with a 
33 percent leaching rate.   The lower average rates are justified by the general 
practice of reseeding every 5 to 7 years with a legume -grass seed mix that 
requires no nitrogen until the legume runs out.  
 

Farm animals are assumed to produce nitrogen at the following rates: 
cattle at 162 pounds per animal per year; horses at 118 pounds per animal per 
year and chickens at 1.3 pounds per animal per year.  The nitrogen is assumed 
to leach to the groundwater at a rate of 25 perc ent of the annual production.  
 
Recharge:   
 

Recharge to the groundwater is assumed to mix evenly with the nitrogen 
sources by the time it is drawn into the supply well.   The precipitation recharge 
rate is based on the USGS (1978) estimate of 22.2 inches or 1.85 feet per year.  
Recharging water is assumed to add nitrogen at a rate of 0.05 milligrams per 
liter from the natural soil cycles and the excess nitrogen from acid precipitation.  
This is derived from the apparent background nitrogen from 5559 well wate r 
samples analyzed by the Barnstable County Lab (Frimpter 1988).   
 
Nitrogen Concentration at the Well Head:    
 

The average estimated nitrogen concentration at the wellhead is 
calculated by summing all nitrogen loading and dividing by the recharge over 
the  entire zone of contribution plus the wastewater discharge volume.  This 
figure is an estimate only as the ZOC area is derived by assumptions of 
maximum pump rate for 180 days with no recharge.  Neither condition is likely 
to occur on Marthaõs Vineyard where seasonal population swings lead to 
maximum water withdrawals during July and August.  August, on average, is 

one of the wetter months of the year although much of this precipitation 
replaces soil moisture deficit and is transpired back into the atmosphe re.  
Groundwater level reaches a low point during the period from September to 
February and a high point in spring to early summer (Wilcox, 2003).  In Table 
4, the approved withdrawal rates for the wells are shown and compared with 
the actual average daily  withdrawal over the number of days in use.  
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2001 Public Supply Well Statistics  
Town  Well Id.  Approved 

daily 
pump 
rate gpd 
x 10 6 

# Days 
pumped/year   
2001  

Average Daily 
withdrawalõ01:  
gpd x10 6 

Oak Bluffs  Farm Neck  0.465  225  0.328  

 Lagoon  3.816  225  0.328  

 State Forest  W/above  306  0.562  

Edgartown  Mashacket  2.0  157  0.291  

 Lily  W/ above  108  0.146  

 Wintucket  2.3  282  0.43  

 Quenomica  W/ above  255  0.485  

Tisbury  Sanborn  3.26  300  0.514  

 Tashmoo/W. 
Spring  

W/ above  241  0.389  

Table 4  

 
Identification of Potential Public Well Quality Impacts:    
 

Potential groundwater quality threats in addition to the widely dispersed 
on-lot wastewater systems and other residential sources are identified in Map 
A-7 and listed in table form in Appendix B.  These land uses include landfills, 
wastewater treatment facilities, junkyards and generators of hazardous wastes, 
farms and golf courses.   
 

The lower average annual and daily withdrawal rates resulting from wide 
swings in seasonal rates at the public sup ply wells create an operational zone of 
influence that is in dynamic equilibrium at a smaller area than is included in 
the ZOC.  Pump rates used to estimate the smaller influence areas are the 
average daily withdrawal figures in Table 4.  Only as a priorit ization tool, the 
smaller zone of influence that is more likely the actual operational condition for 
each well is plotted on Map A -8.   Large sources near to the well site that are 
not offset by the recharge from a smaller contributory area pose a larger b ut not 
quantifiable risk than those further out from the withdrawal.  Pump rates used 
to estimate the smaller influence areas are the average daily withdrawal 
numbers in Table 4.  The MVC calculated areas of influence for the public 
supply wells existing a t the time (Smith, 1986) following the method of Bear 
(1979).  Pump test data was used to determine transmissivity by eight different 
methods to obtain a reasonable number.  From this information, the down 
gradient stagnation point (L) and width (W) of a p arabola can be determined.  
By the formulae:  
 
 L ==   Q          where: T= Transmissivity  
  2(pi)*(T)*(i)     I= slope in feet per foot  
 
 W == 2(pi)*L  
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The major axis of an ellipse can be determined from the amount of area 
required to recharge the amount of water drawn by the well using the USGS 
recharge figure of 1.85 feet per year.   This allows the parabola to be closed to 
an ellipse.  The formula used is:  
 
 a (major axis) ==       Area       
    W*(pi)  
 

While not as precise as the modeling employed to dev ise the Zones of 
Contribution, these calculations provide some basis for looking at smaller, 
operational zones of influence to identify the presence of nearby threats. 
Transmissivity and slope values used were as follows:  

 

TRANSMISSIVITY AND SLOPE VALUES  
 

 Well Name   Town   Transmissivity GPD/ft   Slope ft/ft  
 Farm Neck   Oak Bluffs   200000   0.00125  
 State Forest   Oak Bluffs   250000*   0.001  
 Manter Well   Tisbury   350000   0.001  
 Sanborn   Tisbury   300000*   0.002  
 Tashmoo/ W.Spring    Tisbury   300000*   0.002  
 Win tucket/Quenomica  Edg.    221000**   0.001 (est.)  
 Lily Pond   Edgartown   275000   0.002  

 Mashacket   Edgartown   350000   0.001   

*At the time, no pump tests available, these are estimates  

** From D. L. Maher 1989  

 

Table 5 

On Map A -8, sites  receiving large amounts of fertilizer, high volume 
wastewater sources, hazardous materials sites and high -density residential 
areas are highlighted.  

 
The Oak Bluffs  Lagoon Pond well includes the following uses within the 

operational zone of influence:  
  A small livestock operation.  
  A golf driving range (restricted to use of slow release fertilizers)  
  A portion of two fruit farms.  
 

The Oak Bluffs State Forest well includes the following uses within the 
operational zone of influence:  

  None 
 

The Oak Bluf fs Farm Neck well includes the following uses within the 
operational zone of influence:  
  A junkyard.  
  A landfill (capped).  
  A small portion of a golf course.  
  A sand/gravel company site.  
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  Some moderate to high -density residential area.  
 

The Tisbury We st Spring Street/Tashmoo well includes the following 
uses within the operational zone of influence:  
  A small livestock operation.  
 

The Tisbury Sanborn well includes the following uses within the 
operational zone of influence:  
  A very small area of capped  landfill.  
  A former septage disposal lagoon.  
  A very small area of sand/gravel borrow pit.  
  A small, organic lily farm.  
  A moderate area of moderate density residential.  
 

The Edgartown Lily Pond well includes the following uses within the 
operational zone of influence:  
  A phone company commercial site.  
  Moderate density residential area.  
 

The Edgartown Mashacket well includes the following uses within the 
operational zone of influence:  
  A capped landfill.  
  A substantial area of vegetable farm.  
  A small area of moderate density residential.  
 

The Edgartown Wintucket/Quenomica wells include the following uses 
within the operational zone of influence:  
  A small area of moderate density residential.  
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EVALUATION OF EXISTING PROTECTIONS IN PLACE  

 
 Protection measures in place and protected lands within the Zone IIõs for 
the existing town wells were identified and evaluated.  The full texts of the 
regulations for the towns are included in Appendix D.   
 
 
Tisbury:  
 
 The Town is in compliance with the Massac husetts Wellhead Protection 
Regulations 310 CMR 22.21(2).  The Town has adopted a Water Resources 
Protection District, which is regulated through the zoning by -laws.  The 
Groundwater Protection District covers the Zone II that has been approved for 

Tisbury .   
 

For added protection, Tisbury may wish to consider adoption of a Board 
of Health regulation or general by -law to prohibit floor drains in commercial and 
industrial buildings.  Under 310 CMR 22.21(a)(8), municipalities are required to 
prohibit existing  floor drains in commercial and industrial facilities.  Since 
zoning only addresses future uses, a Board of Health regulation or general by -
law should be used.  Examples may be found in Appendix E, in the Oak Bluffs 
and Edgartown Board of Health regulation s.   
 
 
Oak Bluffs:  
 

The Town of Oak Bluffs is in compliance with Massachusetts Wellhead 
Protection Regulations 310 CMR 22.21(2).  The Oak Bluffs Groundwater 
Protection District By -law includes and adequately protects the Farm Neck and 
Lagoon -State Forest Z one IIõs.  In addition, the Town has a Board of Health 
regulation prohibiting floor drains in commercial and industrial facilities.  
 
 
Edgartown:  
 
 The Townõs Board of Health Groundwater Protection Regulation meets 
the Massachusetts Wellhead Protection Regu lations 310 CMR 22.21(2).  
 
 

West Tisbury:  
 
 The West Tisbury Zoning By -laws include Section 6.6 Greenlands Water 
Resource Protection District.  There is presently no public water supplier for the 
Town.  Private wells provide all water service.  However, th e Town purchased 
the land known as the Greenlands, for aquifer protection now and as a future 
water supply resource.  The Management Plan, printed as Appendix E, also 
takes into consideration the future demands of the property to produce water 
for the othe r towns on the Island.   
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Delineation of the District:  
 

The area designated for the Greenlands Water Resource Protection 
District was suggested from the M.V.C. estimate for the Zone of Contribution 5 in 
1987, based on a well pumping 1,000,000 gallons per da y.  Because there are 
no supply wells in existence or proposed, there has not been a Zone II 
delineation approved by D.E.P.   The present District boundary is probably 
adequate for planning purposes, but it may be advisable to revisit the 
estimates, consid ering technological and other advancements that have been 
made since 1987.  The Greenlands property itself includes portions of four of 
the five existing Zone IIõs for the public water supplies of the larger down-Island 
towns.  The District includes much m ore of the areas of those Zone IIõs, 
particularly the Tisbury Zone II.  In the absence of a more refined Zone II 
specific to the Greenlands property for a hypothetical supply well, it may be 
advisable to use the known Zone II delineations north of the Stat e Forest.    
This area is very close to the area of the existing District.  Such a boundary 
amendment should not create undue hardship, and could potentially save the  
water supplies of the other towns from contamination.  

 
Provisions of the Regulations:  
 
 The provisions of the District regulations appear to be in conformance 
with the requirements of the Water Management Act.  

                                           
5 M.V.C. (Russell Smith), 1987, Determina tion Zone II for Future Greenlands Wells  
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CONCLUSIONS  
 

The presence of capped landfills within the Zones of Contribution and 
also within the smaller operational zones of infl uence for the Sanborn, 
Mashacket and Farm Neck wells warrants continued vigilance to detect 
groundwater impacts to these wells.  The Farm Neck well operational zone of 
influence also includes the BFI solid waste handling facility located at the site of 
the  landfill.  The Oak Bluffs Town DPW building is also within the operational 
zone.   
 

In addition, the location of septage disposal lagoons within the ZOCs but 
not the operational zones of influence of the Farm Neck and Sanborn wells are 
also of some concer n.  The presence of a small portion of golf course within the 
Farm Neck ZOC and an organic golf course within the Quenomica well ZOC are 
worthy of attention.  The Edgartown Wastewater Treatment Facility and 
leaching beds are within the ZOC of the Mashacket  well.  The Oak Bluffs 
Wastewater Treatment Facility (but not the leaching beds) is within the ZOC of 
the Farm Neck well.  
 

Preparation of potential hazard databases and initiation of a regular 
inspection program are recommended.  Assurance of adherence to best 
management practices at all sites within the ZOCs where hazardous chemicals 
or large volumes of waste are handled is crucial to protection of water resource 
quality. The identified potential threats to water quality support the need for 
water supply c ontingency plans and for bringing additional source sites into 
production in the near future as possible replacements.    
 

The trend toward siting wells where the ZOCs would be protected by the 
Manuel Correllus State Forest and low density residential uses  was identified in 
1993 (Wilcox).  At that time the State Forest Well, the Wintucket well and the 
proposed Manter well were all recently sited to take advantage of this built -in 
protection.  Given the groundwater flow within the aquifer and the location of  
Towns with public water supply on the down -gradient side of these protected or 
low -density residential areas, this trend should be encouraged in siting future 
supply wells.  
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EDUCATION EFFORTS  
 
 At one time, there was an Island -wide Water Resource Pr otection 
Committee, which would have been the ideal unit to coordinate education 
efforts regarding the proposed amendments.  In the absence of such a group, 
the staff of the Marthaõs Vineyard Commission have informed the towns of the 
proposed amendments an d provided technical assistance regarding the 
proposals.  Education efforts were further coordinated through the Public 
Education and Outreach Committee of the reconstituted òWatershed Teamó that 
has become the local replacement for the E.O.E.A. Watershed Team in the wake 
of termination of the Mass. Watershed Initiative.  
 

Continued public education about groundwater protection is important.  

The map of Vineyard Zone IIõs might be placed on the Vineyard Conservation 
Partnershipõs (or M.V.C.õs future) website, with a discussion about the 
sensitivity of groundwater to inappropriate activities, particularly those 
associated with household chemicals, pesticides and fertilizers.  Education 
efforts might include signage, such as òEntering a Public Water Supply Areaó 
and the creation of an informational brochure that could be mailed to all 
households and businesses within the Zone IIõs, to increase awareness of 
inappropriate activities.  
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TASK TWO  
LONG TERM WATER SUPPLY NEEDS  

 
 Long -term water supply needs were ad dressed by comparing build -
out/demand projections with the capabilities of the existing well fields and 
assessment of the need for future development of new well fields.  Options were 
reviewed, primarily development of remaining potential sites for new wel ls, 
particularly the Greenlands and the Manuel F. Correllus State Forest.  
Protection and management of these areas was assessed and recommendations 
made regarding any long -term needs.  The M.V.C. explored the feasibility of 
using these areas for developme nt of well fields, and assisted in development of 
agreements necessary to allow for future use of these areas for water supply 

wells.  
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DEMAND PROJECTIONS AND SUPPLY OPTIONS  
 

 Build -out/demand projections were compared with projected capacities 
of the exis ting fields and options for development of new fields were examined, 
particularly focusing on the Greenlands and the Manuel F. Correllus State 
Forest.   
 
LONG TERM NEEDS  
 
 In order to assess long -term needs, it was necessary to compare water 
demand projecti ons with the capacities of the existing water supply wells.  
 
Water Withdrawal Statistics:  
 

Water consumption on Marthaõs Vineyard is strongly seasonal 
corresponding with the annual influx of seasonal residents and visitors.  The 
increased water demand refl ects a six -fold increase in population from 14,901 
residents during the winter months to over 80,000 residents during the peak 
summer months of July and August.  Although there is increased population 
beginning in April with weekend visitors, progressing t o a growing resident 
population in mid -May, the peak population as indicated by water withdrawal 
records, occurs in July.  

 
The Tisbury, Oak Bluffs and Edgartown Water Departments provided the 

data compiled in Table 6.  In this Table, the data is broken dow n to an average 
daily withdrawal for the maximum week and the maximum month.  The peak 
withdrawals all occur during the month of July and, occasionally, August.  The 
statistics illustrate the nature of use of a product in a strongly seasonal system: 
the de mand rises to a strong one -day peak that usually occurs within the peak 
week and month.   
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Summary Statistics for the Three Water Departments  
 

Town  Year  Max. Day  
mgd  

Avg. Day in 
Max.Week  
mgd  

Avg. Day in 
Max. Month  
mgd  

Edgartown  1998  2.095  1.936  1.554  

 1999  2.573  2.277  2.056  
 2000  2.194  1.903  1.694  
 2001  2.249  2.008  1.737  
õ98-õ01 
Average  

 2.278  2.031   

Oak Bluffs  1998  2.423  2.128  1.796  
 1999  2.796  2.405  2.160  
 2000  2.264  1.997  1.78  
 2001  2.172  1.768  1.585  
 2002  2.555  2.392  2.014  
õ98-õ01 

Average  
 2.414  2.075   

Tisbury  1998  1.756  1.374  1.148  
 1999  2.714  1.747  1.487  
 2000  1.561  1.315  1.164  
 2001  1.827  1.306  1.107  
 2002  2.029   1.55  

õ98-õ01 

Average 
 1.965  1.436   

 

Table 6 

 
Water Demand Projections:  
 

Projection of water requi rement into the future based on the predicted 
residential growth within each Town is based on the assumption that there is a 
strong correlation between the number of residences in a Town and the level of 
activity during the peak summer period that determin es the demand for water.  
Population growth in the future is uncertain and projections are very much an 
inexact science.  The future population in a resort such as the Vineyard 
depends on uncertainties that relate to the future economy and changes in 

popul arity of this resort destination compared to others that cannot be reliably 
predicted.   
 

Projecting the year -round population and related residential growth over 
the near term can at least be based on recent growth in that segment as 
indicated by the Cens us.  Those figures are based on similar methodology and 
have an historical record that provides a platform for projection.  Also, the 
number of residences at buildout can be derived from the available land and 
probable zoning requirements.  These factors r elate directly to the water 
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demand in the future.  However, the most important determinant of water 
demand is the seasonal population that has not been accurately measured by a 
survey and can only be estimated by the number of seasonal dwellings (as 
counte d by the Census) and an estimate of the probable average number of 
occupants in these dwellings.  
 

Projection of the peak day water use will yield a much higher peak -day 
demand figure than projection of the average day within either the maximum 
week or mont h.  The water systems must be sized to have capacity to meet the 
peak day water need.  While all three are projected in the discussion below, the 
projection of the average day within the peak week is considered to provide a 
probable highest future demand.  
 

Comparison of the projected maximum withdrawal with the permitted 
extraction for the public supply wells can be employed to make a determination 
of the sufficiency of the water system in terms of extraction.  The underlying 
requirement is that the system can deliver the required water while maintaining 
an excess capacity to address unexpected growth and unplanned demand for 
short -term events such as fire control.  
 
Peak Month Projections Based on Population Growth  
 

This measure is useful as a broad overview  but does not take into 
account short -term events or weekends where population and water use may 
spike.  A reasonable approach to projecting future peak water demand is to 
relate present day water withdrawal figures to the total number of residential 
dwell ings even though the peak consumption includes a large commercial 
contribution.  The assumption is that the number of residences is strongly 
correlated with commercial activity and a projection of the residential 
population segment provides a proportional basis for projecting the commercial 
portion and the peak water demand into the future.  The logic is that residential 
growth is a good proxy for commercial activity and the two together determine 
the peak water demand.  Residential population is linked to the seasonal 
economy through employment in the service and construction industries.  The 
economy is in turn a prime determinant of commercial activity.  
 

The methodology used to project the peak month water demand is to 
determine the average water consumpti on per residence served and to derive a 
future peak water demand based on the projected buildout residential count.  
This approach works best in Oak Bluffs where virtually the entire Town is now 
served by public water supply.  It is more difficult in Edgar town where about 38 

percent of the residences are not now served by public water supply but some 
parts may be served in the future.  Tisburyõs water supply has some 
characteristics of both Oak Bluffs and Edgartown.  The area east of Lake 
Tashmoo is fully s erved while the area west comprising 24 percent of the 
residences is not served.  
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Table 7  
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In Edgartown, areas that are likely to be provided with public water 
supply in the future include Arbutus Park and Ocean Heights off the Vin eyard 
Haven Road and portions of Katama extending out to Mattakeset.  In Tisbury, 
there is potential for extension of the water supply into the R -50 zoning district 
to the West of Tashmoo Pond.  To address the potential that some parts of 
Tisbury and Edgar town may be added into the system increasing the 
percentage of the residences that are served, the following approach is used.  
For Edgartown we make two projections in Table 7, one assumes that the same 
percentage of the future residences will be served a s there is today.  The other 
assumes that the percentage served will rise from 62 to 85 percent.  For 
Tisbury, a similar methodology is used to project the same percentage served 
(76 percent) as well as an increased service area to provide public water to 82 
percent of the residences.  
 

The results for the average daily withdrawal during the peak month are 
included in Table 7 and summarized in Table 8 below.  
 

Current (2000) and Projected Average Daily Water Withdrawal 
During Peak Month  

Town  Current Avg. 
Dail y in peak 
month in 
mgd  

Projected 
Avg. Daily in 
peak month - 
HIGH  

Projected 
Avg. Daily in 
peak month - 
LOW 

Tisbury  1.16  1.706  1.581  
    
Oak Bluffs  1.78  2.283  2.283  
    
Edgartown  1.694  3.558  2.721  

 

Table 8 

The projected maximum mo nth is used to estimate the monthly 
withdrawal for the remainder of the year assuming the same proportional 
distribution as occurs today in Table 9 and Figures 3 -5.   In actuality, there has 
been a tendency toward a gradual increase in the population durin g the 
shoulder season, April, May, September and October and the projected figures 
are probably low for those months.  
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Projected Annual Water Withdrawal Requirement-     

  Public Supplies In Millions of Gallons     
  Edgartown Edgartown Oak Bluffs Oak Bluffs Tisbury Tisbury   
Month 2000  Projected 2000 Projected 2000 Projected 
  Withdrawal Withdrawal Withdrawal Withdrawal Withdrawal Withdrawal 
Jan 14.834 23.8219 18.081 23.1893 15.12 20.5251   
Feb 11.894 19.1006 16.071 20.6114 13.6 18.4617   
Mar 12.259 19.6867 16.31 20.9179 13.46 18.2717   
Apr 15.362 24.6698 16.772 21.5105 12.95 17.5794   
May 23.491 37.7242 24.257 31.1101 17.46 23.7016   
Jun 35.168 56.4762 39.071 50.1094 25.02 33.9641   
Jul 52.522 84.345 55.178 70.767 36.1 49.005   
Aug 38.384 61.6408 40.399 51.8126 25.19 34.1949   
Sep 31.377 50.3883 31.361 40.2212 21.22 28.8057   
Oct 20.305 32.6078 23.734 30.4394 16.74 22.7242   
Nov 10.178 16.3448 15.895 20.3857 12.9 17.5115   
Dec 10.738 17.2441 15.497 19.8752 12.66 17.1857   
TOTAL 276.512 444.05 312.626 400.95 222.42 301.931   

 

Table 9 
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Tisbury Water Withdrawal in Millions of 

Gallons: 2000 and Buildout
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Figure 3  

Oak Bluffs Water Withdrawal in Millions of 

Gallons: 2000 and Buildout
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Figure 4  

Edgartown Water Withdrawal in Millions of 

Gallons: 2000 and Buildout
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Figure 5  
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Projected Maximum One -Week Water Withdrawal:  

 
The average daily water requirement during the peak week provides a 

larger starting point for projection.  In order to bring more statistical reliability 
to the starting figure, the average daily use du ring the peak week water 
consumption for the period from 1998 through 2001 is used.  These starting 
point water use figures are:  

 
   Edgartown   2.031 mgd  
   Oak Bluffs   2.392 mgd  
   Tisbury   1.436 mgd  
 

Current (2000) and Projected Average Daily Water With drawal 
During Peak Week  

Town  Current Avg. 
Daily in peak 
week in mgd  

Projected 
Avg. Daily in 
peak week - 
HIGH  

Projected 
Avg. Daily in 
peak week - 
LOW 

Tisbury  1.436  2.111  1.957  
    
Oak Bluffs  2.392  3.069  3.069  
    
Edgartown  2.031  4.269  3.264  

Table 10  

Projected Maximum One -Day Water Withdrawal : 
 

Peak one -day withdrawals are subject to a large number of variables 
such as the weather and coincidence of attractions such as a one -day event and 
its relationship to a weekend or holiday.  Projecting based on a single yearõs 
peak day as a starting point is risky as variables could combine to create 
enhanced or reduced peak day water consumption as a starting point.  For this 
reason, we use the average of the peak day water use during the 199 8 through 
2001 period as a starting point for projections.  
 

Maximum daily withdrawal in Oak Bluffs in 2000 occurred on July 20 in 
the Lagoon Pond well, July 15 in the Farm Neck well and June 10 in the State 
Forest well.  This reflects demand as well as ope rational decisions.  The peak 
day withdrawal from the three sources combined in 2000 was 2.264 million 
gallons (mgd).  In 2002, the peak day pumping amounted to 2.555 mgd.  The 

average of the four -year period is 2.414 mgd.  If projected to increase by the 
same percentage as the increase in residences, the projected maximum day 
withdrawal would be 3.098 million gallons based on the average data.  
 

The Maximum one -day withdrawal in Edgartown from all wells in 2000 
was 2.194 million gallons.   In 1999, the peak  was 2.573 mgd. The average peak 
day requirement over the 1998 to 2001 period is 2.278 mgd.  If the four -year 
average figure were projected to increase by the same percentage as the 
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increase in residences, the projected maximum day withdrawal would range 
from 3.661 to 4.788 million gallons.    
 

The maximum one -day withdrawal in Tisbury in 2000 was 1.561 mgd 
and in 2001, 1.827 mgd.  The average peak -day withdrawal for the 1998 to 
2001 period is 1.965 mgd.  If the four -year average figure were projected to 
in crease by the same percentage as the increase in residences, the projected 
maximum day withdrawal would range from 2.678 to 2.889   million gallons.    
 
Summary:  
 

Comparison of the projected water demand with the currently permitted 
withdrawal allows a det ermination of the potential for new well sites to increase 
system capacity.  Current Permitted withdrawal is summarized in Table 11 
below.  
 

Present -Day Permitted Water Withdrawal (All Wells 
Combined)  

TOWN  PERMITTED TOTAL WITHDRAWAL  
 Edgartown    4.3 millio n gallons per day  
 Tisbury    3.26 million gallons per day  

 Oak Bluffs    4.28 million gallons per day  

 

Table 11  

The projection of Edgartownõs maximum average daily water withdrawal 
during the peak month indicates that demand will be  between 2.72 and 3.56 
million gallons.  The projection of Edgartownõs maximum average daily water 
withdrawal during the peak week indicates that demand will be between 3.3 
and 4.3 million gallons.  The peak -day demand as projected by the average of 
the 19 98-2001 peak -day water consumption indicates that demand could spike 
to a maximum of 3.7 to 4.8 million gallons.   The average figures based on the 
month and week demands are less than or equal to the permitted withdrawal 
but the peak day projection approa ches and exceeds the current permitted 
withdrawal.  
 

The Oak Bluffs projection is for 2.28 million gallons on average during 
the peak month and 3.1 mgd on average based on the peak week and average 
peak -day figures.   All figures are less than the currently  permitted water 
withdrawal.  

 
The average daily withdrawal during the peak month in Tisbury is 

projected between 1.58 and 1.71 million gallons per day.   The projection based 
on the peak week is for 2.0 to 2.1 mgd.  The peak -day projections range from 
2.7  to 2.9 million gallons per day.  All figures are less than the currently 
permitted water withdrawal.  
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GREENLANDS AND STATE FOREST  
EVALUATION OF PROTECTIONS AND RECOMMENDATIONS  

 
 A thorough evaluation was made of the adequacy of the existing water 
resou rce protection regulations and bylaws regarding protection of the water 
resources in the Greenlands and the Manuel F. Correllus State Forest.  
 
 In addition to the regulatory recommendations, a land acquisition or 
conservation program is suggested for the a rea in Edgartown just east of the 
State Forest and in Tisbury, Oak Bluffs and West Tisbury north of the State 
Forest.  
 
The Marthaõs Vineyard State Forest Aquifer Protection District: 
 
 In 1986, the Marthaõs Vineyard Commission held a public hearing 
regardi ng designation of the District, following nomination of the entire outwash 
plain and the coastal ponds at its southern extremity.  The MVC reduced the 
scope of the proposal to include only that portion of the proposal that lay within 
the State Forest.  The  MVC designated the Aquifer District as lands lying in the 
area of the State Forest within the Towns of Edgartown and West Tisbury.  
Information available to the MVC showed that the District was of regional 
concern and that uncontrolled development could s eriously damage 
groundwater resources.  The MVC recognized that the District is presently 
protected by its being held in fee by the Department of Environmental 
Management (DEM).  However, the MVC felt that, should DEM ever relinquish 
title to the area, tha t there would be advantages to having development proceed 
in a controlled manner òIn considering the possibility of inappropriate or 
uncontrolled development within the Aquifer District should DEM ever 
relinquish ownership of the area, the Commission finds  that so critical are 
these lands and waters and the values they create and support that to maintain 
and enhance the health, safety and general welfare of Island residents and 
visitors, and for present and future generations, special development controls 
within the District must be adoptedó.  The MVC found that the Aquifer District 
meets the specific qualification of the drinking water resource district.  Such an 
area must be important to the protection of a regional aquifer, recharge zone or 
surface water supply in order to be accepted as a drinking water resource 
district.  The fact that the area is owned by DEM, has no development on it, 
and recharges the Islandõs only drinking water aquifer was seen as adequate 
reason to further protect it as a water res ource.  The MVC guidelines for 
development were adopted as follows:  

 
× That density of dwellings in the area shall not exceed the allowable 

density permitted by Town zoning in effect on the date of the decision.  
× That an annual growth rate control on new buil ding permits of one 

twentieth of the maximum number of permits allowed under the 
density guidelines would be established.  

 

No town regulations to meet the guidelines were ever adopted . 
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Additional Regulations Suggested for this Area:  
 
 Current regulations  offer no limitation beyond residential use of the area.  
Aside from Health regulations and zoning by -laws now in place, there are no 
specific exclusions of other potentially hazardous land uses (see discussion of 
existing water supply protective regulatio ns).  At the time of adoption of a water 
protection district for the Town of Edgartown, it would be advisable to include 
the land within the State Forest in that town.  Similarly, the existing water 
protection district in West Tisbury, designed to protect the Greenlands property, 
could be expanded to include State Forest land within the Town of West 
Tisbury.  The groundwater lying under the State Forest is truly a regional 
resource as is flows from there into Edgartown, Oak Bluffs, Tisbury and West 
Tisbury.   This added layer of protection could alternatively be put into place 
through adopting regulations for the MVC -designated district.  

 
The Greenlands:  
 
 The Greenlands property is a 380 -acre parcel of land situated at the 
northeast edge of the State Forest.   It is situated at the head of the glacial 
outwash plain.  As defined by the U.S. Geological Survey, groundwater flows 
from this part of the outwash plain into Tisbury, Oak Bluffs and Edgartown.  
The Greenlands parcel was acquired by the Town of West Tisb ury with funding 
assistance through the Division of Conservation Services.  The land was 
acquired for aquifer protection now and as a future water supply resource.  The 
land is to be managed under the supervision of the West Tisbury Conservation 
Commission , who approved a management plan in 1982.  At this time, the site 
is used only for passive recreational use in the form of hiking and horseback 
riding.   
 
Management Plan Summary:  
 
 The Management Plan states òThe Management of the Greenlands as a 
water su pply resource makes it incumbent upon West Tisburyõs Conservation 
Commission to make sure that any use of Greenlands will not jeopardize the 
potability of the water for present and future Island people.ó  The Plan goes on 
to say that the use of the site as  a water resource òéalso takes into 
consideration future demands of the property to produce water for other Island 
towns.ó  The land to be used for water supply could be conveyed to the West 
Tisbury Water Commissioners (when and if that Commission is forme d), from 
which other towns could purchase water.  The towns using the site for water 
supply would be required to provide proof of need, of having taken water 
conservation measures within the towns and to have exhausted all water 
supply sites within the tow n.  The County Commissioners are set up to 
arbitrate any disputes between a town desiring water from the site and the West 
Tisbury Conservation Commission (or Water Commissioners).  The Management 
Plan for the property is included as Appendix E.  
 
 Another possible use of the site as described in the Plan is for 
agricultural purposes.  The limitations to be put on such usage are that the 
farming be organic, environmentally sound and not harmful to the aquifer.  
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Potential Water Supply:  
 
 In July of 1982, a 10 0 foot deep six -inch well and two two -inch diameter 
observation wells were drilled on the site 6.  On July 21, a pump test was 
performed and water level measurements made to determine potential yield 
from the aquifer at the site.  A transmissivity of 16,000  square feet per day was 
determined.  Sieve analysis was performed on soils at the 80 and 90 -foot levels 
from which an estimated range of transmissivity from 12,500 to 30,000 square 
feet per day was calculated.  The estimated yield was determined to be up to 
1200 gallons per minute.  The site clearly has great potential for use as a water 
supply.  
 
Protection of Potential Future Water Supply:  
 
 During the 1982 pump test, water was withdrawn at the rate of 50 gpm 
from the six -inch diameter well with two nearb y observation wells measured at 
regular intervals to establish the drawdown curve for the wells over time.  This 
information was used to determine the approximate transmissivity of the 
aquifer at 150,000 gallons per day per foot.  A review of the data by M ichael 
Frimpter, Chief, Mass. Office USGS Water Resources Division, led him to 
suggest that òéa water supply capable of yielding about 1,000,000 per day 
could be developed in the so -called Greenlands areaéó7.   
 
 The Greenlands property itself includes por tions of four of the five Zone 
IIõs on the Island.  The area designated for the Greenlands Water Resource 
Protection District is a larger area suggested from the M.V.C. estimate 8 in 1987.  
 
 The provisions of the District regulations appear to be in conform ance 
with the requirements of the Massachusetts Wellhead Protection Regulations.  

                                           
6 M.V.C. (Russell Smith), 1982, òAssessment of the Aquifer Underlying the Greenlands Property, West 
Tisburyó 
7 Frimpter, Michael, 1982, Letter to J. Lerner, Director, Division of Conservation Services ñWater Resource s 
Division, USGS  
8 M.V.C. (Russell Smith), 1987, Determination Zone II for Future Greenlands Wells  
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CONCLUSIONS  
 

Tisbury and Oak Bluffs are close to buildout and their future needs 
should be directed toward redundancy in response to contamination.  Those 
needs may be best  met by planning with the Town of West Tisbury for potential 
well sites within the Greenlands property.  The Management Plan already has 
identified such use as appropriate.  Perhaps the Towns could work with the 
Town of West Tisbury on long -term planning f or West Tisbury, Tisbury, Oak 
Bluffs and Edgartown, with the possibility for shared infrastructure.  

 
The Town of Edgartown has much more potential for growth, as does the 

Town of West Tisbury.  Those two towns should be planning for future supply 
needs to meet anticipated demand greater than the existing capacity for 

Edgartown wells and perhaps greater than the use of private wells as is 
currently practiced in West Tisbury.  The Town of West Tisbury has purchased 
the Greenlands property for that purpose.  T he Town of Edgartown has entered 
into discussions with the Department of Environmental Protection regarding a 
land transfer for land in the State Forest, understanding that executing such a 
transfer will not be an easy task.  Procedures are detailed in the  D.E.P. Policy 
#9504, printed in Appendix F.  The towns and DEM should also be planning to 
secure easements through the State Forest for installation of water supply lines, 
particularly regarding use of the Greenlands property for water supply for the 
down -Island towns.  
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TASK THREE  
CONTINGENCY PLAN FOR PUBLIC WATER SYSTEMS  

 
 A contingency plan was developed between Edgartown, Oak Bluffs and 
Tisbury in the event of emergency or contamination problems.  The following is 
a draft Memorandum of Agreemen t for Mutual Aid, which could form the basis 
of such an agreement.  
 
MEMORANDUM OF AGREEMENT FOR MUTUAL AID by and between:  
The Tisbury Board of Water Commissioners,  
The Oak Bluffs Water District Commissioners, and  
The Edgartown Board of Water Commissioners  
 
WHEREAS, water supply infrastructure with sufficient capacity and reliability is 
essential to the public health, safety and welfare and to the regionõs economy, 
 
WHEREAS, the parties to this agreement have in the past seen the wisdom of 
connecting the wa ter supply distribution systems to provide mutual support,  
 
WHEREAS, such interconnections and water distribution facilities may be used 
to transfer water between communities in order to provide short term 
emergency supplies in the event of a loss of suppl y due to distribution system 
failure or loss of water sources due to contamination or other causes,  
 
NOW THEREFORE, the parties to this agreement, having determined that the 
public health, safety and welfare will be benefited by their cooperation as 
herein after set out; and in order to assure adequate water service during 
temporary disruptions of service caused by failure of sources or distribution 
systems, do mutually agree as follows:  
 
I.  COOPERATIVE INTENT  
 

The parties to this agreement intend to procee d cooperatively in 
managing and operating their water supply systems in order to assure a 
reliable, high quality water supply during short term emergencies as 
defined herein.  
 
Tisbury Water Commissioners will continue to provide water to those 

areas of Oak  Bluffs that are mutually agreed upon at a rate that is 
adjusted annually to meet required operating expenses,  

 
II.  WATER SUPPLY EMERGENCIES  
 

The parties hereby agree to establish mutual policies and procedures for 
meeting water supply needs during unanti cipated supply disruptions of a 
short term, emergency nature, such as those caused by equipment 
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failure, fire, flood, chemical contamination, or other disasters.  Such 
policies and procedures shall be described in an Emergency Contingency 
Plan that shall b e distributed to local officials in both communities.  
 
For the purposes of this Agreement, òshort term emergencyó shall mean a 
period of not more than 2 days.  
 
It is not the intent of this Agreement that these policies and practices be 
construed to apply t o water transfers for the purposes of meeting 
seasonal drought or other long term water needs, unless specified upon 
separate mutual agreement of the parties.  

 
III.  ACTIVATION OF EMERGENCY TRANSFERS  
 

Any water transfer needed to meet a short -term emergenc y shall be 
activated by the Superintendent of the communities involved.  Said 
officials shall immediately notify their respective elected water supply 
officials and their respective Selectmen that an emergency exists and 
that a transfer has been activated.  
 
Upon activation of an emergency transfer, the parties involved shall 
immediately notify the Department of Environmental Protection (DEP), 
consistent with the provisions of M.G.L. Chapter 21G (Water 
Management Act) and DEP regulations and policies.  
 
No pr ovision of this Agreement shall be construed to supercede the 
provisions of M.G.L. Chapter 21G or the pertinent regulations of the 
DEP.  

 
For the purposes of this Agreement, the following terms shall have the 
meanings set out below:  
 
òSuperintendentó shall mean the highest -ranking staff member with direct 
responsibility for managing the operations of a municipal water supply system.   
 
òElected Water Supply Officialsó shall mean the local elected officials with 
overall responsibility for managing a local wat er supply system.  This may 
include the Board of Water Commissioners or the Water District 
Commissioners, depending upon the particular structure in each community.  
 
IV.  EMERGENCY TRANSFERS FOR MORE THAN TWO DAYS  

 
Any transfer lasting more than 2 days sha ll require the approval of the Board of 
Selectmen or where a Water District exists, the approval of the Water 
Commissioners.  In considering a request to provide emergency transfer for a 
period in excess of 2 days, the Selectmen or Water Commissioners shal l consult 
with the Superintendents with respect to the adequacy of the supplies to 
provide the transfers as well as to provide water sufficient to the needs within 
the community to cover all costs to the system providing support.  
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V.  CORRECTING THE EMERGE NCY PROBLEM  
 
The party experiencing the water emergency shall act expeditiously to mitigate 
and remove the causes of the emergency condition.  
 
VI.  PRICE OF WATER TRANSFERRED DURING AN EMERGENCY  
 
It is agreed that there will be no charge for emergencies of 2 days or less 
duration.  
 
Unless otherwise specified by separate agreement, the price of water transferred 
during an emergency in excess of 2 days shall be the same as the commodity 
rate charged to residential customers within the providerõs regular service area.  
The party experiencing the emergency shall be responsible for paying any 
excess costs incurred by the party supplying the transfer of water.  These may 
include reasonable costs associated with the transfer for start -up such as line 
flushing, valve  switching, excess pumping or other operational costs associated 
with the transfer.  
 
VII.  ADDITIONAL CONNECTIONS  
 
The parties agree that priority should be given to creating or enlarging 
interconnections between the water systems in the region in order to provide for 
water transfers under emergency conditions.  
 
VIII.  UPDATING THE EMERGENCY CONTACTS  
 
The parties agree to keep the emergency response plan current by informing 
each other of any changes in names and phone numbers of the people to be 
contacted in  an emergency.  
 
IX.  PERIOD OF AGREEMENT  
 
This Memorandum of Agreement shall become effective upon its approval by the 
elected officials.  It shall remain in effect for a period of five years therefrom.  
 
This Memorandum of Agreement may be extended upon mut ual agreement of 
the parties  
 
IN TESTIMONY THEREOF, the undersigned parties:  
 

___________________________________________________  _________________ 
Chairman, Tisbury Water Commissioners    Date  
 
___________________________________________________  _________________ 
Chairman, Oak Bluffs Water District     Date  
 
___________________________________________________  _________________ 
Chairman, Edgartown Water Commissioners    Date  



 44  

The Department of Environmental Protection developed a Handbook for Water 
Supply E mergencies.  The 38 - page handbook is available for download from 
the D.E.P. website, at http://www.state.ma.us/dep/brp/dws/standard.htm .  
Included is the following excerpt regarding preparat ion of an emergency 
response plan:  
 

GUIDELINES FOR PREPARING AN EMERGENCY RESPONSE PLAN  

 

 

A good Emergency Response Plan (ERP) is an essential component of a well -managed 

water system. The ERP will contain detailed procedures to allow the water system to 

respond quickly and effectively to water supply emergencies. The ERP will help the 

water system provide a continuous supply of safe drinking water to its customers and 
ensure a safe working environment for its employees. The process of developing an ERP 

can  contribute greatly to meeting these goals.  

 

The level of effort that should be put into the development of an ERP depends on the 

size and complexity of the system as well as the hazards identified and the vulnerability 
of critical elements of the water s ystem. Hazard identification and vulnerability 

assessment is simply a matter of identifying vital components of the water system and 

considering incidents that could impact them.  

 

Components that might be vulnerable and could result in diminished availabil ity or 

quality of water, and therefore should be considered in an Emergency Response Plan, 
include:  

¶ Watersheds  

¶ Aquifers  

¶ Sources (including emergency supplies and interconnections)  

¶ Dams  

¶ Transmission Systems (especially if there is no redundancy)  

¶ Distributio n Systems  

¶ Treatment Systems  

¶ Water Storage Tanks  

¶ Chemical Storage Tanks     

¶ Personnel  

¶ Power systems  

¶ Pumping Systems  

¶ Transportation Systems  

¶ Communication Systems  

¶ Computer and Control Systems  
 

In the development of an Emergency Response Plan, the water system should consider 

the impacts that the following incidents could have on the above components:  

¶ Bacterial Contamination  

¶ Chemical Contamination  

¶ Equipment Failures  

¶ Water main breaks  

¶ Fires/Explosions  

¶ Fuel Spills  

¶ Chemical Spills/Leaks  

¶ Transportation Spills  

¶ Vanda lism/Terrorism  

¶ Power Outages  

¶ Floods  

¶ Droughts  

¶ Hurricanes  

¶ Ice storms  

¶ Tornadoes  

¶ Earthquakes  

http://www.state.ma.us/dep/brp/dws/standard.htm


After the potential hazards that the water system might experience and the vulnerability 

of the water systemõs components have been identified, the planning team can develop 

the ERP. The ERP must detail what actions should be taken to respond to both 
potential and actual emergencies in a manner that will ensure continuity of essential 

services, minimize the duration of the emergency, and protect the safety of its 

emplo yees. The ERP must be specific in addressing who will respond to the emergency, 

what actions are required, where key items can be located, when actions should be 

taken, and how the public will be notified. Such details may include:  

¶ Identification of an em ergency response team.  

¶ Method of contacting water system personnel during an emergency.  

¶ Delineation of responsibilities and organizational structure.  

¶ Designation of personnel to release information to the public.  

¶ Development of background material for ne ws release (see Attachment F).  

¶ Protocol for determining what conditions would prompt a water system to 
discontinue use of a water source.  

¶ Procedures for restricting water use.  

¶ Procedures for providing alternate sources of water to the customer.  

¶ Prioritizat ion of customersõ need for water service. 

¶ Directory of key personnel and agencies including Department of Environmental 
Protection, Emergency Response Agencies, local Fire Department, local Police 
Department, local Board of Health, Newspapers, Radio Statio ns, Television Stations.   

¶ Identification of customers with special needs such as schools, hospitals, dialysis 
centers, nursing homes, large institutions and commercial uses.  

¶ Identification of contractors that can provide materials, equipment, or services  and 
timeframes for implementation.  

¶ Identification of necessary security measures.  
    

The process of developing an ERP may identify additional actions that can be taken by 

the water system in order to be better prepared for an emergency. The following are  
examples of actions that the water systems might take in order to be better prepared for 

an emergency:  

¶ Modify the design and operations of facilities.  

¶ Determine the time needed to obtain necessary materials during an emergency 
incident.  

¶ Acquire redundant components that can be built into the system, available on site, 
or available from identified contractors.  

¶ Establish mutual aid agreements that identify the amount of water available and are 
reviewed periodically.  

¶ Inventory activities in Zone I/II, Zone A /B, Interim Wellhead Protection Areas (IWPA) 
and the watershed of Class B drinking water river intakes.  

¶ Review data from Source Water Protection Program (SWAP).  

¶ Establish liaison with organizations and people responsible for activities that may 
have seriou s impacts on the water system.  

¶ Establish liaison with local spill response and other emergency response planning 
agencies.  

¶ Exercise isolation valves, emergency connections, and other stand -by equipment.  

¶ Provide emergency response training.  

¶ Periodically re view and update the ERP.  

¶ Compile Material Data Safety Sheet (MSDS) information of all chemicals used.  

¶ Develop and update detailed water system map that identifies type, size and location 
of mains and valves.  

¶ Determine costs associated with recommended impr ovements and seek 
funding.  
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¶ Identify a phased approach to reduce water consumption during drought 
related water shortages and identify triggering criteria for the various phases 
of reduced consumption.  

 
Once the initial ERP has been completed, it must be te sted and assessed. Staff 
must to be trained on how to use the document. The ERP must be readily 
available. Drills should be conducted periodically to assess its effectiveness. The 
ERP should be reviewed and updated annually.  
 
Resources to Assist in Prepar ation of Emergency Response Plan:  
 

¶ Emergency Planning for Water Utility Management; AWWA Manual M19 , 
American Water Works Association, Denver, CO.  

¶ Planning Guidance for Emergency Contingency Plans , State of 

Connecticut, Department of Environmental Protecti on; State of 
Connecticut, Department of Health Services; State of Connecticut, 
Department of Public Utility Control; State of Connecticut, Office of 
Consumer Counsel; State of Connecticut, Office of Policy and 
Management.  

¶ Back to Basics Guide to Emergency Planning , Elroy F. Spitzer, AWWA.  

¶ Drought Management Planning , AWWA.  

¶ A Guide to Lawn and Landscape Water Conservation , Commonwealth of 
Massachusetts; Executive Office of Environmental Affairs.  

¶ Early Warning Monitoring to Detect Hazardous Events in Water Su pplies , 
An ILSI Risk Science Institute Workshop Report, December 1999, 
Thomas M. Brosnan, Editor.  
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TASK FOUR  
ISLAND WATERSHED TEAM MEETINGS  

 
 EOEAõs Islands Watershed Team provided support and cooperation, until 
its termination in February of 2003.  Water shed Team Leader Patti Kellogg was 
a particularly helpful resource.  Meetings were conducted with the Watershed 
Team to report progress and discuss findings.  
 

The Project Manager met with the Watershed Team on January 15, 2003.  
She updated the group on pr ogress with the project, primarily regarding data -
gathering efforts.   
 

The Project Manager met with the Watershed Team on February 28, 
2003.  She gave an update to the group and particularly focused on the need to 
acquire rights to use the State Forest la nds for future well sites.  
 

After termination of the EOEAõs Watershed Initiative program, the local 
partners agreed to regroup and take over some, if not all, of the functions of the 
EOEA group.   The Project Manager met with the local òWatershed Teamó group, 
as loosely reconstituted (and as yet unnamed), on April 18, 2003.  She 
discussed with the group the educational component of the project.  She noted 
that there had been in place an Island -wide Water Resource Protection 
Committee, long since disbanded.  It was determined that the Public Education 
and Outreach subcommittee would be approached regarding dissemination of 
findings.  
 

The Project Manager met with the local òWatershed Teamó group at the 
conclusion of the project to discuss the final findings an d conclusions.     
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APPENDIX B  
POTENTIAL HAZARDS  
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APPENDIX C  
NITROGEN LOADING CALCULATIONS  

MVC MODEL  
 
 The following pages include Lotus -derived spreadsheets with the nitrogen 
loading calculations f rom the MVC model, as referenced in Task One.  
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Table C 3  
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Table C 4  
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Table C 5  


