
 CHAPTER 5.0 
ENVIRONMENTAL PROTECTION 

 (NATURAL RESOURCES) 
 CONSERVATION AND OPEN SPACE 
 
 
 
5.1. Policies 
 
5.1.1. Goal Statement and Policies 
 
Woodlands, meadows, farms, wetlands, ponds, and streams collectively comprise the 
open space that plays such a large role in depicting the character of Durham.  Almost 
all of us are delighted that these lands provide a refuge for a diverse population of 
animals and plants that otherwise would not exist in more densely developed habitat.  
Many citizens also enjoy the recreational opportunities open space provides - hiking, 
fishing, hunting, skating, golf, and other sports.  We should also be aware of the 
important and essential relations that exist between open space preservation and 
water supply, water and air quality, and flood mitigation that affects our health, 
safety, and welfare.  These factors are sufficient reasons to conserve open space, but 
there is also an economic benefit.  A recent study (reference) has determined that most 
developed land is more costly to tax payers than undeveloped open space as the town 
spends more on services than a resident pays in taxes.  The protection of open space 
will thus likely benefit landowners in the form of lower taxes and increased land 
values. 
 
The goal of this plan is to conserve and protect the scenic, cultural, recreational, and 
environmental features that are important assets of Durham; both for ourselves and 
for posterity.  This plan also hopes to strike a suitable balance between conservation 
and development. 
 
Several policies have been developed to serve as a framework for attaining this goal.  
The foremost policy is to direct development to those areas most suitable for growth 
and away from areas the public has the greatest interest in preserving.  This policy 
cannot be successful without goals planning and careful consideration of the property 
rights of landowners. 
 
The policy is embodied in the Town’s zoning, but also requires that the Conservation 
Commission identify areas that warrant preservation.  These areas include: 
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.  Natural areas that are a haven for wildlife, particularly areas that are 

habitat of rare or endangered plants and animals. 
.  Wildlife corridors that like larger habitat also allowing migration and 

interbreeding of animals.  
.  Farmland that represent a small vestige of Durham’s agricultural 

heritage. 
 
A second major policy is to protect the town’s water resources, including streams, 
ponds, and aquifers that are existing or potential sources of drinking water.  This 
policy can be effectively carried out by the Inland Wetlands and Water Courses Agency 
and the Connecticut Department of Environmental Protection exercising their 
authority to enforce stringent regulations to protect water to issue permits for wetlands 
activities and water diversions quality, and to require water-quality monitoring.  The 
Planning and Zoning Commission also has a major role in carrying out this policy 
through zoning; specifically, aquifer protection and flood-prone areas, zoning 
regulations and enforcement of permit requirements such as erosion and sediment 
control, that affect water resources.  
 
Providing passive and active recreational facilities for a growing population is also an 
essential policy of this plan.  Recreational use of existing public open space should be 
maintained, and, where possible, expanded.  Development has already affected the 
hiking trails in Durham.  The maintenance of a comprehensive system of linked trails 
will be encouraged through subdivision review and regulations, granting of 
conservation easements or deeded right-of-way, and selected land purchases.  The 
Conservation and Recreation Commission should jointly identify recreational needs 
and suitable areas for meeting these needs.  Opportunities for swimming and skating 
are very limited and should be expanded.  The effectiveness of the recreation policy will 
require public support in obtaining the needed funding. 
 
The last policy is to preserve small, but unique cultural and natural features.  These 
include archeological sites of significant historical and/or scientific interest; major 
historic buildings or sites, such as cemeteries; geologic features, such as fossil locations 
or rock outcrops that have significant educational or scientific value; and unique 
biologic features such as large specimen trees.  Many mechanisms exist to project these 
features including the established historic district, subdivision regulations that provide 
for conservation easements, and public or private purchase.  Many of these features 
have been identified, but inventories are needed to provide more comprehensive 
information. 
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5.1.2. Groundwater Resources 
 
The geologic structure and history of Durham is covered in comprehensive detail on 
pages 3 through 19 of a study entitled “A Hydrogeological Study of the Town of 
Durham, Connecticut” prepared by John Klimenok, Jr. on May of 1989. 
 
5.1.3. Groundwater Budget 
 
To determine the availability of groundwater to meet our water supply needs, one must 
understand the groundwater budget within a drainage area. 
 
A water budget is an accounting of the inflow, outflow, and net change in storage of 
aquifers within a drainage area.  Groundwater recharge equals the total precipitation 
minus evapotranspiration and overland runoff.  Groundwater discharge consists of the 
base flow of streams in that drainage area plus water leaving the area as groundwater. 
Changes in groundwater storage are indicated by a rise or fall in groundwater levels.  
Ideally, groundwater discharge should not exceed groundwater storage.  The following 
discussion provides a rough estimate of the groundwater budget for the Durham-
Middlefield half-basin.  Its purpose is to obtain a basic understanding of the water flow 
into and out of this basin. 
 
The Coginchaug River basin drains about 79% of Durham’s total surface area as well 
as part of Middletown’s.  The basin’s area is 31.3 square miles or 873 million square 
feet.  Precipitation in this area is approximately 50 inches per year for a total of 3.64 
billion cubic feet of water per year.  Evapotranspiration represents water lost to the air 
by direct evaporation from the surface and from plant activity.  Evapotranspiration is 
estimated to “consume” about 50% of the annual precipitation.  This amounts to 1.82 
billion cubic feet of water per year.  Overland runoff is the water which moves along 
the surface directly to a water body.  Estimates for this factor vary between 3% and 
10% of the total precipitation.  An average value of 6% was chosen for this calculation.  
This results in a runoff of about 0.22 billion cubic feet per year.  Average annual 
recharge to the aquifers are, accordingly, approximately 44% of the annual 
precipitation. 
 
The gaging station at Rockfall on the Coginchaug River has recorded an average 
baseflow of 48.5 cubic feet per second or 1.53 billion cubic feet per year.  Allowing for a 
small amount of groundwater underflow, it appears that the total groundwater 
recharge is about the same as the total groundwater discharge.  This suggests that the 
change in groundwater storage is nearly zero annually. 
 
To estimate the storage capacity of the bedrock aquifer in Durham, the volume of the 
aquifer must first be calculated.  The area of Durham and, hence, the underlying 
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bedrock, is 23.68 square miles, or 661 million square feet.  The bedrock aquifer 
thickness is about 250 feet, the depth to which most water-bearing fractures are 
thought to exist.  The volume of the bedrock aquifer is, then, about 218 billion cubic 
feet.  The storage capacity of this aquifer is simply the product of the total aquifer 
volume and the porosity of the rock.  An average porosity of 1% is reasonable.  
Consequently, the storage capacity is about 2.2 billion cubic feet of water. 
 
Demand for water in Durham will increase as the population increases.  In 1989 there 
were about 5,640 people living in Durham.  Assuming that each person uses, in various 
ways, 75 gallons per day, about 20.6 million cubic feet of water would be pumped from 
bedrock aquifers each year.  This represents slightly more than 1% of the total 
groundwater recharge and slightly less than 1% of the total amount of water stored in 
the bedrock.  These withdrawals can be considered insignificant especially since most 
of this water will be returned to the groundwater through septic systems.  Durham’s 
inhabitants, therefore, are unlikely to run out of groundwater resources.  However, this 
analysis does not account for groundwater which has been or may become 
contaminated in the future. 
 
Connecticut contains two major types of water-bearing materials:  unconsolidated 
deposit and bedrock aquifers.  An aquifer is a geologic deposit or formation that 
contains sufficient saturated permeable materials to yield usable quantities of water to 
wells.  The entire state is underlain by either sedimentary or crystalline (igneous or 
metamorphic) bedrock which is discontinuously covered by unconsolidated stratified 
drift or till deposits. 
 
Stratified drift is the most productive source of groundwater for individual wells or 
wells that would serve a community or public water system.  The highest yields are 
generally obtained from the thick coarse-grained deposits located near the larger 
brooks and rivers.  The most promising aquifer is the Coginchaug River Aquifer located 
north and south of Wallingford Road and west of Main Street.  This aquifer was 
identified as a potentially good source by the 1965 Geraghty & Miller Study of Water 
Availability in the Midstate Region.  This site contains relatively thick coarse-grained 
deposit, which due to its location close to the Town’s population center, could be tapped 
for public purposes relatively easily and inexpensively.  
 
5.1.4. White Farm Stratified Drift Area 
 
In 1990 Groundwater Associates, Inc. of Dracut, Massachusetts, completed a 
groundwater availability and test drilling survey on the White’s Farm property owned 
by the town for the Town of Durham Health Department.  The report concluded that 
the results of the test drilling indicate that the subsurface materials in the White’s 
Farm study area consist primarily of fine-grained sands, silts, and clays.  Although the 
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presence of water in the unconsolidated materials is readily apparent, these sediments 
have relatively low permeabilities (i.e., poor transmissivity).  The low permeability 
severely restricts the ability to withdraw economically feasible quantities of water.  
None of the 11 test wells were able to pump more than 20 gallons per minute (gpm). 
 
There are records of coarser-grained materials underlying the fine-grained materials 
that were encountered during the 2.5 inch test well survey.  The USGS and the 
Durham Fair Association both report borings which encountered coarse-grained 
materials.  The Durham Fair Association maintains producing wells on land in the 
White’s Farm study area.  The records of these wells indicate that when initially 
installed, three of the wells yielded 15 gpm, 42 gpm, and 15 gpm. 
 
A 2.5-inch test well placed in the vicinity of the Fair Association wells revealed no 
coarse materials.  This indicates that the coarse materials are not laterally extensive. 
 
It is recommended that:  
 
1. Further exploration of the White’s Farm study area center on the Durham Fair 

Association wells occur.  It appears that the immediate area surrounding these 
wells represents the most favorable area for developing a groundwater supply 
within the study area.  This will be accomplished by evaluating the yields from 
existing wells or through the installation of several 2.5 inch diameter wells in 
the immediate vicinity.  Later, a long-term test on a properly designed, large-
diameter production well should be performed to meet DEP requirements. 

 
2.  Water samples for chemical analyses should be taken at several times during 

the pumping test.  The analyses should include, but not necessarily be limited 
to, standard physical parameters, volatile organic compounds,  coliform bacteria, 
and radionuclides. 

 
3.  If the White’s Farm study area proves unsuitable, and water needs become 

critical, the Town of Durham could explore the feasibility of extending the 
search for a groundwater source to areas outside of the White’s Farm study area. 
 The most likely alternative would be to investigate the glacial kame deposits 
found to the east and south of the White’s Farm study area.  A survey could also 
be directed towards finding the best sites for a bedrock water supply; however, a 
bedrock source should not be expected to yield, on average, more than 60 gpm, 
and would most likely have unacceptable iron and/or manganese and/or 
radionuclide levels. 
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5.1.5. Clark Farm Stratified Drift Area 
 
In addition to the “White Farm” stratified drift area, John Klimenok, in his study, 
looked closely at the “Clark Farm” as a possible good aquifer due to the depth to 
bedrock.  A detailed seismic study of the valley was conducted confirming the shallow 
depth to the water table surface and the depths to bedrock. 
 
The study reveals a relatively narrow, steep-walled valley that trends north-northwest 
to south-southeast and that is filled with sediments down to depths of 90 feet.  
However, the southern part of the site contains a thicker wedge of sediments than that 
predicted. 
 
Cross sections depict an asymmetrical bedrock surface, with a steeper slope on the west 
section and a shallower slope on the eastern side of the brook.  This asymmetry may 
reflect the more resistant basalts which dip eastward at an angle of about 15o to 20o, 
west of the fault.   
 
Because the sediment that fills the valley near the Clark Farm is probably stratified 
silt and sand and because the water table is at or near the surface, an aquifer of 
considerable dimension is believed to exist in this area.  Estimates were made of the 
amount of water that could be stored in this aquifer.  An average cross sectional area 
was computed to be least 100,000 square feet. Based on the depth to bedrock, the linear 
extent of this aquifer having depths of 50 feet or more was measured conservatively to 
be 3,000 feet.  Using a value of 0.25 for the specific water yield of a silt and sand 
aquifer, the total volume of water in this aquifer is at least 75 million cubic feet or over 
550 million gallons.  Further study of this area is warranted if there is need for a 
community or municipal water supply. 
 
5.1.6. Public Water Supplies 
 
The only public water supply of significance serving Durham residents, aside from 
those related to specific housing developments, is the Durham Center System owned 
and operated by the Eastern Connecticut Water Company, Inc.  It serves 35 customers 
on Main Street from the intersection of Routes 17 and 79 northward to Maple Avenue, 
Fowler Avenue and a portion of Cherry Lane.  It is supplied by two drilled wells 
connected to (2) 26,000 gallon cisterns located on Strawberry Hill.  The average daily 
usage is 8,000 gpd and peak usage is estimated to be 11,000 gpd.  With the current 
water supply there is no margin of safety if the largest yield well were to be inoperable. 
The smallest yield well could meet less than 50% of the peak day demand.  Additional 
water supply is necessary just to meet the needs of its current customer base. 
 
The Eastern Connecticut Water Company, Inc. operates two other systems related to 
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housing developments.  They are the Lexington Place 15 condominium units off of 
Green Lane and Mauro Meadows, 24 units of elderly housing off of Higganum Road.  
The Mill Pond Elderly Housing Association serves 24 units east of Main Street and 
north of Allyn Brook.  Twenty single family dwellings on Barbara Lane and Camera 
Road are served by the Blue Trail Acres Association (with 36 units in North Branford). 
Although these four systems are considered public water supply systems, they do not 
have the ability to expand their customer base. 
 
The Durham superfund site involves approximately 30 properties on Main Street 
beginning north of Old Cemetery Road to south of Talcott Lane.  Dual activated 
charcoal filters have been installed to assure potable water from wells.  It appears that 
one of the long-term solutions could involve bringing public water into this area so as 
not to have to rely on the charcoal filters.  In addition to expanding the Durham Center 
system, it would appear desirable to determine the feasibility of connecting with the 
City of Middletown.  Currently Middletown has water supply facilities in Route 17 
within 3,500’ of the Durham town line.  If the system were extended it would have the 
benefit of serving some of the older high density subdivisions east of Main Street that 
have on-site sewage disposal problems.  These problems could be more readily 
addressed without contending with the required 75’ well separation from a septic 
system.  In addition, there are some localized groundwater problems on Main Street 
between Route 147 and Talcott Lane that could be resolved.  Another benefit of 
regionalizing with Middletown would be the provision of fire flow along Main Street 
and adequate long-term water supply. 
 
5.2. Surface Water Resources 
 
5.2.1. Drainage Basins 
 
The Coginchaug River constitutes the major surface water feature in the Town of 
Durham.  Currently, the flood plains and marshes of the river are extensively used for 
hunting and other recreational activities.  The river itself is a regionally significant 
fishing stream.  The river flows to the north and drains 11,979 acres and represents 
79% of the Town’s total land area.  The only other basins of importance are Sumner 
Brook and Hammonassett River.  The following table presents a breakdown of the 
drainage basins of Durham. 
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 TOWN OF DURHAM DRAINAGE BASINS 
 
State # Name                            Acres        % of Town 
 
4001  Sumner Brook               755     5.0 
4002  unnamed              30        .2 
4802  Coginchaug River - upper            11,979          79.0 

   reach 
 
  4802.1  Sawmill Brook      2,513 
  4802.2  Parmelee Brook      2,940 
  4802.3  Coginchaug River     3,234 
  4802.4  Allyn Brook      3,242 
 
4803  Coginchaug River - lower       111     .7 

   reach 
5106  Hammonassett River    2,022           13.3 
5113  Pistapaug Reservoir       158             1.0 
5204  unnamed         104     .8 

 ______   
TOTAL    15,159 

 
 
5.2.2. Water Quality Classifications 
 
Water quality classifications for rivers, streams and groundwater in Durham have been 
compiled by the Connecticut Department of Environmental Protection (DEP).  The 
groundwater quality classifications current and proposed mirror the surface water 
quality categories and are subject to the similar limitations for discharges.  With the 
exception of the Coginchaug River north of Wallingford Road, all water courses in 
Durham have been designated as Class “A” or “AA” waters.  The Coginchaug River 
north of the Wallingford Road is classified as a “Bs” and is proposed to remain in the 
same classification.  The “s” subscript indicates that the waters may have suitability 
“for cold water fisheries including fish spawning and growth.”  The following table 
summarizes the designated use and discharge limitations for both surface and 
groundwater classifications: 
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Inland Surface Waters Groundwaters 
Class AA Class GAA 
Designated Use – “Existing or proposed drinking 
water supply; fish and wildlife habitat; 
recreational use; agricultural, industrial supply 
and other purposes, (recreational uses may be 
limited).” 

Designated Use – “Existing or potential public 
drinking water supply.” 

Discharge Limitations – “Discharges may be 
permitted by the Commissioner from public or 
private drinking water treatment systems, minor 
cooling and other clean water discharges, subject 
to the approval of the Commissioner of Health 
Services.  Backwash discharges must be treated to 
a level which in the judgment of the Commissioner 
of Environmental Protection protects aquatic life 
and drinking water supplies.” 

Discharge Limitations – “Permits may be granted 
for discharges of domestic sewage as defined in 
Section 22a-420-1 of the regulations of state 
agencies or wastes from acceptable agricultural 
practices or backwash from public drinking water 
treatment systems or other minor cooling or clean 
water discharges.” 

Class A Class GA 
Designated Use – “Potential drinking water 
supply; fish and wildlife habitat; recreational use; 
agricultural industrial supply and other legitimate 
uses, including navigation.” 

Designated Use – “Existing private and potential 
public water supply.” 

Discharge Limitations – “Discharges may be 
permitted by the Commissioner of treated 
backwash waters from public or in private 
drinking water treatment systems, minor cooling 
and other clean water discharges.” 

Discharge Limitations – “Permits may be granted 
for those discharges permitted Class GAA areas 
and sewage disposal of other wastes of 
predominantly human or animal origin.  These 
groundwaters may receive effluents containing 
substances of natural origin of materials which 
easily biodegrade in the soil system and pose no 
threat to untreated drinking water supplies drawn 
from the groundwater outside any zone of 
influence.” 

Class B Class GB 
Designated Use – “Recreational use; fish and 
wildlife habitat; agricultural and industrial supply 
and other legitimate uses including navigation.” 

Designated Use – “Industrial process water and 
cooling waters; presumed not suitable for direct 
human consumption without treatment.” 

Discharge Limitations – “Discharges may be 
permitted for all those allowed in Class AA, A and 
SA waters, for major cooling water discharges and 
major and minor discharges from municipal and 
industrial wastewater treatment system.” 

Discharge Limitation – “Permits may be granted 
for discharges permitted in Class GAA and Class 
GA groundwaters.  In addition, permits may be 
granted for treated industrial process waters 
amendable to further treatment by soils and for 
the siting of land discharges shall not cause 
groundwater degradation that could preclude its 
future use as a drinking water source of prevent 
maintenance or attainment of adjacent surface 
water designated uses. 
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There are four watersheds that are classified as AA and are listed in the table below. 
 
 
Watershed                              Acres 
 
1. Laurel Brook                           75 
2. Fowler Brook                         627 
3. Hammonassett River        2,022 
4. Pistapaug Reservoir              158 
                                       _______ 
 
                                              2,982 
 
 
5.2.3. Land Use/Water Quality Issues 
 
These watersheds constitute approximately 20% of the total area of Durham.  The 
Fowler Brook watershed will likely be reclassified to “A” since the brook is no longer 
used as a source of water supply for the Durham Center system and their new well and 
its area of influence will probably be reclassified to “GAA.”  All of these areas are zoned 
for residential uses and do not represent a conflict with the water quality goals of the 
Connecticut Department of Environmental Protection. 
 
Every five years the Office of Policy and Management (OPM) updates a statewide 
“Conservation and Development Policies Plan.”  The next update will be for the period 
1997-2002.  In the past, as well as and for this update, OPM intends to include 
“potential future water supplies” as “conservation areas” and coincides with those 
areas currently classified as “A” and proposed to be brought to a “AA” designation.  
Over 2,500 acres are in this classification and are located in the Sawmill and Parmelee 
Brook watersheds.   
 
A major conflict exists between the “Conservation Area” designation in the State 
Conservation and Development Policies Plan and the Durham Plan of Conservation 
and Development as well as the comprehensive zoning map for the town.  The vast 
majority of existing and potential industrial areas are included in the “Conservation 
Area” designation thus limiting various state agencies from approving grants/loans to 
the town or individual firms that might otherwise be eligible. 
 
The origins for this designation go back to the late 1960s when three potential water 
improvement sites were identified for potential water supply purposes.  Durham, in 
conjunction with Wallingford, planned to purchase slightly more than 300 acres to 
secure these sites.  Durham purchased portions of all three sites for a total of 432 acres. 
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Wallingford failed to acquire their portions and, in the intervening years, development 
of various kinds on the unpurchased portions of the three sites have rendered them 
useless for their original water supply impoundment purposes.  Unfortunately, this 
original water supply intent is still considered by the state as a “potential public water 
supply source” and the conflict remains after many attempts to resolve the issues.   
 
Areas zoned for economic development prepared or proposed to be zoned are limited by 
the water quality classifications to those uses which are non-discharging except for 
effluent related to the sanitary facilities servicing the employee or customer base. 
 
5.2.4. Special Flood Hazard Areas 
 
Floodplains are low land along watercourses that are subject to periodic flooding.  A 
“100 year flood” is a flood that has a one percent probability of occurring in a given 
year.  Similarly, a “500 year flood” is one with a 0.2 percent probability of occurring in a 
given year.  The floodway is the channel of the stream plus those areas within the 
floodplain that convey the floodwaters.  The floodways are subject to water being 
carried at relatively high velocities and forces. 
 
The Coginchaug River is a broad floodplain extending in length over three miles and in 
width up to .9 of a mile.  The other tributaries tend to be much narrower and confined 
by steep slopes. 
 
The “Flood Insurance Rate Map” shows areas of special flood hazard and the risk 
premium zones applicable to the town, as well as base flood elevations.  The Flood 
Boundary and Floodway Map delineates the 100-year and 500-year floods and floodway 
boundaries.  The 100-year map has significance in terms of its application for flood 
plain management measures, and was the basis for Cromwell’s special flood hazard 
area mapping in its revisions to the zoning map. In order for the town to remain 
qualified for participation in the National Flood Insurance Program, the Flood 
Insurance Administration (FIA) required that any regulatory measures the town 
adopted encompass, at a minimum, the 100-year flood and the floodway.  The 500-year 
flood was shown to indicate other areas of lower flood risk but regulatory measures are 
not mandatory within these areas. 
 
Durham’s Special Flood Hazard Area Zoning Regulations prohibit any development in 
the floodway and severely restrict development in the flood hazard areas.  In recent 
years there appears an increased frequency of flooding and in areas exceeding the 100-
year floodplains.  The Flood Insurance Study was published in the fall of 1981 with 
work completed in March of 1980.  The analysis is at least 20 years old and there have 
been significant land use changes during that period of time in the watersheds studied. 
 An updated study is appropriate at this time along with projected development for the 
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year 2020 and for the theoretical “build out” under current zoning and Plan of 
Conservation and Development for the watersheds.      
 
5.2.5. Inland Wetlands 
 
The term “Inland Wetlands” is customarily applied to all areas designated under 
Sections 22a-36 to 22a-5, inclusive, of the General Statutes of Connecticut, also known 
as “The Inland Wetlands and Water Courses Act.”  As defined in this Act, wetlands are 
defined as soils designated as poorly drained, very poorly drained, alluvial and 
floodplain by the National Cooperative Soils Survey of the U.S. Department of 
Agriculture’s Soil Conservation Service.  Poorly drained soils occur on land areas where 
the water table either interrupts or lies near the surface from the late fall to early 
spring.  This land is nearly level or gently sloping.  Very poorly drained soils occur in 
either level or depressed land areas.  The water table lies at or above the surface at 
almost all times during the year.  Finally, alluvial and floodplain soils occur along 
streambelts occupying nearly all level areas subject to stream flooding.  Alluvium 
(water transported sediments) is the inorganic component of these soils.  
“Watercourses” means rivers, streams, brooks, waterways, lakes, ponds, marshes, 
swamps, bogs and all other bodies of water, natural or artificial, vernal or intermittent, 
public or private, which are contained within, flow through or border upon this state or 
any portion thereof, 22a-28 to 22a-35, inclusive.  Intermittent watercourses shall be 
delineated by a defined permanent channel and bank and the occurrence of two or more 
of the following characteristics: (A) Evidence of scour or deposits of recent alluvium or 
detritus, (B) the presence of standing or flowing water for a duration longer than a 
particular storm incident, and (C) the presence of hydrophytic vegetation. 
 
Wetlands serve a variety of functions which make them valuable components of a 
community.  They serve an important function in their capacity to control flooding by 
acting as “sponges” as precipitation is absorbed by the wetlands thereby reducing 
runoff into streams and river channels, and decreasing the potential flood hazard 
downstream.  Another important function of wetlands relates to the quality of surface 
and groundwater.  Wetlands can improve water quality in a number of different ways.  
The soils can physically absorb the contaminants, removing them from the water.  In 
addition, vegetation can remove nutrients and other contaminants through the root 
system. 
 
Wetland areas left in their natural state can be as important to a community as open 
space.  As open space, the wetlands can be part of the effort to preserve or maintain the 
rural character of the community.  They can also be significant wildlife habitats.  Very 
often, wetland areas support very diverse species of flora and fauna.  Wetland areas are 
generally very productive in this regard, offering food and shelter to animals.  Of the 
nine sites identified by DEP, as areas of special concern five are associated with 
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wetlands and/or watercourses. 
 
All of the wetlands shown on the following map are regulated under the Act by the 
Durham Inland Wetlands and Watercourses Agency.  Before an activity such as 
removal or deposition of material, obstruction, construction, alternation or pollution 
can be undertaken in one of these areas, or within 100 feet, a permit must be received 
from the Agency.  The Agency may deny or grant a permit; and when a permit is 
granted, the Agency may then impose conditions or limitations designed to carry out 
the preservation and conservation policies of the Act.  
 
Approximately 2,679 acres or 17% of Durham is classified as inland wetlands or 
waterbodies.  When a 200 foot buffer is added in “AA” watersheds and a 100 foot buffer 
in all other watersheds to these areas and to watercourses, approximately 4,709 acres 
or 31% of the town is impacted.  It is generally accepted that the above-mentioned 
buffer areas are desirable to protect the resources; therefore, extensive encroachment is 
undesirable.  Another feature adjacent to inland wetlands and watercourses that 
should remain, to the extent possible, undisturbed are slopes of 15% or greater, even  
when they extend beyond the buffers. 
 
5.2.6. Soil Based Development 
 
In a community such as Durham lacking municipal sewers, the development potential 
of any parcel is dictated by the ability of its soils to accept and to renovate effluent 
discharges.  This factor, in addition to zoning, controls the density and character of 
Durham’s development.  Since the 1970s, the town has adopted a sewer avoidance 
program which attempts to assure that all development can rely long-term on on-site 
sewage disposal and to avoid any practice which could lead to a failure that could only 
be remediated by the installation of municipal sewers.   
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The soils of Durham reflect its bedrock and surficial geology which create many of the 
limitations to the installation of on-site septic systems.  Two of the noteworthy 
limitations relate to bedrock near or at the surface and the presence of inland wetlands 
and watercourses.  The following map depicts the latest interpretations of the 
suitability of soils to support septic systems on a long-term basis. This map should not 
be used for lot by lot interpretations but rather it should be viewed as a planning tool 
to access Durham’s overall capacity.  The original interpretations were based on six 
classifications, however, they have been combined into three groupings for ease of 
interpretation.  The following table quantifies Durham’s soils by its on-site septic 
capabilities. 
 

                                           Acres         % of Town 
 
Category #1 Soils with  extremely low or very low               6,214             41%  
 capabilities (Unbuildable) 
 
Category #2 Soils with  low or medium capabilities             8,032             53%  
(Buildable with proper testing, design and siting) 
 
Category #3 Soils with high or very high capabilities              909               6%  
(Easily Buildable) 
 
                                                        15,155 acres  100% 
 
 
Since the soil mapping process is not precise enough to be used on a lot by lot basis, 
there are soils included in Category #1 which may be buildable on a very low density 
basis, particularly the soils with bedrock conditions.  Overall, slightly less than half of 
Durham’s soils can be considered unsuitable.  A majority are buildable with some 
limitations and only a very small percentage would be considered as having no 
limitations. 
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5.3. Coginchaug River Greenway Management Plan 
 
The 1992 Coginchaug River Greenway Management Plan prepared by Geoffrey S. 
Gibbons for the Greenways Committee, divided the watershed into distinct areas.  The 
southern section began at its source in Guilford and runs north to Route 147 in 
Middlefield, which encompasses all of the Coginchaug River in Durham. 
 
5.3.1. Natural Resources Inventory  
 
Wildlife Habitat 
 
The southern portion of the Greenway is an area of varied topography and vegetative 
cover.  In Guilford, a portion of the land surrounding Myer Huber Pond is under 
ownership of the Nature Conservancy.  As is true with all Conservancy properties, a 
stewardship plan has been developed that addresses wildlife habitat and diversity.  
The remaining lands in Guilford and along Route 77 in Durham are mostly in private 
ownership with individuals employing a number of techniques to either attract or deter 
wildlife. 
 
North of Parmelee Road in Durham lies the 556-acre Durham Meadows Wildlife 
Management Area, a state-owned tract managed by the Wildlife Division of the 
Department of Environmental Protection.  The area is mostly marsh with some old 
hardwood growth.   It also has patches of open water.  The area is managed for small 
game hunting, primarily pheasant and waterfowl.  Past management activities 
involved level ditching (10,555 ft.) to enhance the waterfowl habitat.  Wood duck, green 
winged teal mallards, and black ducks commonly inhabit and nest in the area.  In 
addition to pheasant and waterfowl the area contains, among other animals woodcock, 
cottontail rabbit, and gray squirrel.  Trapping for fur bearers is also allowed through a 
statewide bidding process. 
 
Water Quality 
 
There are two sources of water pollution, point and nonpoint.  According the U.S. 
Geologic Survey, a point source is “any discernible, confined, and discrete conveyance, 
such as a pipe ditch or channel from which pollutants are discharged.”  A nonpoint 
source is contamination that does not emanate from a discernible, confined, and 
discrete conveyance and, hence, its origin is often unidentifiable.  Sources of nonpoint 
pollution are septic systems, road runoff, eroding soil surfaces, chemicals and fertilizers 
used on lawns and agricultural lands, livestock water, underground storage tanks, salt 
piles, and other areas affected by human use.  Although these sources contribute the 
majority of contaminants to our water bodies, their diffuse nature makes it difficult to 
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identify them, to understand the magnitude of their effects, and to reduce resulting 
damage through management or regulations. 
 
An important principle in watershed management is that land use and water quality 
are directly related.  How man manages the land influences the amount and type of 
water pollution in any given watershed.  Nonpoint source pollution is then related to 
land use.  Nonpoint source pollution may either add toxic materials, bacteria, 
sediments or nutrients to water bodies. 
 
In the Water Quality Study of the Coginchaug River 1990-1991, prepared by Xavier 
High School Students as part of the Connecticut DEP river monitoring “SEARCH 
PROGRAM”  two nonpoint source pollutants, phosphate and fecal coliform, were found 
at excessive levels at three of the five test sites along the Coginchaug River.  What 
follows is a discussion of what these nonpoint source pollutants are, what might cause 
them, and how land can be managed to reduce or eliminate their adverse impact. 
 
Phosphates 
 
Phosphates are an important nutrient for aquatic life as long as the amount does not 
exceed 0.1 ppm.  Amounts in excess of this standard lead to eutrophication with 
resulting growth of algae and weeds.  When algae and weeds die, oxygen is used to 
decompose them.  The resulting loss of oxygen in the water may suffocate some 
organisms.  The Xavier students found three of the five sites tested have phosphate 
levels exceeding the 0.1 ppm standard.  The highest levels of phosphate were recorded 
on October 17, 1990, at Miller Road in Middlefield.  Phosphates come from fertilizers, 
certain detergents, and the decomposition of organic waste.  Some nonpoint sources 
are: farms, golf courses, land excavation, and leaching from lawns and domestic septic 
systems. 
 
Coliform Bacteria 
 
Coliform bacteria originate in the intestinal tract of warm-blooded animals including 
man (fecal coli) and as organisms in soil or vegetation (principally Aerobacter 
aerogenes).  Bacteria require a food source and warm, moist conditions for maximum 
survival.  Although once in the water the coliform bacteria begin to die, they are most 
likely to survive in deep, slow-moving, heavily polluted waters that lack dissolved 
oxygen.  
 
The many sources of bacterial pollution include runoff from woodlands, pastures, and 
feedlots; septic tanks and sewage plants; as well as animals.  Domestic animals 
contribute heavily to the bacterial population.  Most coliform bacteria enter natural 
streams either by direct disposition on the water or runoff from areas with high 
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concentrations of animals or humans.  The number of coliform count in surface water 
reflects not only the degree of sewage pollution, but also the amount of surface wash.  
Characteristically, the coliform content will fluctuate greatly depending on rainfall.  In 
Durham’s dry weather, counts are lower than during rainy periods. 
 
The Water Quality Study of the Coginchaug River, offers a brief description of the 
criteria used to determine safe levels of coliform.  The report states, “In drinking water 
and swimming pools, no more than one total coliform per 100 ml.  of water should be 
present.  For primary contact, such as swimming beaches, there should be no more 
than 200 fecal coliforms per 100 ml. or 1,000 total coliforms.  If water is to be used for 
general purposes other than swimming, such as boating, 2,000 fecal coliforms is the 
maximum that should be present in 100 ml. of water.  Two thousand to 3,000 total 
coliforms per 100 ml. increase your chances of becoming ill.” 
 
The Xavier SEARCH PROGRAM report showed a range of 100 to 590 fecal coliforms 
per 100 ml.  The results of the SEARCH study also showed fecal coliform counts 
exceeded that swimming standard at three of the five sites tested.  Of particular 
concern was Site No. 4, Wadsworth State Park, where the Coginchaug River is used for 
swimming. 
 
Septic systems are the largest single cause of water related disease outbreaks in the 
U.S. Pathogens are usually destroyed in dry soil within one meter of the source, 
however, once in a saturated flow such as groundwater or a stream they may travel 
long distances.  Research in Connecticut has determined survival time of many 
bacteria to be 3 to 6 weeks in saturate conditions. 
 
Sedimentation 
 
Sediments from runoff alter stream substrates, bury valuable food sources, disrupt 
spawning beds, stress aquatic organisms and reduce light penetration which inhibits 
photosynthesis.  Heavy sedimentation eventually changes the water depth and thus 
alters both the hydrologic regime and plant community.  Sediments can also carry 
other pollutants, particularly heavy metals and oils that may be attached to soil 
particles. 
 
Sediment Testing on the Coginchaug 
 
The United States Geological Survey maintained a monitoring gauge on the 
Coginchaug River in Middlefield from March 1981 until September 1988.  Extreme 
sediment concentrations range from a maximum daily discharge of 501 tons on June 6, 
1982 to 0 tons on numerous days.  For the last water year recorded, October 1987 to 
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September 1988, the maximum daily sediment load was 6.7 tons on July 24th and the 
lowest .01 tons on numerous days. 
 
The 1985 data indicated a suspended sediment load of 275 tons per year or 0.75 tons 
per day.  The typical concentration of sediment was two times that of the Salmon River 
in East Haddam.  The Coginchaug River has been characterized as having “moderate 
to high sediment loads.” 
 
The areas most susceptible to erosion are those where vegetation has been disturbed or 
removed.  Sediment is the solid material both mineral and organic that is in 
suspension, is being transported, or has been moved from its site of origin by air, water, 
gravity, or ice.  Construction sites, river banks, sand and gravelpits, cultivated 
farmland and other areas devoid of vegetation can be subject to erosion and potentially 
deliver sediment to watercourses.  The best way to reduce sediment loading in streams 
is to stop erosion at its site of origin. 
 
Critical Areas 
 
During the summer of 1992, Beth Lapin of the Nature Conservancy prepared a natural 
resource reconnaissance of this southern portion of the Coginchaug River Greenway.  
The following is a physical description of her reconnaissance. 
 
The initial section of the Coginchaug River is narrow, slow-moving, and modified from 
its natural course and vegetative composition on many areas.  It meanders through a 
narrow valley between sedimentary and metamorphic rock near the Eastern Border 
fault.  Areas that contain natural vegetation have a riparian zone with red maple, 
alder, green ash, cottonwood, elm, willow, dogwood and viburnum mixed with more 
upland species of sugar maple and black cherry.  This riparian zone ranges from 
narrow 10-foot banks to more common 50-foot banks and occasionally wider forested or 
shrubby area.  In the southern portion of the stretch, significant amounts of the 
riparian zone have been artificially removed.  In the northern portion of this section the 
vegetation comprises shrubs and trees or open areas and is much broader and more 
expansive.  
 
The substrate in this section is mostly shallow, silty bottom with little or no rock or 
vegetation in the water and little or no emergent vegetation along the edges.  Fishes 
were seen in pools near road crossings.  No mussels or suitable habitat for them were 
seen.  In the areas surveyed, the water depth ranged from several inches to several 
feet. 
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The state-owned Durham Meadows area has been known as an important birding area 
for many years.  In addition to having many interesting migrant birds, it also provides 
nesting habitat for water-associated birds. 
 
The following threats were observed as part of the reconnaissance: 
 
- Pollution through addition of animal feces: animals grazing within the stream 

bed; stables, barns, and manure storage areas easily eroded into the stream. 
 
- Pollution through addition of fertilizer/herbicides: backyard gardens right along 

edge; cultivated fields of corn and squash close to the river edge; golf courses 
maintenance. 

 
- Siltation through erosion: animals walking through the areas; lack of tree/shrub 

cover increasing the runoff into the stream; fields mowed directly to the water’s 
edge without any buffer; new development within the watershed (across Route 
77) with removal of vegetation on several steep slopes. 

 
- Alteration of water temperature: removal of tree/shrub layer along the stream 

causing increased water temperatures. 
 
- Exotic species take-over of native vegetation: small Phragmites patches. 
 
Accessibility 
 
Most of the public visual and physical access points to the river are created by roads, 
either their crossings of the river or their proximity to the river.  At the Durham 
Meadows Wildlife Management Area, there are no improved parking lots; however, the 
area is often used by fishermen and hunters to access the meadows.  As a result, there 
is a small trail network leading from Route 17 into the wetlands.  This site is one of the 
most popular access points along the Coginchaug. 
 
As the Coginchaug moves northward into the Durham Meadows, access becomes 
extremely limited.  These lands are very wet making casual hiking difficult.  However, 
the area is used extensively by hunters, trappers, and fishermen. 
 
At Route 68 and the river, there is very limited parking; it is used primarily by 
fishermen. 
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5.3.2. Cultural Resources 
 
Historical Sites - Dams 
 
No dam sites have been identified along the Coginchaug River in Durham.  However, 
there are a number of sites on various tributaries such as Allyn Brook and Cream Pot 
Brook. 
Archeology 
 
The Coginchaug Meadows and river drainage contain evidence of prehistoric Native 
American occupation in the area for over eight thousand years.  The first inhabitants of 
Connecticut, known to archaeologists as Paleo-Indians, arrived more than 10,000 years 
ago after the melting of the last glacier covering New England.  No artifacts have been 
reported in the Coginchaug area dating to this earliest time.  However, as the 
environment changed with warming conditions around 8,000 years ago, people of the 
Archaic Period arrived to utilize the natural resources of the meadows and river.  The 
archeological record of this time period demonstrates a series of small hunting and 
gathering campsites of adaptational responses to the new environmental conditions.  
There is abundant evidence for the utilization of wild plant seeds, root, bark, berries 
and nuts, as well as the large and small game animals and extensive fishing activities. 
Beginning around 1,000 years ago, Native Americans in the area began to domesticate 
maize, beans, and squash.  There is evidence that larger Woodland Period villages were 
located in the fertile farmland adjacent to the Coginchaug River.  The presence of 
settled villages at the time of Europeans arrival is unclear.  However, we know that the 
Coginchaug Meadows were occupied by the Wangunk Tribe.  Land conflicts with 
European begin very early in history (ca. 1640) with the majority of Wangunk land sold 
off to the English.  While no extant tribes exist in the area today, Native American 
presence is demonstrated by the word Coginchaug itself.  This translates into English 
as “a long swamp” or “at the place where they cure fish.” 
 
The archeological remnants of 8,000 years of human occupation and industrialization 
of the areas are still embedded in below-ground artifacts as well as features of early 
American settlements including ruins of stone dams and mill buildings. 
 
The Office of State Archeology has on file over a dozen Native American sites as well as 
the ruins of at least ten industrial mills.  These sites are extremely fragile and 
endangered by modern land use activities.  The preservation of open space and public 
educational opportunities will serve to conserve these physical components of the 
history of the Coginchaug area.  A River Management Plan should preserve the 
integrity of prehistoric Indian sites along the River.   
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Recommendations 
 
Entire Watershed 
 
Objective:   
 
A regional watershed management plan be developed to help insure that land use 
decisions made in one community will not have an adverse impact on water quality in 
another town. 
 
Recommendations: 
 
Establish a formal regional compact composed of representatives of Guilford, Durham, 
Middlefield, and Middletown to develop, adopt, and enforce a Coginchaug River 
Watershed Plan that emphasizes the importance of land use to water quality. 
 
In water management, proper functioning of natural and manmade drainage systems 
is vital. Towns must periodically clean and maintain structures such as storm drains, 
culverts, storm water retention basins, etc.  However, major emphasis should be on 
preservation and use of natural drainage systems. 
 
Town officials are urged to adopt a regional watershed plan that addresses the issue of 
impervious surface and storm water management.  Choices for future growth include: 
 
- Adoption of a regional “impervious surface budget” limiting imperviousness to 

no more than 15% of the total watershed land area; 
- Adoption of local storm water regulations to insure that peak runoff from a site 

is no higher following development than it was prior to construction; 
- Establish vegetative buffers along waterfronts; 
- Adopt design criteria for storm water facilities that emphasize the importance of 

preserving natural drainage patterns; 
- Conduct a series of workshops to educate town officials and property owners of 

the importance of comprehensive watershed management stressing the potential 
adverse impact of certain land uses on water quality; 

- Revise local land use regulations to insure that future development within the 
watershed is compatible with existing and proposed water quality standards 
established by DEP for surface and ground water. 
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Entire River Corridor 
 
Objective: 
  
The four river communities should adopt a River Corridor Protection Plan designed to: 
 
- Reduce flood damage through protection of natural flood storage and conveyance 

areas 
- Provide wildlife habitat protection 
- Provide plant and animal conservation 
- Provide pollution control 
- Provide protection of ecologically sensitive areas 
- Provide access to recreation opportunities 
- Preserves historic and archeological sites 
 
Recommendations: 
 
Conduct detailed water quality testing to determine source and level of point and non-
point source pollutants. 
 
As the river experiences seasonal low flow, discharges into and pumping from the river 
must be carefully monitored. 
 
As the river has a very low gradient, it is extremely susceptible to pollution; therefore, 
landowners need to be educated on how to manage their property in a way compatible 
with proposed River Corridor objectives. 
 
Preservation efforts should be concentrated on those sites identified in the Natural 
Resource Reconnaissance as unique or critical habitat.  Owners of these properties 
need to be educated on the unique features of their land. 
 
Land acquisition should be directed to those sites that are in private ownership, have 
potential for development, and are within the River Corridor boundary.  (The River 
Corridor Boundary is defined as the 100-foot setback from the river and its associated 
wetland.) 
 
A “River Corridor Overlay Zone” should be included in the four-river communities’ 
zoning regulations.  Before development is approved within the zone it should comply 
with a series of performance standards designed to insure high water quality. 
 
“Model Property Management Plans” should be developed for selected properties.  
These plans should address the recommended objectives. 
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Southern Section - Durham 
 
Objectives: 
 
- Enhance area as a waterfowl habitat 
- Enhance area for selected wildlife 
- Control soil erosion and sedimentation 
 
Recommendations: 
 
The plan sets forth specific land management techniques should be used by landowners 
to attract and maintain waterfowl populations, pheasant populations, woodcock 
populations, rabbit populations, and squirrel populations. 
 
Consider DEP lease agreement with a local dairy farmer as a model for other 
landowners. 
 
DEP presently has an agreement with a farmer by which the farmer can plant hay and 
corn on 22 acres of the Durham Meadows Management Area.  As part of the 
agreement, the farmer must leave a 50 feet buffer of uncut hay around the hay field 
and a 50 feet fallow strip around the corn field.  The farmer is also required to only use 
pesticides in accordance with DEP regulations, to plant a winter cover crop to reduce 
erosion, and install a gravel parking lot to provide safe access to the area.  This type of 
lease agreement is a fine example of multiple use of preserved land that encourages an 
economic activity (farming) and at the same time is managed as a wildlife area 
primarily to encourage waterfowl and pheasant.  The practices encouraged in this lease 
agreement could be used by other landowners to provide good habitat while, at the 
same time, using their land for economic gain. 
 
The officials and property owners must adopt the following best management practices 
to control erosion and reduce sediment delivery to the river. 
 
- Avoid construction in sensitive areas such as wetlands, stream corridors, steep 

slopes, and areas with erosive soils. 
- Minimize the amount of bare soil exposed by limiting clearing on building sites, 

clustering buildings, mulching, and seeding. 
- Minimize impervious surfaces such as roofs, roads, sidewalks, and parking lots 

that increase runoff. 
- Direct water away from construction sites by use of natural and manmade 

drainage systems. 
- Protect existing watercourses and storm water culverts and inlets from 
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sediment by installing silt fencing, hay bale filters, or sediment traps. 
- Maintain and repair erosion control measures. 
 
To protect the unique or critical areas identified during the Natural Resource 
Reconnaissance, the following recommendations should be adopted by local officials 
and landowners. 
 
- Education and cooperation of private landowners to keep a 100-foot buffer along 

the wetland: no animals, cutting of vegetation, application of herbicide/fertilizer. 
- Establishment of silt fencing, if necessary, to provide protection while riparian 

vegetation grows up. 
- Monitoring of the state-listed avian populations on annual basis to determine 

nesting success. 
- Maintain existing vegetation in the Durham Meadows area to retain bird 

habitat. 
 
5.4. Coginchaug River Commission (PA-95-333 “Multiple Use River Bill”) 
 
5.4.1. Introduction 
 
Joint concerns relating to the Coginchaug River between Durham, Middlefield, and 
Middletown date back at least to the early 1960s, if not before.  Recently, the Town of 
Guilford has joined with the other three communities to address watershed issues on 
an informal basis.  With the passage of Public Act 95-333 “An Act Concerning Multiple 
Use Rivers,” a formalized mechanism has been made available to municipalities to 
comprehensively manage a watershed. 
 
5.4.2. Concept 
 
The concept of the Act provides for a locally based, voluntary program enabling 
municipalities to work together to balance competing and conflicting uses of river 
resources, to ensure uniform actions between municipalities, and to achieve consistency 
between plans and regulatory programs.  The first step in the process is two or more 
towns to establish a River Commission which is charged with the responsibility of 
producing a plan for the coordinated management of the development, protection and 
preservation of the Coginchaug River Corridor. 
 
Categories of membership on the Commission are defined by the Act and are diverse, 
attempting to bring all the stakeholders into the decision-making process. 
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5.4.3. Tasks for the River Commission 
 
The following is a brief outline of the various tasks the Commission must undertake to 
meet its statutory responsibility: 
 
Inventory resources and existing uses. 
 
-  Agriculture 
-  Archaeology 
-  Degraded Sections 
-  Endangered Species 
-  Fish Habitat 
-  Geological Sites 
-  Historic Sites 
-  Inland Wetlands 
-  Public Access 
-  Recreation 
   -  Fishing, Hunting 
   -  Canoeing, Hiking 
   -  Bird Watching 
   -  Walking 
-  Transportation 
-  Wildlife Habitat 
-  Water Supplies  
 
Identify objectives. 
 
-  Existing uses which should be maintained. 
-  Resources which should be maintained or enhanced. 
-  Degraded areas which should be restored. 
-  Inclusion of industry, commerce, and other uses without degrading 
   the river. 
 
Prepare a river corridor map. 
 
Hold hearings, get comments, initiate a state review. 
 
Consider other laws, plans, programs, and proposed activities. 
 
Identify and resolve conflicts. 
 
Develop a River Management Plan. 
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Reviews and approvals of plan: 
 
-  Local approval 
-  Participating municipalities 
-  Coordinated review by State Agencies 
-  DEP 
 
Modify other local regulations to incorporate River Management Plan objectives. 
 
Maintain cooperation and consistency. 
 
Whether or not a Coginchaug River Commission is created in accordance with the Act, 
most of the tasks outlined need to be accomplished if a comprehensive watershed plan 
is to be endorsed and implemented by the four municipalities in the watershed. 
 
5.5. Nonpoint Source Pollution and Impervious Surfaces 
 
Nonpoint source pollution, unlike pollution from point sources, is diffuse in its origin 
and in the manner that it enters ground and surface waters.  It originates from a 
variety of human activities that take place throughout Connecticut, affecting many 
different uses of water resources.  These activities serve to increase the volume of 
runoff and often contribute pollutants to the runoff that may end up in surface waters 
or infiltrate into the groundwater.  If nonpoint source contributions are high enough, 
surface or groundwater impairments may occur.  Pollutant loadings from many 
nonpoint sources are closely linked to rainfall, thunderstorms, or snowmelt and are, 
therefore, unevenly distributed in time and space, depending on weather conditions. 
 
5.5.1. Categories and Sources of Nonpoint Pollution 
 
Nonpoint sources are organized into several major categories, based on the types of 
activities that generate them.  More specific sources of nonpoint pollution within the 
major categories are many and varied.  The types of pollutants that a nonpoint source 
may generate are often specific to the activity, e.g., pesticides and fertilizers associated 
with agricultural activity or oil and grease associated with highway runoff.  While 
chemical, physical, and biological pollutants number in the tens of thousands, general 
groups of pollutants are useful for describing nonpoint source problems, such as metals 
or pathogens.  In Connecticut, three general land cover or land use categories have 
been useful to classify specific nonpoint sources.  One category, comprising primarily 
forests, wetlands, and surface water but generally labeled as forested as the dominant 
cover, is assumed to be a low contributor of nonpoint pollution in most cases and is 
generally not of management concern.   
 

Chapter 5 - 29 
  



 
The other two land cover categories which are of management concern are urban, 
including suburban type development, and agricultural.  Other nonpoint sources 
outside of these categories do exist in the state and are discussed under the “Other 
Category.” 
 
Urban and Suburban Sources: 
 
Nonpoint sources in urban and suburban areas include contaminated runoff from 
impervious surfaces such as roadways, sidewalks, parking lots and roofs, stormwater 
runoff, and turfgrass runoff that may contain pesticides and fertilizers.  As a watershed 
becomes developed, impervious surfaces increase in area, causing an increase in the 
rate and volume of stormwater to surface water bodies.  This increased volume of 
stormwater runoff can cause an increase in the frequency and severity of flooding, 
accelerated stream channel erosion, reduction in the base flow of streams, and 
adversely affect aquatic life in streams.  In addition to changes in volume distribution, 
runoff can carry a variety of pollutants including suspended sediments and solids, 
nitrogen, phosphorus, hydrocarbons, heavy metals, bacteria, and road salts.  Also, 
spills of hazardous substances during transport or from holding tanks are a serious 
hazard because many highways and urban areas are near Connecticut’s surface waters. 
Other urban and suburban-related pollutants include road de-icing agents that can 
contaminate both surface and groundwater drinking water supplies and failing septic 
systems that may be sources of pathogens and nutrients. 
 
Agricultural Sources:  Agricultural uses that generate nonpoint pollution include 
both irrigated and non-irrigated crops, specialty crops, pastures, feedlots, animal 
holding and waste management areas, and washing and water processing areas.  
Typical pollutants generated from agricultural activities include nutrients, pesticides, 
sediment, and pathogen indicators.  Water quality problems generally occur when 
agricultural operations use improper management techniques or implement 
inappropriate land uses.  Harm to surface waters may be caused by erosion and 
sedimentation, poor waste management practices, overuse of fertilizers and pesticides, 
alteration of wetlands and watercourse, and loss of riparian vegetation.  Pollutants 
may be windblown, but primary transport mechanisms are with runoff or through 
infiltration into the groundwater. 
 
Other Sources:  Construction activities that disturb land surface and are not properly 
managed can result in erosion and sedimentation of a surface water resource.  
Suspended sediments increase turbidity, reduce light penetration, abrade or fill aquatic 
habitat, blanket food sources, and commonly transport nutrients and other pollutants.  
Overfertilization at construction sites sometimes occurs when attempting to re-
establish vegetative cover and improperly disposal of materials and liquids (e.g. 
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lubricants, paints, solvents) on the ground or in holes can result in leaching of 
pollutants to groundwater or surface water bodies.  Atmospheric deposition results 
from all types of precipitation and “dryfall.” The most well-known form of atmospheric 
deposition is acid rain.  Pollutants may be deposited directly onto surface waters or 
onto land where it is washed into surface or ground waters.  Agricultural fields, 
landfills, fossil fuel burning, highways, and urban areas all generate airborne 
pollutants that may subsequently be deposited on the Earth’s surface.  Of special 
concern in Connecticut are atmospheric deposition of nitrogen, which is estimated to 
contribute at least 15% of the nitrogen being discharged to Land Island Sound, and 
mercury, which has contaminated some species of fish to the degree that consumption 
advisories have been issued.  A multimedia (air, land, water) analysis is essential to 
the resolution of atmospheric deposition relationships to water quality impacts.  
Natural sources, primarily waterbirds such as geese and gulls, can contribute 
unacceptable levels of nutrients, organic matter, and bacteria to many lakes, pond, 
rivers, and estuaries. 
 
From a local regulatory point of view, the Town can directly manage the impacts of 
development under the “suburban” category of sources of nonpoint pollution and 
construction under the “other” category.  Standard development can disrupt the water 
cycle and impact stream form and function.  Many studies are finding a direct 
relationship between the intensity of development in an area - as indicated by the 
amount of impervious area and the degree of degradation of its streams.  These studies 
suggest that aquatic biological systems begin to degrade at impervious levels of 12% to 
15%, or at even lower levels for particularly sensitive streams.  As the percentage of 
imperviousness climbs above these levels, degradation tends to increase accordingly.  
Previous studies on residential development in Durham have shown that, on average, 
for each lot developed, 2.3 to 2.5 acres of land is necessary on a gross basis.  This 
intensity of development is below the maximum recommended 12-15 percent 
impervious surface.  Construction-related sedimentation has been and continues to be 
a major concern and enforcement issue.  The posting of bonds, periodic inspection, and 
enforcement proceedings help control this nonpoint source of pollution.  Further 
watershed impervious analyses are warranted to assure that the 12-15 percent 
imperious surface target not be exceeded now or in the future.  Durham does not at this 
time have an extensive piped stormwater collection system and relies on the natural 
waterways to carry storm water away from developed areas.   
 
5.5.2. Strategies for Coping with Polluted Runoff 
 
Water resources can be protected by considering the location, extent, drainage, and 
maintenance of impervious surfaces on the town, watershed and individual site levels.  
Natural resource planning, site design and use of best management practices form an 
effective three-tiered approach to the problem. 
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Plan Development based on Durham’s Town’s Natural Resources.  Remember, 
preventing pollution by wise planning is by far the least expensive and most effective 
way to protect Durham’s waterways.  To this end, a working knowledge of Durham’s 
natural resources is critical to guide appropriate development.  A natural resource 
inventory is an essential first step.  Identifying important natural resources and 
setting protection priorities provides a framework within which the impacts of 
proposed or existing development can be evaluated.  Formal inclusion of these 
priorities in town plans and procedures is also important. 
 
Broad resources protection strategies applied at the town or watershed level, such as 
buffer zone and setback requirements, are increasingly coming into use.  With regard 
to impervious surfaces, local officials should consider a “budget” approach that sets an 
overall limit for key areas, and above that limit requires increases in pavement on one 
site to be compensated for with decreases on another site (or some other acceptable 
method of compensation).  This technique might be appropriate, for instance, in a 
watershed where analyses show a threat to critical water resources from future growth. 
 
Minimize impacts through site design.  The site planning stage offers the best 
chance for local officials, designers and builders to work together to reduce polluted 
runoff from a site.  Evaluate site plans with an eye to minimizing both impervious 
areas and disruption of natural drainage and vegetation.  Cluster development, which 
reduces the total area of paved surfaces and increases open space, should be 
considered.  Are the proposed sidewalks, roads and parking lot sizes absolutely 
necessary, or could they be reduced?  Brick, crushed stone or pervious pavement are 
often a viable alternative in low traffic areas.  Are curbing and piping necessary, or 
could drainage be directed to vegetated swales?  Designs which reduce grading and 
filling and retain natural features should be encouraged.  In addition to protecting 
waterways, such designs can often be less expensive and more pleasing to the eye. 
 
Mitigate unavoidable impacts by using best management practices.  Best 
management practices (BMPs) include a whole range of methods designed to prevent, 
reduce, or treat stormwater runoff.  Choosing the correct BMPs is often highly site-
specific.   
 
Slow stormwater.  This is the basic idea behind both detention basins, which are meant 
to slow and hold stormwater before releasing it, and retention basins, which are 
designed to hold the water permanently until it infiltrates into the ground.  In both 
cases, pollutant removal takes place through settling of particles and through chemical 
and biological interactions in the standing water or in the soil.  As with any device, 
these BMPs must be correctly designed in order to work properly.  For instance, basins 
must be large enough to treat runoff generated by the combination of local climate and 
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site configuration. 
 
Avoid direct connections.  Break up the “expressway” of polluted runoff by using grass 
swales, filter strips or other forms of vegetative BMPs wherever possible in place of 
curbing and piped drainage.  In many cases, these methods are most effective when 
used in combination with structural BMPs like detention ponds. 
 
Ensure regular maintenance.  Most structural BMPs require regular maintenance to 
retain peak pollutant-removal efficiency.  Maintenance ranges from the frequent, but 
simple (sweeping parking lots, cleaning storm drains) to the infrequent, but complex 
(sediment removal from detention/retention ponds), but in all cases it must be 
budgeted and planned. 
 
Enforcement and Education.  It’s important to make sure that contractors are 
following through on agreed-upon designs and methods.  Don’t underestimate things 
like storm drain stenciling and hazardous waste disposal days, which can reduce 
pollution, raise public awareness, and help to engender support for all Durham’s water 
protection activities. 
 
5.6. Existing Open Space 
 
The overall intent of planning for open space and recreation is to create an 
environment that continuously enriches the lives of the Town’s present and future 
populations.  It is the preservation of those key parcels of land which gives the Town its 
character or uniqueness and if withdrawn from their present natural state would have 
a negative effect on the quality of human experience. 
 
Our mental and physical well-being is related to the provision of adequate open space; 
and, although this relationship warrants further study, there are certain benefits 
which may be vital to the continued welfare of our growing population.  It has been 
suggested that high urban densities tend to create sensory overloads, thus requiring a 
release and compensation vehicle which outdoor recreation and open space can provide. 
On the other hand, it has been firmly established that pollution of our air, drinking 
water, aquatic life, and water-oriented recreation areas is a source of illness which can 
be controlled through the preservation of open space adjacent to these critical areas. 
 
The framework for this portion of the Plan is based upon the three major functions of 
open space:  (1) conservation of natural resources, (2) shaping urban development or 
design, and (3) provision of both adequate active and passive outdoor recreation areas.  
Preservation of areas which fulfill these broad functions will assure the Town’s 
population of a satisfying human experience and meet both its physical and mental 
health needs. 
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The residents of Durham are fortunate to have significant amounts of open space 
acreage (26% of the Town) to meet the three functions described above. In order to 
insure that high quality open space continues to be available, it is recommended that 
the Town continue to: 
 
1. Include open space dedication requirements in the Durham Subdivision 

Regulations; 
2. Acquire open space parcels which become available either through dedication or 

purchase. 
3. Encourage open space development of parcels by clustering buildings. 
 
The following table presents an inventory open space and recreational land.  Most of 
the areas listed are used for conservation, agricultural, and low-intensity recreational 
uses.  Since the last update of the Plan for Conservation and Development in 1981, 
some 500+ acres have been added principally by acquisition of conservation easements 
through the subdivision dedication process, purchases by land trusts, and a resumption 
of acquisition of property in fee by the Durham Conservation Commission.  There is 
renewed interest on the part of the electorate to support open space acquisitions and 
the Conservation Commission has established a priority list of properties for 
negotiation and acquisition.  These have been incorporated into the proposed open 
space portion of the Plan.  The following map shows the distribution of existing open 
space by categories listed in the table.  
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SUMMARY OF OPEN SPACE & RECREATIONAL LAND 

 
Municipal        Acres 
 
  1.  White Farm       110.7 
  2.  Coginchaug Campus        11.7 
  3.  Town Green                                              1.0 
  4.  Brewster School Site          5.77 
  5.  Dunn Hill Road Property               138. 
  6.  Pent Road Property      214. 
  7.  Parmelee Brook Property       80. 
  8.  Gulielmetti Property        29. 
  9.  4 Parcels adjacent to Durham Meadows     30. 
10. Chalker Brook Property                                             1.13 
11. Wagon Wheel Recreation Area        4.1 
12. Various Conservation Easements    400+ 
13. Howd Road Property (formally Wallingford 
 Water Company      158 
14. Pisgah Mountain and Pest House      75.9 
15. Pisgah Valley                 103 
16. Wimler Farm (development rights)              281.73 

   _______  
Subtotal      1,641.03 

 
REGIONAL SCHOOL DISTRICT #13 
 
1.  Frank Ward Strong – Korn – Coginchaug                 67.0 

  School Campus 
2.  Frederick Brewster School                 14.53  
3.  Standard Property          9.0 

________ 
 

  Subtotal    90.53 
 
 
WATER COMPANY 
(Wallingford) 
1.  Pistapaug Pond & Howd Road             329.0 
2. (South Central) Route 79      89.7 
        _____ 
              Subtotal 418.7 
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STATE OF CONNECTICUT 
 
1.  Durham Meadows            475 
2.  Trimountain State Park             14 
3.  Cockaponset State Forest and Miller’s      1,161 

Pond State Park 
4.  Reskin Farm (development rights only)        405     
5.  Rowe Farm (development rights only)          74.02 

_________  
 

Subtotal      2,129.02 
 

LAND TRUSTS (Madison and Middlesex CT Forest and Park Association) 
 
1.  Cream Pot Road Property (Whitney - 3 Parcels)    73.87 
2.  Indian Lane Property (2 Parcels)                              7.61 
3.  Guilford Road Property                                            15.42 
4. Field Properties      108.91 

________ 
 

Subtotal       205.81 
 
 
PRIVATE RECREATIONAL LAND 
 
1.  Camp Farnum                 73.97 
2.  Raccoon Club       72.04 
3.  Durham Fair Grounds      45.0 
4.  Lyman Golf Course              119.4   
5.  Wheeler Hill Recreation Area       4.9 

_______ 
 

Subtotal           315.31 
 

     GRAND TOTAL        4800.4 
 
Durham’s open space constitutes 31.7% of its total area.  Land listed in the table as 
private recreational land cannot be considered as “permanent” open space.  The Lyman 
Golf course has probably the highest degree of permanency since it is an economically 
viable open space use and one half of an 18 hole course.  The Raccoon Club is next in 
order due to the limited opportunities for such uses being reestablished in the  
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community.  Land owned by the Wallingford Water Company outside of the Pistapaug 
Reservoir Watershed, approximately 429 acres, could be disposed of for non-watershed 
protection uses.  Much of the area is shown on the soils map as having extremely low 
and very low potential for on-site sewage disposal.  These properties included in the 
429-acre non-watershed land should be considered as a high priority for acquisition by 
the Town for much of it includes the traprock ridge that separates Durham from its 
more urban neighbors to the west. 
 
The Statewide Comprehensive Outside Recreation Plan 1993 – 1998, prepared by the 
Connecticut Department of Environmental Protection, provides some comparisons of 
open space between Durham and other Midstate municipalities.  If the following 
reductions are made from the inventory shown on the table, we will come within 259 
acres of the total government land shown in their report: 
 
- Recent municipal fee and less than fee acquisitions 
- Wallingford Water Company land 
- Farmland development rights 
- Land Trust property 
- Private recreation land 
 
Durham ranked fourth out of eighth at 16.89% of the town in government owned lands. 
The high was 24.41%  - Portland the low was 3.04% - Middletown and the Region as a 
whole was 13.28%.  However, Durham ranked first at 4.27% for municipally owned 
lands.  The low was .82% - Cromwell and the Region as a whole was 1.46%.  Clearly 
Durham has been more aggressive in the area of municipal acquisitions and is 
continuing to maintain its leadership role. 
 
5.7. Open Space Land Use - Financial Implications 
 
In 1995 the Southern New England Forest Consortium, Inc. (SNEFCI), a non-profit 
forest conservation organization established in 1985 to promote wise conservation 
ethics and the productive use of the region’s forest and natural resources, conducted a 
comprehensive study of the fiscal contribution of developed land verses forest, farm and 
open space land.  Durham was one of four towns in Connecticut studied, along with 
four towns in Massachusetts and three towns in Rhode Island.  The study clearly 
demonstrated that the protection of open space plays an important role in a 
community’s long-term fiscal well-being.  The development residential, commercial and 
industrial uses are an essential component in any community; however, it is equally 
important to not overlook the value open space provides by balancing the tax base 
through positive net tax revenues.  In addition to its significant financial contribution, 
open space provides an astounding assortment of benefits, including: scenic resources, 
wildlife habitat, recreational opportunities, clean air and water, flood control, and is 
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the basis for the tourism, farm, and forest products industries that create jobs and 
generate millions of dollars in economic activity on an annual basis. 
 
5.7.1. Methodology 
 
A Cost of Community Services Study examines disaggregated town revenues and 
expenditures at a specific point in time.  It serves as a simple method of determining 
the costs and financial contributions of various types of land-use.  The American 
Farmland Trust has described in detail the steps to be taken in carrying out Cost of 
Community Services studies, and the manner in which each step is to be carried out.  
The five steps described in this methodology are as follows and are described in further 
detail below: 
 
Five Steps in the Cost of Community Services  
 
. Meet with Local Officials and Define Land-Use Categories 
. Collect Data 
. Allocate Revenues by Land-Use 
. Allocate Expenditures by Land-Use 
. Analyze Data and Calculate Ratios 
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5.7.2. Meet with Local Officials and Define Land-Use 
 
This first step is described by AFT as meeting with local officials.  At the outset of this 
study, a meeting was held with local officials in each town to introduce and explain the 
methodology and objectives of a COCS and identify the goals of this particular study.  
It also afforded the opportunity to discuss with officials how best to allocate property 
records.  Most importantly, the meetings were a means to generate the support of local 
officials - an essential component of any successful COCS. 
 
Definitions for each type of land-use depend in part upon state legislation and 
regulations, and in part on the community’s definitions and the assessor’s allocations.  
Study codes differ somewhat in their definitions of land-use.  Property records were 
easily sorted when computerized records were available.  When records were not 
available in such a format, such as in the towns of Becket, Litchfield, and Hopkinton, 
local assessors were again contacted to provide the most consistent definitions possible. 
 The land-use definitions for each town used in this study are described in detail in the 
town discussion of Chapter 3. 
 
5.7.3. Collect Data 
 
The data sources at the town level included financial statements, annual town reports, 
assessor records, community monographs, and other local data.  The annual reports 
were an excellent source of data with respect to ongoing and upcoming projects.  They 
also gave insight into the type of programs that have been instituted to preserve open 
space and limit municipal spending without diminishing the quality of services. 
 
Extensive interviews were conducted with local officials, and, based on these 
interviews, revenues and expenditures for each town were disaggregated among the 
defined land-use categories.  A host of town offices were contacted during the data 
collection process, including the planning and zoning boards, selectmen, assessors, 
public works departments, building departments, police and fire departments, and 
school superintendents.  In each interview, the official was questioned to find the most 
accurate and appropriate technique to allocate an expense or revenue. 
 
5.7.4. Allocate Revenues by Land-Use 
 
a.  General Allocating Principles 
 
The information obtained during interviews with community officials and review of 
published community data was used to allocate each line item in a town’s financial 
statement among the land-use categories of residential, commercial/industrial, and 
farm/forest/open space.  An empirical distinction could have been made between 
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commercial and industrial properties, but was not necessary since it would not have 
had a material effect on the ratios, nor would it have enhanced the final results.  
Although most municipal records do not allocate revenues and expenditures by land-
use, some items were readily allocated.  For example, education, parks and recreation, 
and human services expenditures are costs that may be allocated completely to 
residential parcels with confidence.  Government grants and investment income, on the 
other hand, are more difficult to allocate.  When it was unclear as to how a 
revenue/expense should best be allocated, the advice of local officials was sought and 
the disaggregation was made at his or her discretion.  When as official could not 
allocate a revenue/expense or when the item was most properly allocated across all 
land-use categories, “fall-back” ratios were employed. 
 
b.  “Fall-Back” Ratios 
 
Fall-back ratios are a tool used to allocate general costs and revenues.  General 
overhead line items such as the expenditures for the town administrator, the local 
planning board, and town selectmen cannot be attributed to one particular land-use.  
To allocate such items, weighted ratios that account for the proper share of assessed 
value for each land-use category in the town are calculated.  As previously mentioned, 
computer files facilitated the process of sorting records, based on size and state use 
codes. 
 
Once parcel records were grouped by land-uses, fall-back ratios were calculated by 
dividing the total assessed value of each land -use category by the town’s total property 
tax assessment for all categories.  The general revenue/expense item was then 
multiplied by these ratios to allocate the item by land-use.  Two sets of fall-back ratios 
were calculated to disaggregate among the categories; a set that allocated among all 
three categories and another that made an allocation only between residential and 
commercial/industrial uses.  As an example, property tax revenues were generally 
allocated using fall-back ratios. 
 
5.7.5. Allocate Expenditures by Land-Use 
 
As mentioned above, disaggregation of expenditures was based on interviews with local 
officials, and in the absence of an estimate, fall-back ratios were employed.  Local 
officials often allocated general overhead items, such as the ones mentioned above, 
using the fall-back method. 
 
5.7.6. Analyze Data and Calculate Ratios 
 
The financial costs and benefits to a town from each type to land-use can be estimated 
by comparing town expenses and revenues for each land-use category, providing the 
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answer to the questions: “For every dollar of revenue raised by a particular land-use 
category, how much was spent in town services in order to support that land-use?”  The 
radios provide an estimate, for a given fiscal year, of the cost and financial contribution 
to the town of each defined land-use category. 
 
In order to ensure that all allocations were made correctly and that all factual 
information was accurate, the preliminary findings were presented to the town officials 
and attending residents to review, discuss, and address any additional issues that were 
not covered over the course of the study.  In general, the town members accepted the 
assumptions, methodology, and results that are presented here. 
 
5.7.7. Results and Conclusions 
 
Overview 
 
The following table summarizes the final expense/revenue ratios determined for the 
three towns selected in the State of Connecticut. 

 
 

Summary of Expense/Revenue Ratios 
 In Connecticut Towns 
 
                                Commercial/  Open 
Town         Residential       Industrial       Space 
  
Durham         $1.07            $0.27           $0.23 
Farmington       1.33              0.32                0.31 
Litchfield           1.11              0.34               0.34 
Pomfret              1.06              0.27             0.86 
 
Town Average $1.14            $0.30           $0.44  
 
The statewide average expense/revenue ratios shown above indicated that 
commercial/industrial properties provide the greatest fiscal benefits to the towns, with 
an average cost of $0.32 for every dollar that they contribute in tax revenues.  
However, if Pomfret’s noticeably high expense/revenue ratio for open land is removed 
from the analysis, the open space category average ratio drops to $0.29 and becomes 
the most cost-efficient land-use of the three.  As mentioned in the analysis, Pomfret 
allocated a large portion of the public works budget to open space properties.  The 
argument could be made to allocate these costs to the residential category since these 
roads are maintained for the benefit of town residents.  Yet, the cost of providing an 
access route to a parcel is a service that is provided on behalf of all parcels.  The multi-
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faceted issues of this question were a recurring theme during the town meetings and 
emphasized one of the limitations of this type of study; in effect that personal 
interviews and estimates from local officials expose the expense/revenue ratios to 
individual interpretation, regardless of how explicit the definitions of land-use 
allocations are. 
 
b.  Residential Land-Use 
 
The residential expense/revenue ratios are similar to those found in other COCS 
studies.  The largest cost driver in all cases was the cost of providing public education.  
This service consumed the majority of all budgets examined, as can be seen in the 
following table: 
 

Expenditures on Education as a Percent 
 of the Total Municipal Annual Budget 
 
Town                      Percent of Total Budget 
 
Durham                         75.24% 
Farmington                      56.57 
Litchfield                          64.01 
Pomfret                            69.99 
 
Town Average                 66.45% 
 
The logical implication of this table is that in evaluating the costs of future residential 
development, the most significant cost that municipal officials should be prepared to 
address is that of new pupils in their educational system.  The table summarizes the 
allocation of revenues and expenditures in each town to its residential properties, 
illustrating the large percentage of this single item of town budgets. 
  
 Summary of Allocations of Revenues and Expenses 
 to the Residential Land-Use Category as a Percent 
 

                           Percent of                        Percent of 
Town                Total Revenues               Total Expenses 
 
Durham                   86.94%                     96.56% 
Farmington               63.58                          87.78 
Litchfield                   84.78                          94.78 
Pomfret                      91.78                          97.14 
 

Town Average           81.78%                       94.07% 
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c.  Commercial/Industrial Land Use 
 
The fiscal benefits of commercial/industrial parcels are apparent from the 
expense/revenue ratios.  In the year that town operations were examined, these 
properties provided a net profit ranging from $0.66 to $0.73 per dollar of revenue.  The 
high assessments placed on these parcels coupled with the relatively few services that 
they require make these properties a fiscally sound type of land-use.  Once again, 
however, it should be understood that this study does not address the dynamic effects 
that these properties may have.  New businesses require employees to run them, which 
in turn may create new residential developments.  Furthermore, external costs such as 
noise, traffic, air and water pollution, the loss of visual amenities, and wildlife are not 
accounted for in the AFT’s methodology and are therefore not addressed here.  They 
are, however, items that must be considered in determining the overall 
expense/revenue relationship of this type of property, if for no other reason than that 
they can drive down the values of adjacent residentially zoned land.  The table 
summarizes the commercial/residential properties’ prorata share of revenues and 
expenditures: 
 
 Summary of Allocations of Revenues and Expenses 
 to the Commercial/Industrial Land-Use Category 
 As a Percent of the Total 
 
                               Percent of                         Percent of   
Town                  Total Revenues                 Total Expenses 
 
Durham                    8.84%                         2.44% 
Farmington               31.09                           10.48 
Litchfield                   14.13                             4.84 
Pomfret                        7.01                             1.86 
 
Town Average           15.27%                          4.91% 
 
d.  Open Space Land-Use 
 
The existence of open space parcels in each of these towns provided a clear benefit to 
local financial stability.  Open space parcels contributed between $0.14 and $0.77 per 
dollar expended.  Although assessed at a fraction of its highest and best use, open 
space still provided a positive contribution to the town’s finances as do the 
commercial/industrial properties.  Unlike commercial/industrial properties, however, 
the presence of farm, forest, and open space properties does not carry the drawbacks 
mentioned above (although there may be some attraction for new residents seeking to 
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build a home in a rural setting).  In addition, the ratios do not capture other values 
that open space may bring to a community, such as: recreational opportunities, wildlife 
habitat, air and water quality preservation, and privacy.  Although these values are 
not addressed in the AFT methodology, based on these ratios alone it is possible to 
make a strong case for farm, forest, and open space land as a financially sound asset to 
these communities. 
 
As can be seen in the table, on average, the category of farm, forest, and open space 
accounted for just under three percent of the towns’ revenues and generated only one 
percent of their expenses: 
 
 Summary of Allocations of Revenues and Expenses 
 to the Farm, Forest, and Open Space Land-Use 
 Category as a Percent of the Total 
 
                            Percent of                            Percent of 
Town                 Total Revenues                  Total Expenses 
 
Durham                  4.21%                           1.00% 
Farmington              5.33                                1.74 
Litchfield                  1.09                                0.38 
Pomfret                     1.16                                1.00 
 
Town Average          2.95%                             1.03%       
 
 
5.7.8. Recommendations to Encourage Open Space Land Use 
 
The conclusion of the COCS study for Durham memorializes in a statistical 
methodology what has been understood for thirty years.  Open space uses are a positive 
tax benefit and should be encouraged.  Durham was one of the first towns in 
Connecticut to extend the assessment of land based on its use to property which did not 
qualify as farm land or forest under Public Act 490.  In effect, all land above the 
minimum lot size can be classified, upon application by the property owner, as open 
space and be assessed for its use value.  This tax policy should not be changed. 
 
The Durham Planning and Zoning Commission (the Commission) officially adopted the 
following amendments to the regulations in early 2003:  Section 04.02. subsection 
04.02.01. of the Durham Zoning Regulations which increased the minimum total area 
of lots in the farm residential district (FRD) from 40,000 square feet to 87,120 square 
feet (2 acres).  The Commission further added a new subsection 04.02.01.01. (the new 
subsection) to allow vacant parcels of land located in the FRD, consisting of 1.84 acres, 
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and legally existing on the effective date of the new subsection to be divided under 
specified conditions into a maximum of 2 lots with each lot having a maximum depth of 
150 feet and a minimum total area of 40,000 square feet; and to allow parcels of land in 
the FRD, consisting of at least 1.84 acres with a house thereon, and legally existing as 
of the effective date of the new subsection, to be subdivided under specified conditions 
into a maximum of 3 lots including the house lot with each lot having a minimum 
depth of 150 feet and a minimum total area of 40,000 square feet. 
 
As a result of the Commission amending subsection 04.02.01. and enacting the new 
subsection, effective January 1. 2003, then, notwithstanding any provisions in this 
Plan to the contrary, the following open space designations shall apply to the parcels of 
land described in subparagraphs 1 and 2 of the new subsection: 
 

1. For vacant land which satisfies the conditions of subparagraph 1 of the new 
subsection, but whose owners do not divide land into two lots as permitted by 
the new subsection, the designation of open space shall be based upon a 
building lot area of 40,000 square feet (.92 acres); 

 
2. For vacant land which satisfies the conditions of subparagraph 1 of the new 

subsection, and whose owners choose to divide the parcel into two lots as 
permitted by the new subsection, the designation of open space land shall be 
based upon a building lot area of 40,000 square feet for the entire parcel until 
the assessor reclassifies either of the two lots as a building lot.  After such 
reclassification, the open space designation based upon a 40,000 square foot 
building lot area shall continue to apply to the remaining lot until the 
assessor reclassifies it as a building lot; 

 
3. For parcels of land which satisfy the conditions of subparagraph 2 of the new 

subsection (a house located thereon), but whose owners do not divide the 
parcel into a maximum of three lots as permitted under the new subsection, 
the designation of open space land shall be based upon a building lot area of 
40,000 square feet; 

 
4. For parcels of land which satisfy the conditions of subparagraph 2 of the new 

subsection, and whose owners chose to divide the parcel into a maximum of 
three lots as permitted under the new subsection, the designation of open 
space land shall be based upon a building lot area of 40,000 square feet for 
the entire parcel until the assessor reclassifies as building lots one or more of 
the additional lots.  After such reclassification, the open space designation 
based upon a 40,000 square foot building lot shall continue to apply to the 
house lot together with any additionally created lot the assessor has not 
reclassified as a building lot. 
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5. Any open space designation provided for in subparagraphs 1 through 4 above 

based on a building lot area of 40,000 square feet for an original parcel or 
newly created lot shall end immediately if the original parcel or newly 
created lot’s classification as open space land is terminated under CGS §12-
504h (change of use or sale by the record owner). 

 
An aggressive capital reserve fund should be established and funded on an annual 
basis along with a list of priority properties for acquisition. 
 
Consider implementing a payment-in-lieu of open space provision in the subdivision 
regulations.  This would allow funds to build for open space acquisition or improvement 
in situations where the acceptance of open space land is not warranted or desirable. 
 
Utilize various existing local, regional and statewide land trusts to accept and steward 
permanently protected forest, farm, and open space resources. 
 
Use local tax abatements and zoning incentives for new or expanded 
commercial/industrial development that permanently preserves and allows for 
management of important open space resources. 
 
PROPOSED OPEN SPACE 
 
- Water related resources 

* Inland wetlands and watercourses 
* 100’ buffers in A watersheds 
* 200’ buffers in AA watersheds 
* Slope in excess of 15% abutting a watercourse or wetlands 
* Areas identified as having a high potential for groundwater development 
* Floodways  
* 100-year flood hazard areas 
* 500-year flood hazard areas 

 
- Habitant 

* High priority wildlife corridors 
* DEP areas of special concerns 
* Basalt ridges 

 
- Scenic Resources  

* Ridge lines 
* Scenic vistas 
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- Open Space Land Uses 
* Power lines 
* Sportsmen’s clubs, camps, and recreational uses 
* Major telephone transmission lines 

 
- Cultural Resources 

* Dam sites and old mills 
* Historical quarry sites 
* Native American 
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 “Map of Existing and Proposed Open Space” 
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