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COCHECO RIVER WATERSHED - ENVIRONMENTAL QUALITY REPORT
1.0 PROJECT OVERVIEW

Since 1998, the Cocheco River Watershed Coalition (CWRC) has been working with the NH
Department of Environmental Services (DES) to monitor the water quality of the river. 1n 1999,
the Cocheco River Watch was established with three monitoring teams under the direction of the
DES Volunteer River Assessment Program. In an effort to better understand a broad range of
technical issues relating to the health of the watershed, the CWRC applied for a grant from the
DES funded through their Section 319 Clean Water Act program. In 2003 the DES awarded the
CRWC funds to support a project titled, Environmental Quality Characterization and
Recommended Monitoring and Restoration for the Cocheco River. According to the DES:

This project aims to establish a baseline of existing conditions, identify sources of
contaminants and determine impacts on the Cocheco River ecosystem as awhole. This
will be accomplished through the compilation and analysis of existing information,
creation of watershed and site descriptions and land use cover maps, to determine
recommendations for future monitoring programs and restoration activities within the
Cocheco River Watershed.

D.B. Truslow Associates was contracted by the Cocheco River Watershed Coalition to write
three documents:

1. An Environmental Quality Report that describes the pollution issues, pollution sources
and the resulting human and biological impacts, if known. The report identifies gapsin
information for both spatial coverage and measured parameters.

2. A draft and final Monitoring Plan that addresses issues and pollutants that have been
identified as important in previous studies.

3. A draft and final Restoration and Implementation Plan that describes actions to address
the environmental quality problems, the steps needed to complete the restorative action,
measures for success, community interest, an estimated budget for each restoration
action, and an organizational structure for implementation.

These documents provide a comprehensive compilation of existing data and information, an
interpretation of the conditionsin the watershed, and a plan for future monitoring and restoration
activities for the CWRC and others.

This report represents the first of these three documents.
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Reproduced below is the * Statement of Purpose” for the Cocheco River Watershed Coalition.

Cocheco River Watershed Coalition
STATEMENT OF PURPOSE
May 27,1999

The Coalition wants watershed communities to regard the river as an asset, to foster the
environmental health of the river and to derive benefits fromtheriver.

Watershed communities that recognize the value of the river will protect the economic
value of the water resources, including groundwater, with resulting increase in quality of life,
property values, recreational opportunities, and resource management. Citizens of the watershed
communities will have an increased capacity to make informed decisions regarding management
of the river and other natural resources of the watershed. Informally citizens will act to protect
and enhance the environmental values of theriver. They will celebrate the river as a cornerstone
of their sense of place.

The Coalition wants healthy fish populations in the watershed as indications of ecological well-
being and for recreation and consumption.

Healthy fish populations depend on a healthy watershed, river corridors, river and
estuary. Fish need habitat that provides food, water, shelter and space for each species with
suitable physical, chemical and biological characteristics of the river and tributaries. Pollution,
including sedimentation, impedes stream flow, habitat availability and quality. For recreation,
people need access to the river and free navigation of the stream. Inventory and assessment of
the condition of the river are essential to improving and maintaining healthy fish populations and
recreational activities.

The Coalition wants citizens of the water shed to have access to a clean, healthy river and to
develop a stewardship ethic regarding the water shed.

The Cocheco River will meet Class B standards set by the state. People should expect to be able

to fish and swimin theriver. Citizens who become familiar with the watershed, take part in
assessment of the river and its improvement will develop a stewardship ethic.
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2.0 GEOGRAPHIC AND PHYSICAL SETTING

Some facts and figures on the Cocheco River Watershed Study area are included in Table 1.
These statistics help to illustrate the importance of the river to the area and the impacts that the
human population has and will continue to have on the watershed. Details on these statistics are
included throughout the report. For a glossary of hydrologic terms used in the report, please
refer to the web address http://www.crh.noaa.gov/hsd/hydefd-f.html#d.

Tablel
Facts and Figures- Cocheco River Water shed

Area of Cocheco River Watershed 185.2 square miles
Number of designated Subwatersheds 8

Elevation Change Along River 700 feet

Median Daily Discharge (at Rochester) 71 cubic feet per second
Maximum Recorded Discharge (at Rochester) 2980 cubic feet per second
Minimum Recorded Discharge (at Rochester) 2 cubic feet per second
Total Discharge to Estuary 9.01 billion cubic feet per year
Human Population of Watershed — 2000 68,689
Projected Human Population — 2020 83,370

Popul ation Change 2000 to 2020 14,681 (21.4%)
Change in Impervious Surface Area— 1990 to 2000 59%

Number of CRWC Sampling Points Used in Study 28

2.1 Geographic Limits of the CRWC Study Area

The Cocheco River watershed encompasses approximately 185.2 square miles. This watershed
makes up one portion of the larger Piscataqua/Salmon Falls watershed area recognized by the
United States Geological Survey, the US Environmental Protection Agency, and other federal
and New Hampshire state agencies. Other major
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rivers/watersheds within the Piscataqua watershed include the Exeter, Lamprey, Oyster,
Bellamy, and Salmon Falls as shown in Figure 1.

The NHDES has divided the Cocheco River Watershed into eight sub-watersheds for
assessments and reporting related to the requirements of the Clean Water Act, Sections 303d and
305b. These sub-watersheds are denoted by the NHDES by their 12-digit Hydrologic Unit
Codes (HUC-12). The names, HUCs, and areas of these sub-watersheds are listed below in Table
2.

Table2
NHDES“HUC 12" Sub-Watersheds Within the Cocheco River Water shed
Sub-Water shed Name 12-Digit Hydrologic Unit Sub-Watershed Area
Code Number (square miles)
Upper Cocheco 010600030601 43.2
Axe Handle Brook 010600030602 11.6
Middle Cocheco River 010600030603 24.9
Bow Lake 010600030604 14.3
Nippo Brook — Isinglass River 010600030605 27.2
Long Pond 010600030606 15.9
Lower Isinglass 010600030607 22.8
Lower Cocheco 010600030608 25.3
Total Cocheco Water shed Not Applicable 185.2

Figure 2 depicts the areal extent of the eight sub-watersheds within the overall Cocheco River
watershed area.

It is recognized that the activities of the Cocheco River Watershed Coalition have concentrated
primarily on assessing the main stem of the river from its upper reaches in Farmington, through
Rochester, to its merging with tidal watersin Dover. In an effort to condense this project to a
manageabl e scope, certain portions of the watershed were recognized as being out of the extent
of this assessment.

Those portions of the watershed draining to the Isinglass River (above its confluence with the
Cocheco River main stem near the Dover-Rochester municipal boundary) have not been included
in this environmental quality assessment. In June of 2002, the Isinglass River became what is
known as a“ designated river” within the NHDES Rivers Management Program. An Isinglass
River Loca Advisory Committee (LAC) was appointed in December 2002 to advise federal,
state, and local municipal officials regarding the management of the river and its corridor areain
accordance with NH State Laws RSA 483:8 and RSA 483:8-a. The Bow Lake, Nippo Brook —
Isinglass River, Long Pond, and western portions of the Lower Isinglass sub-watersheds (listed
in Table 1) are considered to be within the purview of the Isinglass River LAC. Over the years,
the CRWC has conducted limited water quality assessments within the Isinglass watershed. For
this reason, members of the Isinglass River LAC are being interviewed regarding
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their opinions about managing water resources within the Cocheco River watershed as awhole.

The CRWC has also conducted only limited water quality assessmentsin the tidal portions of the
Cocheco River. Extensive studies of this portion of the river system have been completed by the
Great Bay Coast Watch organization in cooperation with the New Hampshire Estuaries Project
(NHEP) and New Hampshire Coastal Program. The NHEP has completed both “ A Technical
Characterization of Estuary and Coastal New Hampshire” (Jones, 2000) and a “ Management
Plan” (NHEP, 2000) that cover thetidal portions of the Cocheco River in much more detail than
could be offered herein. This project, therefore, does not attempt to incorporate assessing tidal
Cocheco River, including those portions of the tidal Cocheco River watershed that are drained by
first-order streams and the Fresh Creek drainage that discharges directly to tidal waters.

The area of the Cocheco River watershed investigated and reported herein is shown as the
CRWC Study Areain Figure 3. This area has been calculated to encompass 101.7 square miles.
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2.2 Description of the Study Area

The following description of the Cocheco River is excerpted from two descriptions prepared by
the NH Department of Environmental Services (DES, 1990 and 1992). The tributaries and
landmarks listed below are shown in Figure 3. An elevation profile of the Cocheco River,
reproduced from the DES reports cited above, isincluded as Figure 4.

“The Cocheco River flows southeast from its headwaters, a distance of approximately 33 miles
to the tidal dam in downtown Dover. Theriver hasits headwaters on the southeast side of Birch
Ridge in New Durham, approximately 7 miles above downtown Farmington. This uppermost
reach has the greatest drop in elevation of the entire watershed (610 feet). It is characterized by
shallow, fast-flowing water with a sand or gravel streambed. Two significant tributaries, the Ela
and Mad Rivers, enter from the west in the downtown area of Farmington. The drainage area of
the Cocheco River above the Farmington wastewater treatment plant is 43.8 square miles.

Below Farmington, the Cocheco River meanders along asmall swampy area, then through large
(glacial) outwash areas where sand and gravel operations have capitalized on these natural
deposits. The Pokamoonshine Brook and Rattlesnake River enter the Cocheco River
downstream of the Farmington outfall and upstream of Rochester. Two landfills, the
Farmington landfill and the Cardinal (private) landfill are located between these two tributaries.
Between Farmington and northern Rochester, the river drop is minimal. From above
Farmington to the bridge on Little Falls Road in Rochester, the Cocheco Rover drops
approximately 15 feet in 6.6 miles. Its width averages about 25 feet while the average depth
increases from about two feet to approximately five feet.

Below Little Falls Bridge to the Rochester wastewater treatment plant outfall, there are five
dams and the river drops approximately 85 feet in 4.9 miles. This segment is characterized by
aternating sections of flat, slow-moving water with sediment deposits behind the dams, and
rapid areas of fast moving water over scoured rocky substrate. The segment from the Rochester
outfall to Watson Road dam in Dover is atypical meandering, mature river basin with varying
depth and occasional deep pools. River width averages 60 feet with arange from 30 to 100 feet.
Near the middle of this segment amajor tributary, the Isinglass River, joins the Cocheco River
from the west. The Isinglass River originates at the outlet of Bow Lake and joins the Cocheco
River near the southern border of Rochester and drains about 73 square miles. The Watson
Road dam is currently the only impoundment in this segment. The last 3.3-mile segment from
Watson Road dam to the tidal dam in Dover has fewer meanders and backwater areas than the
previous segment. Below Dover the river flows under tidal influence to the confluence with the
Salmon Falls and Piscatagua Rivers.”

Based on digital Geographic Information Systems (GIS) datathe CRWC study area, included in
this investigation, encompasses approximately 106 square miles. The measured length of the
main stem of the Cocheco River, in thisarea, is 37.1 miles. As can be seen on Figure 3, the
CRWC study area includes significant portions of the municipalities of New Durham, Middleton,
Milton, Farmington, Rochester, Somersworth, and Dover. There are only minor portions of the
towns of Alton, Strafford, and Barrington within the CRWC study area. As discussed above,
that portion of the
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Cocheco River watershed lying within the Isinglass River sub-watershed is considered outside
the current CRWC study area.

2.3 Hydrologic Data Analysis

The United States Geological Survey (USGS) maintains two gauging stations within the
Cocheco River watershed. One gauging station records stage height in the Isinglass River
immediately upstream from the confluence with the Cocheco River. The other gauging station
(USGS ID# 01072800) is located in Rochester near that city’ s wastewater treatment plant. The
USGS estimates that there are 85.7 square miles of drainage basin upstream of this discharge
monitoring point. The Rochester gage has been collecting daily discharge measurements since
March 1, 1995. Discharge data from March 1995 through September 30, 2003 are available for
downloading from the USGS web site. (http://nh.water.usgs.gov/WaterData/station _map.htm)

2.3 a Stream-Flow Statistics

Based on the roughly nine-year period of USGS monitoring, the average daily discharge
measured near the Rochester wastewater treatment plant is 132 cubic feet per second (cfs).
Figure 5 depicts the average discharge measured on a monthly basis over the entire monitoring
period.

Since averages tend to be skewed by large flood discharges, a more accurate statistical indicator
of “normal” discharge conditions would be the median value (i.e. 50% of the measurements are
greater, 50% are lower). The median daily discharge for the Cocheco River measured at
Rochester, between March 1, 1995 and September 30, 2003 was 71 cfs.

The maximum discharge measured at the Rochester gauging station was 2,940 cfs, recorded on
June 15, 1998. Other high flows occurred on April 17, 1996 (2,530 cfs), October 22, 1996
(2,730 cfs), April 19, 1997 (2,240 cfs), and June 14, 1998 (2,880 cfs).

Generally, the seasonal low flows occur during early to mid-September. The lowest measured
flows occurred on September 14 and 15, 2002 when the average daily discharge was measured at
2.0 cfs. Comparable low flows were recorded on September 4, 1995 (2.2 cfs) and September 5
and 6, 1999 (2.5 cfs). Based on flow data from 1995 through 2003, it is considered unusual to
have river flows less than 10 cfs.

2.3 b Hydrologic Budget Considerations

Thetotal annual runoff for the Cocheco River watershed, estimated from the Rochester gauging
station data, is estimated to be approximately 9.0 billion cubic feet per year. (USGS website
data). Thisis based on the total drainage basin area of 185 square miles, and an average
discharge of 1.54 cubic feet per square mile of drainage area. Thistotal discharge equals a
runoff value of 20.93 inches per square foot per year. Annual precipitation across the Cocheco
River watershed is approximately 42 inches per square
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foot per year (UNH Weather Station Data). A widely accepted rule-of-thumb is that
approximately one-half of the annual precipitation that fallsin thisareaislost through
evaporation and/or transpiration from plants. The remaining half of the precipitation eventually
runs off as stream drainage. The Rochester gauging data supports this rule-of-thumb estimate.

2.3 c Low Flow Conditions

The DES assesses the allowable levels of treated wastewater discharge on the river’s water
quality by estimating the potential impact the discharge would have under low flow conditions.
The discharge statistic used in this determination isthe “ 7Q10” flow. The 7Q10 is an estimated
discharge that represents the anticipated 7-day low flow, which occurs on the average of once
every ten years. In 1990, prior to the establishment of the USGS gauging station, the DES
estimated the 7Q10 at the Rochester wastewater treatment plant at 2.2 cfs (DES, 1990). This
flow compares well to the low flows measured in early September between 1995 and 2003.
According to George Berlandi, of the State’ s Wastewater Engineering Bureau, the DES will
likely be revising downward the 7Q10 values, for several segments of the Cocheco River, based
on the USGS data that is now available.

2.3d Time of Travel Estimates

Another river flow characteristic that influences the quality of the Cocheco River water isthe
time of travel. As part of their Rochester and Farmington waste load allocation studies (DES
1990 & 1992), the DES has calcul ated estimates of the amount of time it would take for a slug of
water to travel across various river segments, at various flow conditions. Time of travel
estimates from these calculations, as well as extrapolations for reaches not evaluated by the DES,
arelisted in Table 3. These datareflect “normal” or approximate median flow conditions
(reflective of a 70 cfs discharge at the Rochester gage) and low-flow conditions (reflective of
7Q10 discharge at the Rochester gage). As can be seenin Table 3, under median flow conditions
the total time it would take a slug of water entering the Cocheco River in Farmington to travel to
the tidal dam in Dover is approximately 8.6 days. Under low flow (7Q10) conditions, the time
required to flow the same distance might be on the order of 40 days. Variations in the Cocheco
River’'sflow velocity and retention time can have a profound effect on its water quality.

2.4 Land Use Trends Within the Water shed

One of the principal concerns regarding maintaining and improving the water quality of the
Cocheco River isthe influence of land use changes on point and non-point pollution sources.
The CRWC has expressed an interest in monitoring areas where baseline water quality data may
be obtained to assess the effects of development. The former New Hampshire Office of State
Planning (now incorporated into the Office of Energy and Planning) projects that the popul ation
living within the watershed area will increase by at least 20 percent over the next 20 years. The
following chart, Table 4, describes the
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anticipated growth in the population of key communities within the Cocheco River watershed
over the next 16 years (OEP website data).

Table4
Population Growth Within the Cocheco River Water shed

City or Town Census 2000 Estimated 2020 Per cent

Population Population Change
Dover 26,884 30,150 +12%
Rochester 28,461 35,070 +23%
Farmington 5774 7,500 +30%
New Durham 2,220 3,500 +58%
Middleton 1,440 1,980 +38%
Milton 3,910 5,170 +32%
Total 68,689 83,370 +21.4%

Water shed

It iswidely recognized that the amount of land used to accommodate increased population is
much greater that the actual increase in population. This phenomenon is known as urban or
suburban sprawl. For example, the USEPA reported that the amount of urban area growth (the
increase in land use consumption) in the Boston metropolitan area between 1950 and 1990 was
158% while the population increased only 24.3% over the same period (USEPA, 2001). This
pattern of growth reflects the opportunities provided by and also dependence on automobile
transportation. The same EPA report showed that Americans are continuing to rely even more on
their automobiles. Between 1980 and 1996 the rate of vehicle milestraveled in the US increased
by 3.1% annually while the associated increase in population was only 1%. This has resulted in
an approximate 60% increase in vehicle miles traveled during the 16-year study period. If these
growth statistics hold true for the Cocheco River watershed area, we may see the doubling of the
amount of developed land within the watershed in the next 20 years. Most of this devel opment
would happen by way of a conversion from undeveloped fields and forests to residential and
commercial uses.

These anticipated changes in population and the associated increases in development will have a
profound effect on the Cocheco River watershed. Discharge volumes from point sources, such
as municipa wastewater treatment plants, will increase as the population served by these
facilitiesincreases. The demand for water supplies will also increase dramatically. Recent trends
have shown that arisein affluence (increased personal income) can dramatically increase,
perhaps tenfold, the per capita demand for water supplies (USGS). One significant factor here
appears to be increased outdoor water use such aslawn irrigation, landscaping, and auto
washing. In addition, as more areas are placed on municipal sewer and stormwater conveyance
services, infiltration and groundwater recharge will decrease. Thiswill ultimately result in
decreases in stream base flow and increases in storm flow.

Development, particularly the installation of impervious surfaces, increases the rapidity with
which precipitation or stormwater runs off the developed areas. Development also increases the
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likelihood that pollutants will be discharged to the river’s tributaries and the rivers main stem by
that runoff. Thislatter type of pollution is known as non-point source pollution.

3.0 OBSERVED RIVER CONDITIONS

During the fall of 2003, representatives of D.B. Truslow Associates and the CRWC toured the
Cocheco River watershed areas in the Town of Farmington, and the Cities of Rochester and
Dover. The purpose of these tours was to gain an insight into issues affecting the water quality of
the Cocheco River and it tributaries in the aforementioned municipalities. In each of the
communities, the effects of increased development were apparent. Copies of the meeting notes
are attached as Appendices A-C of thisreport. Salient points noted during the watershed tours
are summarized below:

3.1 Farmington

Most all of the Cocheco River watershed upstream of Farmington village is not heavily
influenced by man-induced activities. Astheriver and its tributaries enter the more heavily
developed Farmington village, water quality impacts become more apparent.

Hydrogeol ogic observations suggest that upstream of Farmington Village tributaries flow across
uplands underlain by relatively thin glacia till deposits covering bedrock. Asthese tributaries
enter the village area, the underlying geology changesto glacially derived sand and gravel
deposits. It appears that a significant portion of stream flow is exchanged between the
groundwater and surface water systems. This has two influences on the water quality of surface
water. First, theinfiltration of stream flow through the river profile decreases the amount of
surface water moving through the drainage courses thereby reducing the dilution potential along
these reaches. Second, alarge proportion of the water flowing through this area of the watershed
passes through the groundwater flow system. As this groundwater flows through the extensive
sand and gravel deposits that underlie Farmington, it can pick up contaminants introduced by
dumping, and possible spills, that have impacted these aguifers.

Observations made at the Pike Industries Bridge suggest that alarge portion of the groundwater
component of flow discharges to the Cocheco River in thisvicinity. There is a measurable
increase in the Cocheco River’s flow as well as evidence that groundwater constituents are
entering the stream. Water quality data (persistent low dissolved oxygen values) and prevalent
iron staining of the bed materials suggests that some chemical constituents dissolved in
groundwater are being oxidized upon entering the Cocheco River inthisarea. Thisareamay be
influenced by discharge of contaminated groundwater from the Cardinal landfill, Farmington
town landfill and its associated septage lagoons. Section 5.3 of this report discusses what is
understood regarding groundwater contamination, in the vicinity of the Town of Farmington and
Cardinal landfills, that impacts the Cocheco River. During thistour we learned that the City of
Rochester is currently pursuing the development of a municipal water-supply well 2.5 miles
downstream of the Farmington landfill.

The Farmington wastewater treatment plant meets current treatment requirements. The Town is
aware of the existing plant’s limitations to handle increased wastewater |oads due to
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development. The plant is working with the DES on a Total Maximum Daily Load (TMDL)
study to assess treatment capabilities into the future. Section 5.2 of this report discusses issues
related to operations and planned upgrades of the wastewater treatment plant. The town is not
prepared to extend sewer lines beyond currently serviced areas (Ed Mullen, personal
communication, 2003).

Also during the tour, some concern was expressed for apparent failing septic systemsin several
locations. The Spring Street area represents one section of Farmington where septic failure or
overflows to ElaRiver are known and/or suspected. Other areas of town also appear to have
similar conditions. Thiswill be discussed in Section 4.5 b (Bacterial Contamination), later in this
report.

Concern was expressed about sprawl and increasing residential and commercial development in
outlying portions of the town where there could be water quality impacts resulting from on-site
wastewater disposal systems. Large-scale residential subdivision developments are also seen asa
growing threat to natural resources within the Farmington portion of the Cocheco River
watershed. Encroachment of housing developments into ecologically sensitive riparian areasis
recognized as being detrimental to the maintenance of the existing water quality (DES, 2004).

3.2 Rochester

A significant area of concern regarding the Cocheco River waterfront in Rochester could be
described as lack of river corridor stewardship. The dumping of trash and fill materials was
observed along the river and its several in-town tributaries. Debris has evidently been, and
continues to be dumped over the steep embankments that characterize the riparian area through
the central portion of the city. Significant portions of the Cocheco River’s edge are difficult to
access due to topographic relief and/or private property ownership restrictions. This has resulted
in neglected stretches of the river corridor and its tributary areas in the downtown Rochester
area. Seasonal use of the Rochester Fairgrounds has led to haphazard waste disposal practices,
including human and animal waste. The portion of the fairgrounds used as seasonal camps are
not serviced by a properly constructed septic system, or by the City’s sewer system. The City is
currently working with the fairground association to upgrade the sewer system.

The water quality in the main stem of the Cocheco River is generally very good asit passes
through downtown Rochester. Downstream of the confluences with Hurd and Willow Brooks
the water quality impacts become more apparent. These tributaries have shown intermittent high
bacterial (E. coli) contamination through the historical sampling period.

Outside the densely devel oped portion of the city, tributaries are generally not heavily influenced
by man-influenced activities. According to river monitors, Axe Handle Brook has generally
exhibited good water quality. However, an ongoing residential development in the Route 202 —
Dry Hill Road area poses a potential threat to thistributary because this development will not be
serviced by the city sewer system. Water quality monitoring on this reach also indicates that
levels of pH and E.coli. exceed water quality standards.
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Section 5.4 of this report discusses issues related to operations and the recent upgrade of the
Rochester wastewater treatment plant. Former wastewater treatment lagoons, located off
Pickering Road, were taken out of service may years ago due to pond bottom failures. These
ponds now serve as wildlife habitat and a recreational areathat was visited during the tour.
Pickering Ponds are home to alarge population of gulls that also frequent the nearby Waste
Management, Inc. landfill complex.

Several known or suspected uncontrolled waste sites were noted in proximity to the Cocheco
River. Some of these sites have on-going remedial investigations, as required by the DES; others
may pose unknown threats to the Cocheco River water quality.

A concern was expressed about excelerating residential and commercial development in outlying
portions of the town where there could be water quality impacts resulting from on-site
wastewater disposal systems. The recent approvals of several large Planned Unit Devel opments
(PUDs) in areas not presently serviced by the city’ s wastewater collection and treatment system
were noted. The Rochester Planning Board recently issued a moratorium on the acceptance of
new applications for PUDs so that their impact on the City’ s infrastructure could be fully
assessed.

Waste Management, Inc. operates a 1,200-acre landfill facility in Rochester. According to Steve
Poggi, WMI’s Environmental Engineer, the permitted footprint of the landfill areais
approximately 200 acres. All of the solid waste landfills are lined and have leachate collection
systems. WMI operates an on-site wastewater treatment facility for industrial pre-treatment of
the collected landfill leachate. Following on-site treatment, WMI’ s wastewater is discharged to
the City of Rochester wastewater treatment facility for additional treatment prior to discharge
into the Cocheco River. By City permit, WMI’s discharge is not to exceed 70,000 gallons per

day.

The City of Rochester is currently conducting hydrogeol ogical studies required to develop a new
water-supply well field located adjacent to the Cocheco River near the Rochester-Farmington
municipa boundary. Rochester’s current water source is the Berry River portion of the Isinglass
watershed. Water is stored in both the Rochester Reservoir (in the Axe Handle Brook sub-
watershed) and in Round Pond (in the Isinglass River Watershed). The City has the ability to
transfer water between these impoundments, across the watersheds' boundary. This source
supplies an average daily volume of 2.1 million gallons per day (GPD), which varies seasonally
from 1.8 million GPD in the winter to approximately 3.0 million GPD in the summer.

3.3 Dover

The Cocheco River watershed area of northwest Dover is undergoing rapid commercial and
residential development. A light industrial and technology business park, located on Sixth Street
near Exit 9 of the Spaulding Turnpike, is approaching full development. Outer Sixth Street is
also the locus of large-scale residential development. Only afew of these recently completed
residential developments are serviced by the city’s sewer system. Many residential devel opments
in this area are serviced by the municipal water supply but rely on individual or community
septic systems. Dover’s 2000 Master Plan established a policy that the city will not extend sewer
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service into outlying areas unless there is a need to address existing septic system failures. This
policy reflects an effort to avoid premature devel opment and sprawl.

Development is taking place along the Cocheco tributaries of Reyners Brook and Indian Brook.
There are known septic system failures in the Cherokee and Apache Drive arealocated in the
Reyners Brook drainage (Dean Peschel, Dover Environmental Program Director, personal
communication, 2003). The city is pursuing funding to extend sewer serviceto thisarea. The
Blackwater Brook area has not experienced large-scale development and is relatively intact
ecologically. Ongoing efforts by the Dover Conservation Commission and Water Department
have led to the preservation of over 100 acres of the Blackwater Brook drainage to protect a
future water supply source area. However, upstream areas along Clark and Blackwater Brooks
in Rochester and Somersworth are being devel oped.

The City of Dover wastewater treatment facility dischargesto thetidal portion of the Cocheco
River (considered to be the Piscataqua River) and is therefore considered outside of this study.
The city isaware that illicit discharges of sewerage have been a source of bacterial
contamination of the Cocheco River. These discharges are usually associated with sanitary and
storm sewer cross-connections. Prior to 1970, Dover had a combined sanitary and storm water
sewer collection system. This system was reconstructed in the early 1970’ s as separate collection
systems in an effort to avoid combined sewerage overflows. During construction of the sanitary
sewer collection system, some service connections were apparently missed. For the past seven
years, Dover has an ongoing program to stop all illicit sanitary sewer discharges to the Cocheco
River and its tributaries. This work continues as part of the City’s EPA Phase |l Stormwater
Management Plan. This program has been effective in reducing bacterial (Escherichiacoli or E.
coli) contamination in the Cocheco River, particularly in the tidal section (data not presented in
this report). Section 4.3 b of this report presents the results of E. coli monitoring in the
freshwater portion of the Cocheco River.

The largest uncontrolled landfill in Dover isthe former municipal landfill on Tolend Road. A
portion of the Dover Municipal landfill lies within the Cocheco River watershed. Contaminated
groundwater flows in a northeasterly direction toward the Cocheco River. Thisregion of
subsurface contamination is known as the “ eastern plume”. Pollutants in the “eastern plume” will
eventually be controlled by limiting the migration of contaminants near the boundary of the
landfill. Groundwater seeps along the bank of the Cocheco River, associated with the “eastern
plume”, have been evaluated. Federal and State environmental agencies have concluded that the
river’ swater quality isimpacted by the groundwater seeps, but the level of impact is below the
threshold for remedial action. Further evaluations are anticipated (USEPA, 2004)

40 ENVIRONMENTAL QUALITY
4.1 Introduction

The Statement of Purpose for the Cocheco River Watershed Coalition includes the following
reference to environmental quality and water quality standards:
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The Coalition wants citizens of the water shed to have access to a clean, healthy river
and to develop a stewardship ethic regarding the water shed.

The Cocheco River will meet Class B standards set by the state.. People should expect
to be able to fish and swimin theriver. Citizens who become familiar with the
watershed, take part in assessment of the river and itsimprovement will develop a
stewardship ethic.

New Hampshire State Law RSA 485-A:8 outlines the water quality standards for Class A and
Class B waters. Thislaw isreproduced in Appendix D. Class A represents the highest level of
quality standards reflecting water bodies where there is no discharge of sewage or wastes and
suitability for supporting aquatic life, swimming, and drinking with adequate treatment. Class B
represents a secondary level of quality standards reflecting water bodies where there may be a
discharge of adequately treated sewage or wastes and suitability for supporting agquatic life,
swimming, and drinking with adequate treatment.

By New Hampshire law, al rivers and streams within the state are classified as either Class A or
Class B. This does not mean that at al rivers and streams currently meet the standards set forth
in RSA 485-A:8, but rather expresses the goal that all waters will achieve at |least the level of
quality specified in both the NH State regulations and the Federal Clean Water Act requirements.

The New Hampshire Code of Administrative Rules has rules for surface water known as the
Surface Water Quality Regulations, Chapter 1700 also known as Env-Ws 1700. The purpose of
these rulesis to establish water quality standards for the state’ s surface water uses as set forthin
RSA 485-A:8, I, I, lIl and V. These standareds are intended to protect public health and
welfare, enhance the quality of water and serve the purposes of the Clean Water Act and RSA
485-A. These standards provide for the protection and propagation of fish, shellfish, and
wildlife, and provide for such uses as recreational activitiesin and on the surface waters, public
water supplies, agricultural and industrial uses, and navigation in accord with RSA 485-A:8, |
and I1.

Segments of streams and rivers meeting the water quality criteriaexplained in therules are
known as “fully supporting” the classification. River or stream segments that test outside the
water quality standards are known as “non-supporting”, “impaired”, or “threatened”

segments. The New Hampshire DES has inventoried all surface water bodies (rivers, streams,
lakes, ponds, impoundments, and estuaries) and has subdivided these bodies into segments
known as “assessment units’. Currently there are approximately 5000 assessment units that have
been delineated statewide.

4.2 Cocheco River Water Quality Assessment

Within the CRWC study area, the DES has delineated assessment units according to the sub-
watersheds listed in Table 5, below:
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Table5
DES Assessment Units (AUs) Within the Cocheco River Water shed Study Area

Sub-Water shed River & Stream  Impoundments Lakes& Estuary

Name Segments Ponds Segments
Upper Cocheco 9 2 7 0
Axe Handle Brook 4 2 3 0
Middle Cocheco 10 3 0 0
River
Lower Isinglass 4 2 0 0
Lower Cocheco 14 6 1 1
Total CRWC 41 15 11 1
Study Area

The DES has assigned 68 assessment units within the CRWC study area. The DES has indicated
that they may be willing to modify the assessment units to be more consistent with the CRWC's
monitoring programs. At the end of the 2003 monitoring period, the DES had enough data to
assess whether 22 of the 68 assessment units (AUS) were supporting or not supporting at least
some of their designated uses. In the remaining 46 assessment units, there was either insufficient
data (5 AUs) or no data available (41 AUs). Table 6 isa DES compilation of the existing water
quality data and designated use support based on these data.

The water quality standards outlined in RSA 485-A:8 and Env-WSs 1700 can be grouped into
guantitative standards and qualitative standards.

4.3 Quantitative Class B Standards

Quantitative standards are those for which a specific numerical value has been assigned
reflecting minimum analytical results that must be met to achieve the classification.

Dissolved Oxygen:

RSA 485-A:8 establishes the standard for dissolved oxygen to be at least 75% saturation.
Oxygen saturation depends on the temperature of the water. The warmer the water is, the less
dissolved gasses (including oxygen) it can contain. Concentrations of dissolved oxygen above
alevel of 5.0 mg/L arecritical to fish
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survival (USGS, 2004). The 5.0 mg/L dissolved oxygen concentration iswidely used as an
indicator of the ability of a stream or river to support life and has been adopted as a water
quality standard by the DES (Env-Ws 1703.07)

Escherichia coli Bacterial Contamination:
State Law (RSA 485-A:8) establishes the following standards for Class B waters:

e Escherichia coli geometric mean based on at least 3 samples obtained over a 60-day
period of less than 126 Escherichia coli per 100 milliliters, or;

e Lessthan 406 Escherichia coli per 100 millilitersin any one sample.

Escherichia coli, or E. cali, is one type of fecal coliform bacteria. It isacommon bacteria
that is specific to the intestines of warm-blooded animals and is used as an indicator of the
possible presence of other more harmful disease-causing or pathogenic bacteria. E. coli
contamination is not indicative of just human waste discharges, since the feces of many
warm-blooded animals (birds, mammals), and especialy pets, can also pollute surface water.
The New Hampshire Estuaries Project has identified pet waste as a principal cause of
bacterial contamination (NHEP, 2000). The presence and amount of E. coli in awater sample
must be analyzed under controlled conditions in alaboratory. When thereisaneed to
distinguish between sources of bacterial contamination, the DNA of the E. coli bacteria can
be analyzed through a method called ribotyping. Ribotyping matches DNA fingerprints of
bacteriain surface water to alibrary of fingerprints from known source speciesin areference
database (Morin et al., 2003).

pH:

RSA 485-A:8 establishes the standard for hydrogen ion concentration or pH within arange
between 6.5 and 8.0, except when due to natural causes. The pH within astream or river isa
measure of the water’ s acidity or alkalinity. Aquatic plants and animals (vertebrates &
invertebrates) have individual ranges of the acidity or alkalinity that they can tolerate or
survive. Many factors can affect the pH of streams or rivers. The decay of organic materials,
particularly in wetlands, can release naturally occurring organic acids (such as tannin and
lignin) that can lower the pH or acidify a stream below the established range. Air pollution,
usually in the form of oxides of nitrogen and sulfur, can cause acid precipitation or acid rain
that impacts stream and river pH. Variationsin bedrock and soil mineral assemblages can
also influence stream pH. Sulfide mineralsin soil and bedrock can release inorganic acids.
Carbonate minerals can create alkaline conditions. For this reason, the DES recognizes that
variations outside the pH range of 6.5 to 8.0 may be due to natural causes. In most areas of
New Hampshire, air pollution and other natural causes tends to lower the pH below the
neutral level of 7, resulting in acidic conditions

4.4 Qualitative Class B Standards

Qualitative standards reflect the physical characteristics or aesthetic condition of the water and/or
stream or river segment. Such standards include:
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Temperature Change:

RSA 485-A:8 establishes a standard for temperature change so that: “ Any stream temperature
increase associated with the discharge of treated sewage, waste or cooling water, water
diversions, or releases shall not be such as to appreciably interfere with the uses assigned to
this class.” Temperature change is a quantifiable measure but is based on existing or ambient
conditions. The primary concern regarding higher temperature discharges is that they can
cause alowering of dissolved oxygen, because warm water can’t hold as much dissolved
gasses as cooler water. Wastewater discharge permits may specify acceptable quantitative
temperature differential s between the discharge and the receiving water. DES rule Env-Ws
1708 specifies only a qualitative provision for antidegradation “where a potential water
quality impairment is associated with athermal discharge”.

No Objectionable Physical Characteristics:

RSA 485-A:8 specifies that: “ Class B waters shall be of the second highest quality and shall
have no objectionable physical characteristics’. Theissueis: What would or should be
considered objectionable physical characteristics? The statute later states that waters “shall
be free from dlicks, odors, turbidity, sludge deposits, and surface-floating solids of
unreasonable kind or quantity”.

The value of setting these qualitative standards is to provide aframework for the discovery
and elimination of pollution sources. Observations of dlicks, odors, turbidity, etc. should be
investigated further so that their sources are identified and corrected.

Field or laboratory instruments can measure some of the potential objectionable physical
characteristics. However, they can also be discerned by simple observations. For example,
turbidity (or cloudiness in water) can be quantitatively analyzed as the ability of a sample to
transmit light. Turbidity can also simply be noted as the observer’ s ability to see the bottom
of a stream. One problem is that the potential sources of turbidity in a stream are numerous,
and can include both natural and man-made causes.

Turbidity is an analytical parameter normally instrumentally analyzed during water quality
monitoring. Such turbidity measurements are often used as a surrogate for the more
complicated total suspended solids (TSS) laboratory analysis. Wastewater discharge permits
may specify acceptable quantitative levels for turbidity. DES rule Env-Ws 1703.11 specifies
that the turbidity of Class B waters shall not exceed naturally occurring conditions by more
that 10 NTUs. (NTU = “Nephelometric Turbidity Unit” and is the standard unit of measure
for light transmitted through a water sample.)

The value of making turbidity measurementsisin how the data can be used for locating and
eliminating sources of sediment runoff. Such runoff can impact awater body’ s ability to
meet qualitative water quality standards, such as dissolved oxygen levels and bacterial
contamination. Thiswill be discussed further in Section 4.5 aand 4.5 b of thisreport,
respectively.

Oil and grease, the substances that that might cause slicks, can also be quantified in
laboratory. It is generally not necessary to quantify the amount of oil and grease in a sample
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from a dlick. Onceintroduced into water, oil slicks can persist for along time enabling them
to travel great distances, depending on flow conditions. This can make it difficult to locate a
transient or intermittent source. DES rule Env-Ws 1703.09 specifies that: “Class B waters
shall contain no oil or grease in such concentrations that would impair any existing or
designated uses’. Petroleum contains numerous substances that can be toxic to aquatic
organisms. One key to eliminating oil and grease discharges is through public education.
Several Cocheco watershed communities have had storm drain labeling programs intended to
raise awareness about the potential damage that can be caused by the dumping of oil.
Lubricating oil recycling and reuse programs have also been implemented within the
watershed.

Odors represent a very subjective qualitative physical characteristic. Despite the inherent
variability in people’ s ability to detect and describe odors, most observers can agree on what
they perceive as objectionable odors. DES rule Env-Ws 1703.12 specifies that: “ Class B
waters shall contain no slicks, odors, or surface-floating solids that would impair any existing
or designated use, unless naturally occurring”. Other DES surface water quality rules limit
the use of “tainting substances’ that might impart an objectionable taste, odor, or color to the
flesh of fish or other edible aquatic organisms. The CRWC routinely makes observations
regarding odor during water quality sampling. Again, the value of the observationsisthere
use in tracking down and correcting the source of the offensive odor.

No Disposal of Sewage or Waste Inimical to Aquatic Life:

Thislast qualitative standard set fourth in RSA 485-A:8 prohibits the disposal of sewage or
other wastes that would be harmful to or have adverse effects on aquatic life. Thisisthe least
specific of the requirements of the NH water quality standards, yet it has the broadest
applicability for limiting waste disposal to surface waters. This portion of the statute forms
the basis for all of the DES rules regarding controlling toxic substances in surface water
(Env-Ws 1703.21).

Thislaw also has applicability for limiting disposal of trash, yard waste, litter, demolition
debris, etc. in waterways and adjacent land areas where these materials may be washed into
theriver.

4.5 Cocheco River Water Quality

In subsequent sections of this report the results of water quality monitoring will be discussed.
The DES has assembled a database of water quality testing results for the Cocheco River that
includes monitoring data from the CRWC, aswell as DES testing related to assessing wastewater
discharges from the Farmington and Rochester treatment plants. These data have been quality
checked by the DES prior to incorporation into their database. For the purposes of this study,
these datasets were edited to remove data obtained prior to 1999. Thisresultsin a data analysis
spanning five years, 1999 through 2003, inclusive. The truncation of the data sets is consistent
with the DES' s “ Consolidated Assessment and Listing Methodology” (CALM) that formsthe
basis for reporting water quality improvements to the USEPA, as required by the Clean Water
Act. Limiting the data analysis to the latest five years makes sense because significant
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improvements have been made in limiting pollutant discharges to the Cocheco River over the
past decade.

The Cocheco River water quality data analysis includes data from as many as 28 monitoring
points. These water-quality monitoring locations are depicted on Figure 6. These monitoring
locations are described in Table 7. Table 7 also presents a summary of the dissolved oxygen and
pH analytical results discussed below.

Emphasisis placed on the main stem of the freshwater portion of the river, with some data from
significant tributaries included only when data from the tributary is collected at the point of
confluence with the main stem. Some monitoring points were only sampled for one or two
analytical parameters once or twice over the five-year period included in the data analysis. Some
monitoring locations had over 70 analyses for specific analytical parameters over the five-year
period. Some analytical results are reported in the DES database as being less than the

laboratory’ s detection limit. Following USEPA guidance, these results were treated statistically
by assigning a value of one-half the detection limit as the analytical result.

4.5 aDissolved Oxygen

Dissolved oxygen within a stream or river is a measure of the water’ s ability to support aquatic
life. Oxygen is necessary for aquatic animals (vertebrates& invertebrates) to survive.

Sources and Influences

There are many factors that influence the dissolved oxygen level in astream or river. Oxygen
can be absorbed directly from the atmosphere. Riffles at rapids and turbulence at waterfalls can
raise the dissolved oxygen in a stream through a process known as aeration. Photosynthesis can
also raise dissolved oxygen levels. During the day, algae and aquatic plants produce oxygen
while sunlight is present. This daily production of oxygen by plantsis mirrored by areduction in
oxygen caused by the respiration of both plants and animals during the night. Figure 7 depicts
the diurnal variations of dissolved oxygen measured by the DES at four locations in the Cocheco
and Isinglass Rivers during July 30-31, 2003 (16-Cch, 15-Cch, 12-Cch, and 02-1sg). This graph
shows that dissolved oxygen usually reaches adaily low between 4:00 and 8:00 AM, and adaily
high between 4:00 and 8:00 PM. Dissolved oxygen levels were measured to vary by as much as
3.0 mg/L throughout the day.

There are several factors that lower the dissolved oxygen levels. One has aready been
mentioned. Respiration is the taking in of oxygen by living organisms, both plants and
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animals. Respiration takes place both day and night; but is offset by oxygen-producing
photosynthesis only during daylight hours.

Microorganisms play a significant role in depleting oxygen. Within the water column there are
various constituents that make up what is known as biological oxygen demand or BOD. The two
principal components of BOD are nitrogenous oxygen demand and carbonaceous oxygen
demand. Nitrogenous oxygen demand isrelated to the transformation of ammonia (a wastewater
constituent) to nitrite and nitrate. Carbonaceous oxygen demand is related to the transformation
of organic carbon, to carbon dioxide. Both of these transformations are oxidation processes
brought about by various types of microorganisms. These processes take time to complete so
that, in moving water, there is often a decrease in the dissolved oxygen for some distance
downstream from the source of the BOD. Where the rate of transformation of BOD peaks, the
dissolved oxygen will experience aminimum level.

Figure 8 depicts a theoretical dissolved oxygen (DO) sag or depletion curve prepared by the
DES. Thisfigure shows that after a source of BOD is added, the dissolved oxygen will decrease
rapidly until aminimum is reached (Dc). Dissolved oxygen will slowly increase asthe BOD is
oxidized and a new equilibrium DO level is achieved. Time on this graph can also be interpreted
as distance downstream from the source of BOD because in ariver the water is moving.

Sediment also plays an important role in the oxygen level in ariver. Sediment runoff can bring
nutrients and carbonaceous BOD into a stream in much the same manner as a wastewater
discharge. Sediments settle to the bottom and, depending on the local conditions, may remove
oxygen through several organic and inorganic processes. The oxidation of carbon and other
materials trapped in the bottom sediment can remove oxygen from the water. This process can
be significant, especially when the water depth is shallow and the water velocity is low.

Excess nutrients (principally phosphate and nitrate) can cause the rapid growth of algae and other
aguatic plants. Following the rapid growth these plants, they often die and settle to the bottom of
the water body to decompose. These cyclic periods of rapid growth and death of aquatic flora
can lead to the build up of organic sediment through a process known as eutrophication. This
process can cause seasonal or other temporal variations in the dissolved oxygen of ariver.

Cocheco River Dissolved Oxygen Data

The DES Cocheco River database for dissolved oxygen includes both percent saturation and
mg/L values (Figure 9 and Table 7). There are 492 values for dissolved oxygen, expressed in
percent saturation, measured at 23 of the 28 monitoring locations included in the database. The
mean and median dissolved oxygen values were 83.4 % and 85.9%, respectively. The minimum
value measured was 22.5% at 21-CCH. A total of 121 values (roughly one quarter of the
analyses) were less than the state’s Class B water quality standard of 75% dissolved oxygen
saturation.
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Figure 8
Theoretical Dissolved Oxygen Depletion Curve from NHDES
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Figure 9 depicts the distribution of the average dissolved oxygen saturation at each
monitoring location plotted vs. the distance from the tidal estuary. The graph also hows the
75% saturation Class B standard. There are two dipsin dissolved oxygen levels, below the
75% standard, apparent on this graph. The largest DO sag occurs between monitoring
locations 23D-Cch and 22J-Cch. Dissolved oxygen in this reach is influenced by
groundwater discharge to theriver in the vicinity of the Farmington and Cardinal landfills.
The second DO sag, below 75% saturation, is seen at 13-Cch which is located just
downstream of the confluence with the Isinglass River. (The possible source of the DO sags
will be discussed in Sections 5.2 and 5.3 of this report.)

The DES database also includes dissolved oxygen expressed in mg/L. There are 593 values for
dissolved oxygen, expressed in mg/L, measured at 25 of the 28 monitoring locationsincluded in
the database (Table 7). The mean and median dissolved oxygen values were 7.62 mg/L and
7.73 mg/L, respectively. The maximum value was recorded as 35 mg/L at monitoring station 22-
CCH. The minimum value measured was 0.03 mg/L also recorded at 22-CCH. A total of 51
values (roughly 9% of the analyses) were less than the state’ s water quality standard of 5 mg/L
dissolved oxygen concentration.

A plot of dissolved oxygen, expressed in concentration (mg/L) is depicted in Figure 10. In this
figure, like Figure 9, the X-axisis sampling location as distance from the tidal estuary. This
figure shows the same primary DO depletion or sag (as does Figure 9) located between 23D-Cch
and 22J-Cch. None of the five-year averages for dissolved oxygen, expressed in mg/L
concentration, fell below the 5.0 mg/L DES water quality standard, although individual values
did.

Asdepicted in Figures 9 and 10, the 1999 through 2003 monitoring data indicated that there are
two problem areas for dissolved oxygen along the main stem of the Cocheco River. The lesser of
these problem areas appears to be associated with low dissolved oxygen emanating from the
confluence with the Isinglass River. Low dissolved oxygen measured at this location may be
associated with the Isinglass River’ s portion of the flow, or could result from BOD constituents
introduced into the Cocheco by the Isinglass. There may also be some influence from the
Turnkey Landfill, due to decreased groundwater dischargein this area.

The main problem area for dissolved oxygen, in the Cocheco’s main stem, is located between
23D-Cch and 22J-Cch, between the Farmington wastewater treatment plant and the DES
sampling station midway between the confluence with the Rattlesnake River and Little Falls
Bridge (Figure 11). The DES evaluated the cause of this DO sag in its waste |oad allocation
study (DES, 1992). Only aportion of the BOD responsible for this sag in the dissolved oxygen
levels comes from the discharge of Farmington’s treated effluent. According to the DES:

“In sampling for the waste |oad allocation study, it was discovered that the Class B

dissolved oxygen standard was violated from an area near the landfills through the
remainder of the study area. This violation occurred even when the
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Farmington discharge was stopped, indicating that no level of treatment at Farmington would
cause the Cocheco River to meet standards below the landfills. The source of these pollutants
will be investigated under the Nonpoint Source Program and the Solid Waste Program.”

The DES report went on to estimate the magnitude of the discharge from the landfills.
According to water balance cal culations contained within the waste load allocation study,
approximately 27% of the flow within the Cocheco River, measured near 22U-Cch (the Pike
Industries bridge), enters as groundwater discharge. Based on BOD measurements made at this
point, the groundwater discharging to the river contributes approximately 32 mg/L of BOD (25
mg/L of carbonaceous oxygen demand and 7 mg/L of nitrogenous oxygen demand). According
to the 1992 DES report: “The water quality downstream of the two landfills was poor and had
marked effects on downstream water quality”.

Discussion

The DES isin the process of conducting a Total Maximum Daily Load (TMDL) analysisfor the
Farmington wastewater treatment plant. The DES has completed most of their data collection
and it is expected that the Wastewater Engineering Bureau will prepare arevised discharge
permit, based on the TMDL data analysis, before the existing discharge permit expiresin
December 2005. The Town of Farmington will then have the design criteria necessary to plan
and construct upgrades to the wastewater treatment plant.

The infiltration of BOD-laden groundwater into the Cocheco River, downgradient of the
Cardina and Farmington landfills, is being addressed by several bureaus within the DES. These
activities are discussed in Section 5.3 of this report.

Detection and correction of illicit sewer/stormwater cross connections and illicit discharges will
also help to correct some of the negative impacts on dissolved oxygen especially in the older
downtown sections where infrastructure is aging. The Phase |1 Stormwater regulations have also
been designed to address the sources of BOD that result from stormwater runoff.

4.5 b Bacteria Contamination

NH State Law (RSA 485-A:8) establishes the following bacterial standards for Class B waters:
e Escherichiacoli (E. coli) geometric mean based on at least 3 samples obtained over a 60-
day period of less than 126 Escherichia coli per 100 milliliters, or;
e lessthan 406 Escherichiacoli per 100 millilitersin any one sample.

Sources and Influences

Escherichiacali, or E. coli, isone type of fecal coliform bacteria. It isacommon bacteriathat is
specific to the intestines of warm-blooded animals and is used as an indicator of the possible
presence of other more harmful disease-causing or pathogenic bacteria. E. coli datain the DES
database for the Cocheco River was analyzed primarily by the DES laboratories or by the state-
certified laboratory at the City of Rochester wastewater treatment plant.
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The presence or absence of E. coli in water samples from the Cocheco River and itstributariesis
used as an indicator of sewage discharges to these water bodies. State law prohibits such
discharges. When found, these illicit discharges can usually be traced to two sources: 1)
improperly built or failed on-site wastewater disposal (or septic) systems; or 2) cross-connection
of sanitary and storm sewersin municipal service areas. The two of the three municipal sewer
service areas, within the Cocheco River watershed (Rochester and Dover) have separate storm
water and sanitary wastewater collection systems. Historically, each municipality had a
combined storm water and sewage collection system that piped al wastewater to the wastewater
treatment plants. This approach presented a problem during periods of heavy rainfall because
the plants couldn’t process the wastewater fast enough.

This stormflow load resulted in what is known as combined sewerage overflows, where
untreated sewage was periodically discharged to the river. In the 1970s Dover’ s combined
wastewater collection systems were reconstructed into separate sanitary and storm water
collection systems. In some instances the sanitary sewers for homes and businesses were not
disconnected from the storm water collection systems and the discharge of untreated wastewater
continued. Evidence of theseillicit discharges was discovered through the monitoring of the
DES and watershed groups such as the CRWC. Over the past decade, Dover and Rochester have
been actively seeking sewerage system cross connections and other illicit discharges needing
correction. Thisis arequirement of the USEPA Phase Il Stormwater Management Program (see
Section 6.1 below). The E. coli monitoring data suggests that additional work needs to be
completed.

Cocheco River E.coli Data

The DES database for the Cocheco River includes 304 analyses for E. coli (Table 8). The mean
and median E. coli analytical results were 204 and 100 counts per 100 ml, respectively. The
maximum value was recorded as >2000 counts per 100 ml. at monitoring stations 22J-Cch (Little
Falls Bridge, Rochester), 23- Cch (Downstream of Confluence with Pokamoonshine Brook, and
26-Cch (Central Street Bridge, Farmington). These extremely high values essentially represent
the presence of E. coli bacteriatoo plentiful to count. The minimum value listed in the database
was 0 counts per 100 ml. This value represents samples in which no E. coli bacteriawere
present, essentially a non-detect value. The number of analyses that exceeded the 406 per 100
ml. Class B single sample standard was 42, or approximately 14% of the samples analyzed.

A total of 133 values (roughly 44%) of the analytical results were greater than the state’ s Class B
water quality standard of 126 Escherichia coli per 100 ml. This standard is to be applied to the
geometric mean of at least three samples collected over a 60-day period. The database was
analyzed statistically to determine the geometric mean of samples collected and analyzed over
each monitoring season. Non-detected values were entered as 2.5 counts per 100 ml., or one-half
the lowest detection limit in the database. During some monitoring seasons, less than three
samples were collected. No geometric mean value was calculated for such instances. There was
sufficient data to compute seasonal geometric means at 21 sampling locations. Table 8 (below)
lists the 21 sampling points for which sufficient data are available to statistically analyze the E.
coli monitoring data.
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Table8
Escherichia coli Monitoring Summary

Monitoring Number of Samples Number of Sample Number of Number of

Location - Listed (1999-2003) Values Exceeding  Monitoring Seasons Seasonal Geometric

from Upstream to 406 counts/100 ml w/ >3 Samples per M eans Exceeding
Downstream Season 126 counts/100 ml

Farmington
27-Cch 3 0 1 0
Ela 12 0 1 0
26A-Cch 4 0 1 0
26-Cch 36 8 (22%) 4 3 (75%)
25-Cch 5 1 1 1
23D-Cch 3 2 1 1
Pokamoonshine 7 1 2 1
23-Cch 29 6 (21%) 4 2 (50%)
22U-Cch 18 3 3 1
22J-Cch 3 2 1 1
Rochester
22-Cch 24 2 3 2
21-Cch 22 1 2 0
20-Cch S 2 1 1
19-Cch 24 8 (33%) 3 2 (66%)
Dover
12-Cch 17 1 2 0
11-Cch 22 1 3 0
10A-Cch 18 0 3 0
09-Cch 3 1 1 0
07'-Cch 5 0 1 0
07-Cch 24 1 4 1
06-Cch 10 2 1 0
Total No of 294 42 43 9
Samples

Based on the above tabulation, at least three potential problem areas along the Cocheco River’'s
main stem were noted (denoted with bold font). For each of these problem areas there appeared
to be sufficient E. coli monitoring data to characterize the water quality asimpaired. The values
in parentheses represent the percentage of monitoring results that exceeded the regul atory
thresholds of 406 counts/100 ml and 126 counts/100ml for single samples and geometric means,
respectively. The E. coli problem areas noted were:

e 26-Cch—the Central Street Bridge (Route 75) in Farmington;

e 23-Cch —theformerly Watson Corners Road Bridge (now Cocheco Road) in Farmington;
and

e 19-Cch-—the Route 125 Bridge in Rochester.
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Discussion

The 26-Cch monitoring location is in the Cocheco River, just downstream of the confluence with
the ElaRiver. The next upriver monitoring point is 27-Cch located at the Spring Street Bridge
over the Cocheco (Figure 11). There has been limited E. coli monitoring at the Spring Street
Bridge, three samples in May-June 2000. These samples have a geometric mean of 30 counts/
100 ml. suggesting that a significant source of bacterial contamination is not located upstream of
27-Cch. Twelve samples taken from four locations on the Ela River during May-June 2000 also
showed low levels of E. coli (an average geometric mean of 69.6 counts/100 ml). The E. coli
contamination monitored at 26-Cch appears to originate along Spring Street. Thisis an area of
Farmington where there are known or suspected septic system failures. A new pumping station
would be needed to provide sewer service to this section of town. The Town has unsuccessfully
attempted to secure funds for this project.

The 23-Cch monitoring location is in the Cocheco River downstream of the Farmington
wastewater treatment plant and also downstream of the confluence with Pokamoonshine Brook
(Figure 11). The E. coli database includes 7 samples from Pokamoonshine Brook collected in
2000 and 2003. Two of the samples collected in 2000 exceeded 126 counts/100 ml. There are
two upstream monitoring points between Pokamoonshine Brook and the wastewater treatment
plant (23D-Cch and 23M-Cch; see Figure 10). There are only three analyses for E. coli,
completed at location 23D-Cch in 2000, in the database. Two of these three samples exceeded
406 counts/100 ml. There is also an un-sampled, unnamed tributary that enters the Cocheco from
the east, near the confluence with Pokamoonshine Brook. The source of the persistent E. coli
contamination, monitored at 23-Cch, appears to be from Farmington wastewater treatment plant
area. Pokamoonshine Brook and the unnamed tributary could also play arole. A campground
near the Farmington/Rochester boundary may also reprepresent a source of E. coli. Further
testing is suggested to narrow the possibilities in delineating this problem area.

The 19-Cch monitoring location is in the Cocheco River, approximately 1,500 feet upstream of
the confluence with the Axe Handle Brook (Figure 12). The next routinely monitoring point
upstream is 21-Cch located at the North Main Street Bridge in downtown Rochester. There has
been a good amount of E. coli monitoring at the North Main Street Bridge, twenty-two samples
over the five-year 1999-2003 period. These samples have a geometric mean of 60.9 counts/ 100
ml. suggesting that a significant source of bacterial contamination is not located upstream of 21-
Cch. Five E. coli samples were taken by DES staff from 20-Cch, located near the Rochester
Fairgrounds between 21-Cch and 19-Cch, during July-September 2001. This sampling showed
elevated levels of E. coli (a geometric mean of 276 counts/ 100 ml). CRWC sampling has
revealed some E. coli contamination in Hurd Brook, atributary that enters the Cocheco near the
National Guard facility on Brock Street. Some of the E. coli contamination monitored at
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19-Cch may be associated with non-point source livestock waste and horse manure disposed at
the Rochester Fairgrounds. The City of Rochester is currently looking for illicit discharges and
is mapping stormwater outfalls throughout the City.

4.5 c pH Changes

The pH within a stream or river is a measure of the water’s acidity or akalinity. Aquatic plants
and animals (vertebrates& invertebrates) have individual ranges of the acidity or alkalinity that
they can tolerate or survive. RSA 485-A:8 sets a standard for arange of pH to be maintained
between 6.5 and 8.0, except when water is outside this range due to natural causes.

Sources and Influences

As discussed above, many factors can affect the pH of streams or rivers. The interaction of
water with organic materials can release naturally occurring organic acids. Air pollution can
cause acid precipitation or acid rain that impacts stream and river pH. Variations in bedrock and
soil mineral assemblages can also influence stream pH.

During July 30-31, 2003, the DES completed continuous pH measurements at the same
monitoring locations as the dissolved oxygen analyses noted in Section 4.5a, above (16-Cch, 15-
Cch, 12-Cch, and 02-1sg). The results of these analyses are presented in Figure 13. Thereisa
striking similarity between the diurnal variations of dissolved oxygen and pH (Figures 6 and 13,
respectively). The measured pH levels showed daily minimum values usually in the early
morning hours. Daily maximum pH values peak in |late afternoon - early evening. The daily
variation in pH was measured to be as much as 0.4 pH units. The river water was most acidic in
the early morning and least acidic in the early evening.

The similarity between the diurnal variations of both dissolved oxygen and pH suggests that
thereisacausal relationship between the two parameters. To test this hypothesis dissolved
oxygen and pH data from the Cocheco River monitoring, from 1999 through 2003 were
compared for the 28 monitoring locations in the DES database. There was sufficient data to plot
21 five-year average values in this analysis. This analysisincluded data from 494 pH
measurements and 576 dissolved oxygen measurements. Figure 14 depicts a plot of the average
dissolved oxygen value (in mg/L), verses the average pH value. Although there is some scatter
in the plot, there is a positive correlation between dissolved oxygen and pH. Also plotted on this
graph is a best-fit, linear regression line showing the proportional relationship between the two
parameters.

What are the Figures 7, 13 and 14 telling us about pH and dissolved oxygen in the Cocheco
River? It is clear that when dissolved oxygen is higher, the acidity islower. Conversely, when
dissolved oxygen is lower, acidity is higher. If we think in terms of what other dissolved gasis
present in the water that can influence pH, and is also present in variable concentrations
throughout the day, the answer is carbon dioxide. We have aready discussed the influence of
photosynthesis and respiration on dissolved oxygen
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(Section 4.5 a, above). The interaction between photosynthesis and respiration also influences
the carbon dioxide concentration in the water as well, thus effecting pH also.

Cocheco River pH Data

Figure 15 depicts the distribution of the average pH measurements at each monitoring location
plotted vs. the distance from the tidal estuary. The graph also shows the acceptable Class B pH
range (6.5t0 8.0). Datafor thisplot arelisted in Table 8. There seems to be a systematic
increase in pH aong the river. The pH values measured from 26-Cch in Farmington to 22-Cch at
Little Falls Bridge in Rochester fell below the 6.5 pH lower-end of the Class B pH range.
Downstream of North Main Street Bridge in Rochester, the pH values were variable, but
remained within the Class B range of 6.5 to 8.0.

Discussion

Thereisastriking similarity between the plot of pH (Figure 15) and the plot of dissolved oxygen
(Figures 9 & 10) aong the length of the Cocheco River. All three plots show problematic low
water quality in the vicinity of the Farmington wastewater treatment plant and landfills. Thisis
further evidence of the relationship between dissolved oxygen and pH. This suggests that those
pH measurements that fall outside the Class B range (between 26-Cch through 22-Cch) do not
represent enhanced acidity associated with natural causes alone. The same biochemical
processes that cause the lowering of dissolved oxygen below 75% saturation (Figure 9), also
appear to be a possible cause for the pH to fall below the 6.5 pH lower Class B standard (Figure
15). This suggests that correcting the problems that are manifested in impaired dissolved oxygen
levels should also improve what appears to be a problem with pH levelsin the upper Cocheco
River.

45d Toxic Metdls

Certain naturally occurring metals can become toxic to agquatic plants and animalsif they are
present in elevated concentrations. Other non-toxic metals such as iron and manganese have also
been tested in Cocheco waters but are not covered in this narrative. The NHDES surface water
quality standards (Env-Ws 1703.21) set maximum concentrations at which certain metals can be
present in river water without having an adverse effect on aquatic organisms.

Sources and Influences

The sources of dissolved metals that can become toxic are numerous. Like pH, the metals that
are dissolved in surface waters can be derived from the interaction of water and the geologic
materials it passes through. Some soils and bedrock units have natural enrichments of certain
minerals that can leach metals into the environment. Arsenic is agood example of anaturally
occurring toxic metal that is associated with enrichment in certain bedrock geologic unitsin the
New Hampshire seacoast area (Ayotte et al., 1999). Toxic metals can become enriched in surface
waters due to changes in the pH of precipitation infiltrating to groundwater that ultimately
dischargesto rivers.

Cocheco River Toxic Metals Data
The NHDES database includes analyses for as many as nine potentially toxic metals in water
sampl es collected between 1990 and 2000. These analyses were completed for a variety of
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monitoring programs including the NHDES s Ambient River Monitoring Program (ARMP) and
Volunteer River Assessment Program (VRAP). The maximum number of potentially toxic metal
analyses in the database was 87. The minimum number of analyses was 22. Nine potentially
toxic metals are included in the NHDES database. These metals are:

Aluminum
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc

OO0O0O0O0OO0OO0OO0O

Some analytical parameters (arsenic, selenium, and nickel) were only tested in 1990 and 1991.
These metals were found to occur at only low concentrations and were apparently dropped from
further analyses.

Table 9 below summarizes the regulatory-significant statistics of the toxic metal datafor the
Cocheco River samplesincluded in the NHDES database. Included in this table isthe NHDES
concentration threshold (standard) for the protection of freshwater aquatic life from chronic
effects of exposure to the metal. This standard is the lowest concentration value, listed in Env-
Ws 1703.21 that is applicable to freshwater portions of the Cocheco River.

Table9
Potentially Toxic Metal Data from Cocheco River Water Quality Monitoring

Parameter AquaticLife Number Number of  Number of Per cent of

Protection of Detects Analytical Analyses
Chronic Samples ;ggcgf\”;faja;'tfgj Results Exceeding
Criteria Analyzed  Detection Limit) above Criteria
(Env-Ws 1703.21) Criteria
Aluminum  0.087 mg/L 87 78 50 57%
Arsenic 0.150 mg/L 23 5 0 0%
Cadmium  0.080 mg/L 43 28 0 0%
Chromium  0.024 mg/L 43 20 0 0%
Copper 0.0027 mg/L 87 46 16 18%
L ead 0.00054 mg/L 87 65 82 94%
Nickel 0.0161 mg/L 23 4 0 0%
Selenium 0.005 mg/L 22 3 0 0%
Zinc 0.0365 mg/L 87 60 5 5%

Discussion
The NHDES rules that establish the maximum concentrations for potentially toxic metals exempt
those concentrations that are naturally occurring. In evaluating the data for the Cocheco River,
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listed above, three metals appear to show problematic concentrations; aluminum, copper, and
lead (denoted in bold).

Aluminum is the third most abundant element on the surface of the earth. Aluminum is a primary
component of many rock-forming minerals, including common feldspars and clay. It is not
uncommon to detect elevated concentrations of aluminum in surface water samples. Itis
believed that much of the elevated aluminum levels are associated with suspended sediment or
turbidity in the sample that was analyzed. The analytical techniques often used do not filter out
the minute clay particles. This suggests that the elevated aluminum may derive from a
combination of natural causes and analytical techniques.

Copper and lead are other potentially toxic metals that appear to occur at elevated
concentrations. Elevated lead and copper in drinking water is often attributable to corrosion of
household plumbing fixtures, especially in regions where slightly acidic sources of water are
used. Drinking water suppliers often have to adjust the water’ s pH, prior to distribution, to avoid
corrosion of pipesthat can lead to elevated copper and lead at the faucet. It is possible that a
portion of the elevated lead and copper measured in Cocheco River water is due to lead and
copper in the discharge from wastewater treatment plants. Wastewater treatment plant operators
will need to meet increasing stringent discharge standards in the coming years. Lead and copper
have been identified as potential contaminants of concern in treated wastewater (or effluent)
discharges. In the 2003 legidlative session, New Hampshire passed Senate Bill 70 that
authorized $1,000,000 to complete afeasibility study for combining treated wastewater effluent
and conveying it to aregional treatment and/or discharge facility. Details of this project are
available through the website: http://www.coastal clear.org.

4.5 e Nutrients

Excess nutrients (nitrogen compounds and phosphorus) in water bodies can cause excessive
growth of aquatic plants that can, in turn, lead to eutrophication of the water body. This process
was discussed briefly in Section 4.5a of this report, as related to depletion of dissolved oxygen.
The NHDES water quality standards for nutrients are listed in Env-Ws 1703.14. For Class B
water bodies the following standards apply:

e Class B waters shall contain no phosphorus or nitrogen in such concentrations that would
impair any existing or designated uses, unless naturally occurring.

e EXxisting discharges containing either phosphorus or nitrogen which encourage cultural
eutrophication shall be treated to remove phosphorus or nitrogen to ensure attainment and
maintenance of water quality standards.

e There shall be no new or increased discharge of phosphorus into lakes or ponds.

e There shall be no new or increased discharge(s) containing phosphorus or nitrogen to
tributaries of 1akes or ponds that would contribute to cultural eutrophication or growth of
weeds or algae in such lakes and ponds.

Sources and Influences
Sources of excessive nutrients in surface water bodies are well known. Principal among these
sources are point-source discharges from municipal wastewater treatment plants. Tertiary level
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treatment is required to effectively remove nutrients from the wastewater. Typical non-point
sources of nutrients include runoff from agricultural operations, excessive residential fertilizer
use and septic system discharges that impact groundwater.

Until recently, there was only limited data on what concentrations of nutrients that would cause
the adverse effects. In 1997 the United States Geologica Survey (USGS) initiated a multi-
component assessment of the New England Coastal (watershed) Basins (NECB) as part of the
National Water-Quality Assessment Program (NAWQA). Robinson and others (2003, USGS
Circular 1226) presents a summary report for initial phases of the NECB portion of the NAWGA
program.

Riskin and others (2003) completed a study intended to determine what level of nutrients would
cause unwanted growth of aquatic plants in representative NECB watersheds. Although this
study did not include the Cocheco River watershed, the thirteen watersheds included in the study
were considered to representative of moderately devel oped watersheds with primarily forested
riparian zones. The study analyzed water samples for chlorophyll A concentrationsin
periphyton samples along with total nitrogen (nitrate + nitrite + ammonia + organic & inorganic
nitrogen) and total phosphorus. The study quantified the relationships between excessive algal
growth (measured as chlorophyll A) and nutrients (total nitrogen and phosphorus). The study
reveaed there was a degradation of water quality (excessive algal growth) when total nitrogen
exceeded concentrations in the range of 0.64 to 0.73 mg/L and when total phosphorus exceeded
concentrations in the range of 0.030 to 0.036 mg/L.

Excess Nutrients in the Cocheco River
The NHDES database includes analyses for a variety of the forms nutrients including:

Ammonia Nitrogen

Total Kjeldahl Nitrogen

Nitrate Nitrogen

Nitrate & Nitrite Nitrogen

Nitrite Nitrogen

Organic Nitrogen

Total Phosphorus

Orthophosphate

Organic Phosphorus

The analytical results that can be used to evaluate the nutrient levels in the Cocheco River,
relative to the thresholds determined by Riskin and others (2003) are apparently Total Kjeldahl
Nitrogen (TKN) and Total Phosphorus. Table 10 summarizes the statistical qualities of these
analytical results.
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Table 10
Statistical Values of Selected Nutrientsin the Cocheco River

Number of Percent of
Parameter Number of Average Median Analyses Analyses
Samples  Concentration  Concentration Exceeding Exceeding
Threshold * Threshold *
Total
Kjeldahl 247 0.494 mg/L 0.440 mg/L 29 11%
Nitrogen
Totd 316 0107mgl  0.047 mglL 192 60%
Phosphorus ' '

* Threshold concentrations of 0.70 mg/L for total nitrogen and 0.033 mg/L for total phosphorus were
used as an indicator of excess nutrients.

Table 10 clearly showsthat total phosphorus is the nutrient that is likely to cause excessive
growth of aguatic plantsin the Cocheco River.

Discussion

It is suggested by the work of Riskin and others that aquatic ecosystems can tolerate greater
loading rates for nitrogen nutrients than they can assimilate excess phosphorus.

Runoff from agricultural operations and runoff of excess residential fertilizer usually represents
sources of nitrogen nutrients to aquatic ecosystems. Septic system discharges that impact
groundwater also tend to have higher concentrations of nitrogen nutrients, such as ammonia and
nitrate. It is apparently more important to identify sources of phosphorus runoff to address
excessive aquatic plant growth and the causes of eutrophication. A discharge limitation for
phosphorus from wastewater treatment plants appears to be where efforts for limiting nutrients
should be directed. It isobviously expensive to provide tertiary treatment to achieve significant
reductions in phosphorus loading. Sediment runoff from construction sites is often implicated as
a source of phosphorus to aguatic ecosystems. These sources are being addressed by the
USEPA'’ s Phase || stormwater program (see Section 5 of this report).

4.6 Cocheco River Habitat

The Cocheco River Watershed Coalition makes healthy fish habitat one of its primary goals as
stated below.

The Coalition wants healthy fish populations in the water shed as indications of ecological well-
being and for recreation and consumption.

The following section summarizes data on habitat analysis, anadromous fish populations, and
captured mammals.
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The in-stream and terrestrial habitat of the Cocheco River have not been extensively studied. For
the purposes of this report, several sources were reviewed in order to provide a general picture of
the current habitat conditions in the watershed. The sources of datainclude results of the
Wadeabl e Stream Project evaluation conducted by the USEPA in 2001 near the Little Falls
Bridge in Rochester, a compilation of fish species found at the Cocheco Fish Ladder in Dover,
and fall deer kill counts and trapped fur-bearing mammal counts reported to the New Hampshire
Fish and Game Department.

4.6 a Wadeable Stream Study Results, USEPA

In 2001, the USEPA chose sites on wadeable streams in New England in order to determine
overall water quality and habitat quality of New England streams and rivers. Included in each
evaluation was water quality testing, in-stream and riparian habitat assessments, fish community
assessments, macro-invertebrate sampling, physical chemistry measurements, and photo
documentation. One of the randomly selected sites for evaluation was the Cocheco River. The
sampling took place near Little Falls Bridge in Rochester in September 2001. The location of
the sampling point is shown in Figure 16 (USEPA, 2004). Results of the New England
Wadeabl e Stream project, and more detail s on the Cocheco River sampling can be found at
http://www.epa.gov/boston/lab/reportsdocuments/wadeabl e/index.html.

A summary of the results of in-stream and riparian habitat assessment is shown in Table 11.
Thislocation was evaluated using low gradient stream habitat criteria. Out of a possible score of
200, the Cocheco River sampling point scored 128. Each factor listed in the table had a possible
total score of 20. Most characteristics evaluated received a score below 10. The low scores were
largely due to poor riparian vegetative cover or poor bank stability at the tested location. In
summary, lack of vegetative cover, bank erosion, and sedimentation were the magjor factorsin
ranking this sampling location as having a sub-optimal in-stream and riparian habitat.

During this same sampling event, a survey of the fish speciesin thislocation was made using
electro-shock sampling. A 546-foot stretch of river was evaluated to see what species were
present in the riffle, run and pool segments of the river. Northern pike, Notropis, Creek Chub,
Common White Sucker, Common Shiner, and American Eel were detected in thisreach. There
were generally fewer numbers and fewer species detected in the Cocheco River compared to the
other streams sampled.
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Figure 16
Wadeable Streams Sampling Point, between Little Falls Bridge and Spaulding Turnpike

Source: USEPA, 2001, Wadeable Streams Project
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Table11
Cocheco River —Habitat Assessment

Habitat Parameter —Low Gradient Stream *  Score**

Epifaunal Substrate/Available Cover 11
Pool Substrate Characterization 9
Pool Variability 13
Sediment Deposition 6
Channel Flow Status 16
Channel Alteration 17

Channel Sinuosity 7
Bank Stability — Left Bank 9
Bank Stability — Right Bank 8
V egetative Protection — L eft Bank 9
9
6
8

V egetative Protection — Right Bank

Riparian Vegetative Zone Width — L eft Bank

Riparian Vegetative Zone Width — Right Bank

Total Score (out of a possible 200 points) 128

** Score per parameter out of atotal score of 20

Invertebrates were also sampled at thislocation. Of the six wadeable streams sampled in NH as
part of this study, the Cocheco ranked second overall indicating a good number and diversity of
invertebrates at this location.

4.6b Anadromous Fish Counts — Cocheco River Ladder Records of anadromous fish returns
have been kept at the Cocheco River Fish ladder since 1976. Anadromous means, “running
upward” and refersto fish that are hatched in freshwater streams, swim to the ocean to mature,
and return to the same stream to spawn. Evaluation of the overall numbers indicates that the
Cocheco River has a diverse and healthy population of returning anadromous fish (Trowbridge,
2003). Table 12 shows the fish species that have been identified at the Cocheco River fish
ladder. The returning population of river herring, which includes alewives and blue-black
herring, is shown in Figure 17. The highest number counted since 1990 was in 1995 when
nearly 80,000 individual fish were counted at the ladder. Biologist Mike Dionne from New
Hampshire Fish and Game Department (NHFG) feels that the fish diversity and population
represented at the Cocheco fish ladder is superior to that found at the other fish ladders in coastal
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Table 12
Fish Species Found at Cocheco L adder,
NH Fish and Game

Common Name Species Name
Alewife Alosa pseudoharengus
Blueback Herring Alosa aestivalis
American Shad Alosa sapidissima
Sea Lamprey Petromyzon marinus
American Eel Anguilla rostrata
Atlantic Salmon Salmo salar

Brown Trout Salmo trutta

Rainbow Trout Oncorhynchus mykiss
Eastern Brook Trout Salvelinus fontinalis
Fallfish Semoitilus corporalis
White Sucker Catostomus commersoni

Smallmouth Bass Micropterus dolomieui
Largemouth Bass Micropterus salmoides
Striped Bass Morone saxatilis

New Hampshire. Little study has been done by NHFG on freshwater spawning habitat,
according to Mr. Dionne. He believes that low water levels may be the largest threat to
spawning habitat as fish need a certain depth of water in order to spawn successfully (Dionne,
personal communication, 2004). Dissolved oxygen and temperature, which can be related to
water depth, are also major factors in habitat quality for fish populations.

4.6¢ Fish and Game Mammal Population Data

New Hampshire Fish and Game was also consulted regarding mammal species and relative
health of populationsin the watershed. Eric Orff, NHFG, provided data on fur bearing mammal
catches reported to NHFG by licensed trappers and deer kill reported by licensed hunters. Table
13 summarizes captured deer, beaver, muskrat, fisher cat, mink and otter in Dover, Rochester,
Barrington, Farmington and New Durham from 1997 to 2003. In general, Barrington and
Rochester appear to have the largest populations of these species based on trapping and hunting
records.
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Discussion In summary, relatively little investigation of in-stream or terrestrial habitat has been
conducted on the non-tidal portion of the Cocheco River. The datathat are available point to
impaired habitat in some reaches, however, mammal populations and anadromous fish

popul ations appear to remain robust. Recent mapping by the NHFG to define overall habitat
quality based on natural resource characteristics will provide greater information about terrestrial
habitat, but more detailed in-stream and riparian buffer analysisis clearly needed to understand
impacts on aquatic species and species that are dependent on high quality riparian corridors.

Table13
Captured Mammal Populationsin Cocheco River Area -
1997 to 2003
Animal New Durham | Farmington | Barrington Rochester Dover
Deer 50to 67 53t085 | 103t0128 | 88t0118 | 44t066
Beaver 11to 19 3to0 37 21042 51t0138 | 17to54
Muskrat 4t012 3to 12 12 to 28 9to 29 41063
Fisher 3to7 1to7 21010 4t023 Oto 15
Mink 2t08 Oto8 Oto5 0to 23 1t02
Otter 1to?2 1to3 3to6 2t09 2t07

5.0POTENTIAL POLLUTION SOURCES

5.1 Point Sour ce Pollution

Point sources of pollution are generally regarded as direct discharges to awater body through a

pipeor outfall. The 1972 amendments to the Federal Water Pollution Control Act (FWPCA,
also referred to as the Clean Water Act or CWA) prohibit the discharge of any pollutant to
waters of the United Stares from a point source unless the discharge is authorized by a National
Pollutant Discharge Elimination System (NPDES) permit. Efforts to improve water quality under
the NPDES program traditionally have focused on reducing pollutants in discharges of industrial
process wastewater and from municipal sewage treatment plants (USEPA, 1996). Some states
have applied to the USEPA for the authority to manage and enforce NPDES regulations. New
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Hampshire is one of eleven states that chose not to administer such a program. The USEPA
Region 1 holds regulatory authority over point source discharges from industrial and municipal
wastewater treatment systems.

Table 14 lists the registered NPDES point source discharges to the Cocheco River. Some of the
known pollution discharges to the Cocheco River do not come from outfalls subject to permit
requirements of the NPDES program. These discharges are known as non-point source
pollutants. In some cases non-point source pollution can come from pipes or outfalls, such as
storm water runoff or discharges. These pollution sources will be discussed in Section 6, below.
In other times, non-point pollution discharges may enter the river through broad areas of
groundwater discharge. We have briefly discussed, in previous sections, how the discharge of
contaminated groundwater from landfills and septage lagoons is degrading the water quality in
the Cocheco River. In this section, we provide some more detail regarding areas along the river
that may impact the water quality of the river. Some of the potential sources discussed below
meet water quality standards at the point of discharge, however, can still have water quality
impacts to the river due to the content and volume of discharge.

Table 14 — NPDES Dischar gesin the Cocheco River Water shed

Facility Permit Number L ocation Receiving Stream
Dover Water Treatment
Plant NHG640003 Dover Berry Brook
Farmington WWTF NH0100854 Farmington Cocheco River
Rochester WWTF NH0100668 Gonic Cocheco River

5.2 Town of Farmington Wastewater Treatment Plant

The following overview of the Farmington wastewater treatment plant is based on brief
conversations with Dale Sprague, Director of Water and Waste Management for the Town. It
also includes data that Dale provided to staff of the Strafford Regional Planning Commission, in
the summer of 2003, during collection of background information related to the 2003 Senate Bill
70 “Regional Outfall” project.

The Farmington wastewater treatment plant was built in 1975-1976. It has a capacity of 350,000
gallons per day, and an “overflow” capacity of 225,000 gallons. The plant is considered to have
secondary treatment and has separated storm water and sanitary wastewater collection systems.
(Like many communities, some cross-connections may exist.) In the springtime, flow to the plant
can reach 500,000 gallons per day and Dale reported that the plant could manage this discharge
volume for a few weeks. The plant has had some upgrades to its clarifiers, but the Town is
looking to upgrade the entire plant. In the late 1980 s the Town replaced sewer lines on Main
Street to reduce infiltration and inflow. The plant serves 2,500 to 3,000 people with 850 service
connections.

The plant is not at service capacity. The DESis collecting datafor a Total Maximum Daily

Loading (TMDL) study that will set effluent limits. The plant’s existing discharge permit will
expirein 2005. It is anticipated that the TMDL study will be completed and the renewed permit
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will have the revised discharge standards. The DES islooking at dissolved oxygen as the
limiting factor. Dale reported that discharge standards would be likely be stringent because there
islow dilution rate in the Cocheco River at the outfall location (3.4:1 to 5.1:1). Once the DES
sets the effluent limits, the Town will need to upgrade the plant to meet the limits and also
prepare for increasing development in the sewer service area.

5.3 Town of Farmington and Cardinal Landfills

The following is a summary is based, in part, on discussions with DES personnel completed on
June 15, 2004 regarding the Town of Farmington and Cardinal Landfills. There are known
groundwater contamination problems associated with both the Farmington town landfill and the
adjacent Cardinal landfill. The landfills are so close that it has been difficult for the DESto
clearly delineate the contamination as being from one or the other. The Cardinal landfill isa
CERCLIS (Comprehensive Environmental Response, Compensation, and Liability Act or
Superfund) site and an EPA-approved remediation program is underway (Tetra Tech NUS, Inc.,
2003). Both the landfills are potential sources of groundwater pollutants to the nearby main stem
of the Cocheco River. Asdiscussed in Section 4.5 a, significant depletion of dissolved oxygen
occurs downstream of the landfills.

The Cardinal landfill is generally regarded as presenting the largest problem to the environment.
The landfill was used to dispose of industrial wastes that included chlorinated solvents. The
solvents are toxic and therefore are subject to regulation at very low concentrations. The DES
Hazardous Waste Remediation Bureau is managing the clean up of the Cardina Landfill. There
isan on-going pilot program to address groundwater contamination.

The Farmington town landfill is located adjacent to the Cardinal landfill. The DES Solid Waste
Engineering Bureau is working with the Town of Farmington to close the unlined town landfill.
The Town is exploring several options including construction of anew lined landfill and the
capping and/or reclaiming of the existing landfill. The town landfill is currently accepting
municipal waste, and accepting septage for disposal in on-site lagoons. Some of the ongoing
waste disposal practices at the landfill raise concerns about their potential impact on the Cocheco
River water quality. The town still alows septage haulers to dump wastes into open, unlined
lagoons at the landfill. During a site visit in September 2003, some overflows from the septage
lagoons were observed. Air-dried sewage sludge from the Farmington wastewater treatment
plant is also disposed near the septage lagoons. In July 2000, the DES issued a Groundwater
Management Permit (#198401085) covering the area between the landfills and the Cocheco
River. Groundwater monitoring, conducted as required by the permit, has revealed elevated
nitrate and BOD downgradient of the septage lagoons. Concentrations of these contaminants
have been observed to increase during dryer seasons and decrease during wetter seasons. The
Groundwater Management Permit will need to be renewed and/or updated in 2005.

Approximately 2.5 miles downstream of the landfills, the City of Rochester is conducting
hydrogeological testing required to develop new groundwater supply wellsin proximity to the
Cocheco River. Thislocation is near where the effects of the dissolved oxygen sag associated
with the landfills starts to wane. Discussions with the DES have pointed out the need for active
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dialog regarding coordinating the potential permitting of both a new water supply sourcein
Rochester and expansion of amunicipal landfill in Farmington.

5.4 Rochester Wastewater Treatment Plant

The City of Rochester wastewater treatment facility completed a $16.1 million upgrade in
August 2000. The facility has a treatment capacity of five million gallons of wastewater per day.
Average daily load is 2.6 million gallons per day (GPD), representing approximately 2.1 million
GPD from Rochester’ s water supply users, 400,000 GPD from Lindall Manufacturing’ s on-site
wells, and some collection system infiltration and inflow. The wastewater treatment includes
tertiary treatment to meet advanced limits for the removal of Biological Oxygen Demand (BOD),
Total Suspended Solids (TSS), and ammonia. Treated effluent is also disinfected with ultraviolet
light and aeration. The plant meets or exceeds current wastewater treatment standards.

5.5 Dover Municipal Landfill

An overview of the groundwater contamination and remediation issues associated with the Dover
Municipa Landfill was presented in Section 3.3, and is also expanded on in Appendix C to this
document. On September 30, 2004 the USEPA and the NHDES agreed to an amended proposed
clean-up plan for the landfill. A summary of this proposed plan is available at the following
EPA website: http://www.epa.gov/region01/superfund/sites/dover

Groundwater pollutants from the Dover landfill impact the Cocheco River primarily in two
seepage areas along the riverbank. These seepage areas mark the northern end of what is known
as the eastern contaminated groundwater plume. Contaminants of concern within the eastern
plume include arsenic and vinyl chloride. The EPA’s amended proposed plan to address this
contamination is as follows:

“The Eastern Plume remedy will remain as monitored natural attenuation, MM-2 (the
same remedy proposed in the 1991 Record of Decision). Monitored natural attenuation
has specific protocol by which EPA ensures that natural processes are reducing
contaminants to concentrations protective of human health and the environment.

Currently, ground water in the Eastern Plume is discharging to the Cocheco River,
however it does not pose a current risk to human health because all residents have been
supplied with municipal water. Risk to future users of groundwater is controlled
through restrictions that prohibit the use of groundwater for drinking water. These
restrictions will remain in place until the aquifer isrestored to drinking water status.
Groundwater discharge to the Cocheco River does cause sediment concentration levels
to exceed screening levels for an ecologic risk; therefore, further assessment and
monitoring will be performed to clearly characterize any risk and, if necessary,
sediment will be excavated. It is believed that once contamination emanating from the
landfill is cutoff, conditions will improve in the Eastern Plume and Cocheco River
sediment within a reasonable amount of time. An assessment of the remedy will be
conducted five years after the source control remedy has been implemented to verify
that monitored natural attenuation is functioning as expected.”
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The EPA plan estimates that the estimated time for design and construction of the remedy for the
entire landfill is 1.5 to 2.5 years with an estimated cost of $19.4 million dollars. Thetime
required for the remedy to clean up the eastern plume, and itsimpact on the Cocheco River, is
estimated to be less than 20 years from completion of the construction of the remedy.

5.6 lllicit Discharges and Sewer Cross-Connections

The cities of Dover and Rochester are actively investigating and correcting cross connections
between storm sewers and sanitary sewers and illicit sewer discharges to surface water and storm
water systems. Thisis being done as part of Phase |1 stormwater work, but due to the complexity
and age of these sewer lines, it isalong and involved process. The Town of Farmington will
also be investigating these discharges as the wastewater treatment plant is upgraded. Regular
review of these efforts may be helpful in determining sources for some of the high bacterial and
nutrient results along theriver. In areas where no sanitary sewer infrastructure exists, detection
and correction of these septic system failures and illicit discharges will be more difficult but will
be aided by close evaluation of sampling results.

6.0 MPACTSOF DEVELOPMENT

Section 2.4 describes the anticipated growth of population within the Cocheco River watershed
and the potential change of land use that may take place to accommodate this growth.
Communities within the Cocheco River watershed are trying to deal with the rapid pace of land
development. This development will ultimately have a significant effect on the water quality of
the Cocheco River and its tributaries. It was decided that this report should include an
introduction to natural resource based planning and current environmental protection programs
intended to lessen the impact of development. It is hoped that stakeholders in the Cocheco River
Watershed Coalition can use this information to accomplish goals set forth in its Statement of
Purpose:

“ The Coalition wants watershed communitiesto regard theriver as an asset, to foster
the environmental health of the river and to derive benefit fromtheriver.

Watershed communities that recognize the value of the river will protect the economic
value of the water resources, including groundwater, with resulting increase in quality
of life, property values, recreational opportunities, and resource management. Citizens
of the watershed communities will have an increased capacity to make informed
decisions regarding management of the river and other natural resources of the
watershed. Informally citizens will act to protect and enhance the environmental values
of theriver. They will celebrate the river as a cornerstone of their sense of place.”

6.1 Non-Point Sour ce Pollution
As discussed above, non-point source pollution can be regarded as any source of pollution that is

not generally subject to discharge limitations. During the 1980’ s there was a growing realization
that the non-regulated storm water runoff and discharges were a significant source of surface
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water impairment. According to the 1996 National Water Quality Inventory, 13 percent of
impaired rivers, 21 percent of impaired |akes acres and 45 percent of impaired estuaries are
affected by urban/suburban storm water runoff. In addition 6 percent of impaired rivers, 11
percent of impaired lake acres, and 11 percent of impaired estuaries are affected by construction
site discharges. (USEPA, 2000)

6.2 Impervious Surfaces — Storm Water M anagement

Hard surfaces where water cannot readily absorb into the soil are termed impervious surfaces. In
urban areas this includes roadways, parking lots, sidewalks, and buildings. Figure 18 depictsthe
changesin land cover, impervious surface estimated between 1990 and 2000 for communities
within the Strafford Regional Planning area. The communities of New Durham, Middleton,
Milton, Farmington, Rochester, Somersworth and Dover are within the CRWC study area.

Rainfall and snowmelt (collectively termed as stormwater) can penetrate into the ground in
pervious areas allowing for groundwater recharge and slow discharge to surface waters. In
addition, the quality of the water flowing through a groundwater system or wetland can be
improved as it passes through these subsurface areas and is filtered and contaminants are
modified in transport.

On impervious surfaces that same water flows over hard surfaces and finds its way to storm
drains or drainage ditches before flowing to a stream or other water body. The water washes
over the material that has collected on these surfaces — |eaks from automobiles, sand, silt, excess
lawn/road treatment chemicals, pet wastes and solid waste causing many of the pollution
problems discussed in the previous section. Storm runoff across impervious surfacesis not
slowed down by absorption or interception by vegetation so it flows rapidly to drains, often
exceeding the capacity for drains and ditches and causing flooding. Thiswater also does not
receive any water quality filtration asit passes through ditches and pipes and can often transport
sediment and contaminated materials that have collected in these storm drains. Water quality
impacts become apparent when the amount of impervious land cover increases above ten
percent.

Figure 18 shows that the communities of Dover, Rochester and Somersworth exceed the ten
percent threshold. Table 15 summarizes the change in impervious surface cover between 1990
and 2000 by subwatershed. The Lower Cocheco has the highest percentage of impervious
surfaces (12.9% in 2000) with the Middle Cocheco close behind at 10.6% in 2000. The Upper
Cocheco and Axe Handle still have the lowest percentage of impervious cover at 3.6 and 4.1
percent respectively.

Page 61



Table 15
Changesin Impervious Surface Cover, Cocheco River Water shed

1990 to 2000
Sub-W ater shed 1990 - % Impervious Cover 2000 - % Impervious Cover
Upper Cocheco 2.6 35
Axe Handle Brook 3.0 4.1
Middle Cocheco 8.0 10.6
Lower Isinglass 5.6 8.3
Lower Cocheco 9.3 12.0

Source — EOS, UNH, 2003

The Strafford Regiona Planning Commission recently developed two sections of its Regional
Master Plan that address limiting non-point pollution sources through land use and water quality
policies and implementation strategies. Copies of these draft sections of the Regional Master
Plan areincluded in Appendix F. These documents will form the basis of storm water
management model ordinances that the Strafford Regional Planning Commission developed in
2004. Municipalities within the Cocheco River watershed can adopt these model ordinances.
The DES recently published a reference manual for communities to use in implementing
programs designed to control non-point source pollution (see DES, 2004 listed references). This
guideis also available from the DES on-line.

6.3 USEPA Phase |l Storm Water M anagement Program

The Federal Water Quality Act of 1987 recognized that runoff from urban areas and industrial
sites pollute surface waters. It required the USEPA to address storm water discharges with
National Pollutant Discharge Elimination System (NPDES) permits using a two-phased
approach. The Phase | and Phase |1 regulations were published in 1990 and 1999, respectively.
In Phase |, EPA required medium and large municipal separate storm sewer system (M$4)
operators to obtain permit coverage. These M $4s, none of which are located in New Hampshire,
generally served areas with populations of 100,000 or more. Dischargers of "storm water
associated with industrial activity" were also required to apply for permits. Phase |1 regulates
"Small M$4" discharges in urbanized areas located in 45 municipalitiesin New Hampshire;
Storm Water Discharge Associated with Small Construction Activity; and the Municipally
Owned Industrial Activities that were exempted from regulation during Phase .

On May 1, 2003 the USEPA implemented the “ Small MS4” portion of storm water regulations
set fourth in the Phase 11 requirements. These regulations set multi-component requirements for
managing discharges from small municipal separate storm sewer systems (MS4) communities.
Small M$4s are certain municipalities with separate storm and sanitary sewer systems that have
populations under 100,000 people and that also meet criteriato be designated as urbanized areas.
Five communities within the Cocheco River watershed met the criteria and were designated M$4
communities; Dover, Milton, Rochester, Rollinsford and Somersworth.

The following is an overview of the requirements for MS4 communities, adapted from DES Fact
Sheet on “Federal Storm Water Permits (WD-WEB-8)”.
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The State’s M4 General Permit requires M$4 operators to develop a storm water management
program that controls pollutants from all of the M$4 discharge points to the "Maximum Extent
Practicable." The MS4 General Permit requires that the storm water program include the six
minimum control measures listed below as well as an annual report to EPA summarizing
progress toward achieving specific measurable goals:

Public education and outreach on storm water impacts.

Public involvement/participation during program devel opment.
[llicit discharge detection and elimination.

Construction site storm water runoff control.

Post-construction storm water management in new development and
redevel opment.

6. Pollution prevention/good housekeeping for municipal operations.

agbrwpNE

Another component of the EPA Phase Il program is the management of runoff from construction
sites. The EPA reissued New Hampshire' s Construction General Permit (CGP) on July 1, 2003.
The reissued CGP now covers both the Phase | large construction sites greater than five acres
and " Storm water associated with small construction activity," which includes construction sites
from one to five acres (or smaller than one acre if part of alarger "common plan of development
or sale" that totals one acre). The permit contains conditions to protect endangered species and
historic properties and requires the owner and operator of the construction site to, anong other
things:

1. Submit a Notice of Intent (NOI) application to USEPA

2. Develop and implement a storm water pollution prevention plan (SWPPP).

3. Post avisible public notice at the main entrance of the construction site (or if infeasible,
at alocal public building) containing confirmation of permit coverage and details on
where the SWPPP may be viewed.

4. Aspart of the SWPPP, develop a site map showing surface waters, disturbed areas, best
management practices (BMPs), etc.

5. Have"qualified personnel" inspect al erosion and sediment control BMPs, maintain
BMPs after storm events and keep records in the SWPPP of al inspections and
maintenance performed.

6. Control wastes, such as discarded building materials, concrete truck washout, and
sanitary wastes.

7. FileaNotice of Termination (NOT) form when the construction siteis
stabilized/revegetated.

The USEPA maintains an extensive library of fact sheetsintended to assist communities with
implementing the water quality protections of their Phase Il program. These materials may be
accessed through the USEPA Stormwater Best Management Practices Home Page:
http://cfpubl.epa.gov/npdes/stormwater/menuof bmps/menu.cfm.
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6.4 Dumping and Debris Along the Cocheco River

The Cocheco River Watershed Coalition has emphasized the need for individual stewardship of
the river corridor to maintain water quality and recreational opportunities on theriver. Part of
this effort included cleanups along the river in Dover, Rochester and Farmington. Nearly 200
people have participated in these cleanups along 10 miles of River. Inthistime 5,745 pounds of
trash and debris were removed from the river corridor between 1997 and 2003. During water
quality montiroing activities along the River and its tributaries, volunteers have consistently
identified the presence of trash and debris at most of the water quality sampling sites.

7.0 Summary and Conclusions

This report provides a snapshot of the water quality, habitat quality, and growth impacts from
1998 to 2003. Impacts from the rapidly growing human population in the watershed will
undoubtedly be felt in the next five-year period. The period from 1998 to 2003 represents atime
when impacts from point source discharges in several areas were being reduced, but more diffuse
impacts were being felt.

The major indicators used to evaluate water quality were dissolved oxygen, E. coli bacteria, pH,
toxic metals, and nutrients. Results of sampling were compared to Class B water quality
standards as described in previous sections. Dissolved oxygen levels (percent saturation) met
Class B standards at the majority of sampling points, but repeatedly fell below the standard at
two locations in Farmington and at the confluence of the Isinglass River in Rochester (high
dissolved oxygen indicates good water quality). The Farmington impacts are below the
municipal and Cardinal landfill and the Farmington Wastewater Treatment Plant. The depressed
level of dissolved oxygen from the incoming Isinglass River resultsin the lower than normal
reading at the Cocheco in thisarea. More investigation as to the cause of these lower levelsis
needed.

Valuesfor E. coli provides an overall picture of bacterial contamination of awater body. This
indicator exceeded Class B standards at the Central Street Bridge in Farmington, at the Watson
Road Bridge in Farmington and at the Route 125 Bridge in Rochester. Contamination from the
Spring Street area in Farmington may be the cause for the elevated levels at the Central Street
Bridge and the Farmington Wastewater Treatment Plant is the likely source for elevated readings
at the Watson Road Bridge. Contamination from Hurd Brook appears to be a source of bacterial
contamination at the Route 125 bridge sampling point.

Measured pH values were within a normal range for Class B waters downstream of Little Falls
Bridge, but above that, most of the average values fell below the 6.5 pH level. Discharge from
the Farmington WWTP and the seepage from the municipal and Cardinal Landfills are the likely
causes of this pH drop. There appears to be a direct relationship between depressed dissolved
oxygen and lower pH. Reducing the biological oxygen demand should allow both dissolved
oxygen and pH to return to healthier levels.

Three metals, aluminum, copper and lead, were found to be elevated above aquatic criteria. The
causes of these elevated metals concentration are not clear. However, aluminum isamajor
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component of rock forming minerals so elevated levels of this metal may be aresult of inclusion
of silt and small sediment grains in sampled water. The copper and lead may come from
wastewater treatment plant discharge. These metals are commonly used in plumbing and can be
dissolved as waters become acidic. Since WWTP' s are a collection point for household and
industrial water that has passes through pipes containing metals, thisis a plausible source for
elevated lead and copper levels. Further evaluation of these occurrences will be required.

Elevated levels of nutrients found in the Cocheco can be from fertilizers, runoff from animal
wastes and from stormwater and septic discharge. The presence of elevated nutrients in surface
water, especially phosphorus, can lead to algal blooms which can further impact water quality by
reducing oxygen levelsin surface waters. Phosphorus exceeds Class B standards somewhat at
the Pokamoonshine confluence in Farmington, but increases substantially between the Rochester
WWTP and the Watson Road Bridge in Dover. The impacts to the water quality along the main
stem of the Cocheco are from known and suspected point and diffuse sources. Discharge of
treated and untreated sewage appears to be having a major impact to water quality in some
reaches. Impacts from more diffuse sources such as landfills and septic systems are also still
evident.

Perhaps the most difficult influence to measure is that of stormwater. Untreated stormwater
brings sediment and contaminants to the river that is washed from pavement, lawns, fields and
roadways. The 5% overall increase in impervious surfaces between 1990 and 2000 demonstrates
the increasing impact that stormwater runoff will have to the quality of the Cocheco River.
While concerted efforts are being made to limit these point discharges and diffuse impactsin
some areas, sources still remain in other areas.

The in-stream and riparian habitat along the Cocheco has not been extensively studied, but a
recent EPA sampling program found degradation in the in-stream habitat primarily from erosion,
siltation and insufficient vegetation on stream banks. Counts of anadromous fish at the Cocheco
fish ladder are encouraging, but little is known about the quality of the upstream breeding habitat
for these fish. Mammal populations appear to be healthy at this time but impacts from habitat
fragmentation and destruction of wetland habitat may begin to erode the rebound these animals
have enjoyed in the past century.

Dumping and debris remain a problem along the Cocheco aswell. Annual cleanups and
outreach programs have emphasized the need for individual stewardship along the river corridor,
but dumping is still occurring, especially along tributaries and the main stem in the Rochester
and Farmington areas.

The focus of this investigation was on the main stem and major tributaries of the Cocheco from
Farmington to the bridge in downtown Dover where the tidal portion of the Cocheco begins.
The importance of the wetland complexes and small streams and tributaries in the upper reaches
of the Cocheco cannot be overlooked however. It is here that the habitat remains the richest and
where the important recharge to headwater streams occurs. Maintaining the water quality of
these systemsis essential to the overall health of the Cocheco River. These headwaters areas
should be afocus of further monitoring and eval uation for the Cocheco River Watershed
Coadlition.

Page 66



Bibliography

Ayotte, J.D., Neilsen, M.G., Robinson, K.W., and Moore, R.B., 1999. “Relation of Arsenic, Iron,
and Manganese in Groundwater to Aquifer Type, Bedrock Lithochemistry, and Land Usein the
New England Coastal Basins’. USGS Water-Resources I nvestigations Report 99-4162.

Dionne, Mike. New Hampshire Fish and Game Department. Cocheco Fish Ladder data and
personal communication. 2004.

Jones, Steven H., ed.. 2000. “A Technical Characterization of Estuarine and Coastal New
Hampshire’. Jackson Estuarine Laboratory. University of New Hampshire. Durham, NH.

Morin, Danielle, Stephen Jones and Natalie Landry, 2003. “Hodgson Brook Watershed
Monitoring Plan, Portsmouth, New Hampshire”. report to the New Hampshire Department of
Environmental Services and The Advocates for the North Mill Pond, October 2003

NHDES. 1990. “Cocheco River Wasteload Allocation Study, Rochester, NH”. by: Robert
Baczynski. report #: DES-WSPCD-90-8. January 1990

NHDES, 1992. “ Cocheco River Wasteload Allocation Study, Farmington, NH”. by: Robert
Baczynski. report #: DES-WSPCD-92-2. January 1990

NHDES, 1999, NH Code of Administrative Rules, Chapter 1700, Surface Water Quality
Regulations. December 10, 1999

NHDES, 2004. “Best Management Practices to Control Nonpoint Source Pollution, A guide for
Citizens and Town Officials, DES Watershed Assistance Section. Publication WD-03-42.
January 2004.

NHEP (New Hampshire Estuaries Project). “Management Plan”, 2000, written and complied by
the NHEP Project Team.

Dionne, Mike. New Hampshire Fish and Game Department. Cocheco Fish Ladder data and
personal communication. 2004.

OEP (NH Office of Energy and Planning). website:
http://nh.gov/oep/resourcelibrary/regions/home.htm

Orff, Eric, New Hampshire Fish and Game Department. Compilation of Deer Kill and Fur
Trapping records and personal communication.

Riskin, M.L., Deacon, J.R., Liebman, M.L., and Robinson, K.W.. 2003. “Nutrient and
Chlorophyll Relations in Selected Streams of the New England Coastal Basins in M assachusetts
and New Hampshire. June-September 2001. USGS Water-Resources Investigations Report 03-
4191.

Page 67



TetraTech NUS, Inc.. 2003. “Final Expanded Site Inspection Report for Cardinal Landfill,
Farmington, NH”; CERCLIS NO. NHD980913321. Site Inspection Response Action Contract
(RAC), Region 1, prepared by Tetra Tech NUS, Inc, Wilmington, MA, for USEPA Region 1.
March 2003

Trowbridge, Phil. 2003. Environmental Indicator Report, Species and Habitats, New Hampshire
Estuaries Project. April 2003.

USEPA. 1996. “Overview of the Storm Water Program”. United States Environmental
Protection Agency, Office of Water, Publication: EPA 833-R-96-008 (4203) June 1996

USEPA. 2000. “ Storm Water Phase |l Rule, An Overview”. United States Environmental
Protection Agency. Office of Water. Publication: EPA 833-F-00-001 (4203). January 2000

USEPA. 2001. “Our Built and Natural Environments, A Technical Review of the Interactions
between Land Use, Transportation, and Environmental Quality”. US Environmental Protection
Agency Document - EPA 231-R-01-002. January 2001

USEPA, 2003. “New England Wadeable Streams Project”. EPA New England Regional
Laboratory. http://www.epa.gov/boston/lab/reportsdocuments/wadeable/index.html.

USEPA. 2004. “ Superfund Program, June 2004, Amended Proposed Plan for the Dover
Municipa Landfill Superfund Site, Dover, NH”. available on USEPA website:
www.epa.gov/region01/superfund/sites/dover

USEPA Dover. NH Municipal Landfill Home Page:
http://www.epa.gov/reqion01/superfund/sites/dover

USEPA Stormwater Best Management Practices Home Page:
http://cfpubl.epa.gov/npdes/stormwater/menuofbmps/menu.cfm

UNH (University of New Hampshire) Weather Station Data. website:
http://www.unh.edu/stateclimatol ogi st/

USGS (United States Geological Survey). New Hampshire Regional Office website:
http://nh.water.usgs.gov

USGS. 2004. Robinson, K.W., S.M. Flanagan, J.D. Ayotte, K.W. Campo, A. Chalmers, J.F.
Cole, and T.F. Cuffney. “Water Quality in the New England Coastal Basins, Maine, New
Hampshire, Massachusetts, and Rhode Island, 1999-2001.” USGS Circular 1226

Page 68



Appendix A

Town of Farm ington — CochecoR ver W atershed
Tour R eport - Septem ber 25,2003



Notes from M eeting w ith C ocheco R ver
W atershed Coalition CRW C) Stakeholders

M eeting D ate: Septem ber 25,2003

Location: Fam ington, NH

A ttendees: D arma Tmslow
Thom as Fargo
EdM ullen
Joe G audette

Purpose: To gain an nsight nto issues affecting the w aterquality of the Cocheco R iverand

ittrbutaries in the vicinity of Farm ington, NH .

Ttnerary: A ttendees gathered atR oute 16 parking area near ntersection w ith Route 153. A

m ap of the w atershed w as review ed by the attendees and a plan fora tourw as
form ulated. The stopsw ere as ollow s:

1. Brdge overCocheco R werat Pike lhdustries facility

. Town of Fam ington Landfillw ith view of adjacentCaxdinal landfill

. W ndshield survey of various locations along Route 153 and w ithtn Famm ngton
village, ncluding K icking H orse and D ick D am e B ook

. Town of Farm Ington w astew ater treatm ent facility

. Fom erPike gravelpiton Route 16 now a com posting facility

. CrossingsofM ad R iverand R attlesnake B rooks atRoute 16

. Fam ington Town Forestarea

. ElaR ivernearSpring Street

w N

o J O Ul

Issues Identified Through Tour and Interview s:

Potentdal Sources Identified :

Cardinal Landfill - ldustrial and solid w aste

Fam ngton Landfill - M unicipal Solid W aste

Fam ngton Landfill - Septage Lagoons

Fam ngton Sew age Treatm ent PlantD ischarge

N on-point source nnoff and solid w aste dum ping In “urbanized” steam channelw ithin
heavily settled areas of Famm ington

Pike Idustries gravel pits — sedin ent, non-point source pollution

A reasw ith no public sew erhook-up 1 heavily settled areas — possible failed or insufficient
septic system discharge

Fam ington Country C lub - pesticide hetbicide fertlizeruse



Overview ofthe W atershed:

The purpose of this trp w as to view and betterunderstand the know n and possible in pacts on
w aterquality and w ater quantity along the C ocheco R iverand in m ediate trbutaries n

Famm Ington, NH . Em phasisw asplaced on the heavily settled areas in town and the

com m ercial/mdustrial districts close to Route 11.

A cocording o EAM ullen, m ostall of the Cocheco R iverw atershed upstream from Famm Ington is
notheavily mfluenced by m an-induced activites. A s the riverand its trbutaries enterthe m ore
heavily developed Fam ington village w aterquality in pactsbecom e m ore apparent. H istorical
and som e m ore recentdevelopm ents are located w ithin rparian bufferareas and In som e places
w ithin floodplain arras Spring Street) . The D ick D am e and K icking H or=e tributaries can be
considered utbanized stream sw ithin Fam ngton village.

H ydrogeologic observations suggest thatupstream of Farm Ington V illage several tributaries flow
across uplands underlain by =latively thin glacial tll deposits covering bedrock . These stieam s
appearto regoond rapidly to precipiation events. A s these trbutaries enter the village area, the
surficial geology changes to glacially derived sand and gravel deposits. Tkappears that significant
portons of soeam flow is exchanged betw een the groundw aterand surface w ater system s,
depending on recentprecipitation events and season. The tourtook place only a day aftera very
short duration, high precipitation eventoccurned. Joe and Ed described this area as nearly dry
during m ost fall sam pling periods, buton curobservation, substantial steam flow was sl
gpparent. Surface w aterm ay Ihfiltrate into the groundw ater regin e due to this high perm eability
stratified drift that underlies m uch of the low ervalley areas. Thishas tw o significant mfluences
on the w aterquality of surface w ater. First, the infiltration of sieam flow through the river
profile m ay decrease the am ountof surface w aterm oving through the drainage courses thereby
r=ducing the dilution potential along these reaches. Second, a largerproportion of the w ater

flow ing through this area of the w atershed passes through the groundw ater flow system . A sthis
groundw ater flow s through the extensive sand and gravel deposits that underlie Farm ington, it
can (@nd apparently does) pick up contam nants ordissolve othernaturally occurdng
consttuents.

O beervationsm ade at the Pike Idustries bridge suggest thata large portion of the groundw ater
com ponentof flow discharges to the Cocheco R iver n thisvicinity. W aterquality data
foersistent low dissolved oxygen valies) and prevalent ron staining of the bed m aterials
suggests that som e chem ical constituents dissolved 1n groundw aterare being oxidized upon
entering the Cocheco R ver in thisarea. This area m ay be influenced by discharge of

contam fnated groundw ater from  the C axdinal landfill, Faim ngton tow n Jandfill and its associated
septage lagoons.

Pomt Source C ontam nants

The Town of Farm Ington w astew ater treatm ent facility w as toured. A ttendees spoke briefly w ith
the plant supervisorD ale Sprague (?) aboutthe treatm entprocess and the plant’s capabilites



and lin iations. The process is apparently enhanced secondary treatm ent. STadge from the
treatm entplant is disposed at the Famm Ington Landfill.

Fam ington has ssparate sanitary and stom w ater collection system s. Com bined sew eroutflow s
are nota problem . Saniary sew er infilration and inflow (& I) volum es are notsignificant (less
than 20% ) and are m anageable. A ddressing the I& Iocom ponentofplant nfluentisnota
priority. Th the w Inter, facility operations are in pacted by slidge m anagem ent considerations.
The facilites have notbeen upgraded In over20 years. A coording to the operatorand also a
rEeview ofa 1992 DES wasteload allocation study™, the plantm eets cunent treatm ent

requirem ents. H ow ever, at the m axim um design flow , som e discharge violations are likely.
There is som e concem about the plant’s capabilites to handle creased w astew ater loads due to
developm ent. The supervisor felt that thisplan w as atornear capacity w ith the existing load.
The plantisworking w ith the DES on a ToalM axinum D aily Load (TM D L) study to assess
treatm ent capabilities nto the future. The tow n isnotprepared to extend sew er lines to
unserviced areas.

N o otherpem itted directdischarges to the Cocheoo R veror its tributaries w ere view ed or
discussed.

N on-Point Source Pollutbion Sources

N um erous non-point source pollution source typesw ere view ed and discussed.

Septic system s:

Som e concem w as expressed for apparent failing ssptic system s In several locations. The Spring
Streetarea represents one section of Famm ington w here septic overflow s to E Ja B ook are known
andor sugpected. The age of septic system s, proxin ity to the seam , and shallow w atertable all
suggest that this area m ay be a source forobserved (?) bacterial contam ination n Ela B rook .
Therem ay be som e hom es unconfirm ed) w here sew age and gray w aterare discharged directly
to the brook . O therareas of tow n also appearto have sim ilarconditions. A snoted above, the
tow n isnotyetprepared t© extend sew erservice t© Spring Streetarea.

A ttendees expressed concem aboutpram ature residential and com m excial developm ent n
outlying portions of the tow n w here there could e w aterquality in pacts resulting from w idely
distrbuted on-site w astew aterdigposal system s.M uch of the area being proposed (zoned) for
developm ent is Jocated w ithin depleted gravel pits. These areas tend t© be underlain by
excessively w ell-drained goils close to the w atertable thatm ay notadequately treat septic system
efflient. The Town of Fam Ington reportedly does nothave a groundw aterprotection ordnance
ora gravel extraction regulation thates@blishesam Inim um separation distance betw een the
seasonalhigh w atert@ble and the bottom of gravel pits. Such an ordinance could be developed
under the authority of NH RSA 155E 11 TT.

Large-scale residential subdivision developm ents are also seen as a grow Ing threat to natural
resources w ithin the Famm ington portion of the C ocheco R iverw atershed . Encroachm entof

' Cocheco R iverW asteload A Tocation Study, Fam ington, NH , N ew H am pshire D epartm ent of Environm ental
Services, prepared by RobertB aczynski, M arch 1992.



housing developm ents nto ecologically sensitive riparian areas is recognized asbeing

detrim ental to the m aintenance of the existing w aterquality. The Tow n r=portedly hasnot
adopted local zoning ordnances consistentw ih the requirem ents of the State’s Shoreland
Protection A ct. The Cocheco R iver In Famm ington isnotclassified asa Class IV riverand is
therefore not subject to the riparian bufferprotection regulations of the Shoreland Protection

A ct. The Town could, how ever, adoptan overlay district ordinance to protect riparian buffers
under the authority of NH RSA 674 2 TT1. d) . Land protection efforts are underw ay to es@blish
perpetual conservation easem ents on critical headw aterareas. These efforts w i1l kely require
fimding atthe local level. Thism ay be addressed In the nextelection cycle.

Som e concem w as expressed about “ransient” sources of septic system effluent. W ithin

Fam ington there are cam pgrounds located adacent to stream s that are trbutaries to the Cocheco
R iver. These cam pgrounds are generally expanding their operations and extending the tin e
period overw hich pecple reside In the cam pgrounds. There is a concem aboutupgrading the on-
site w astew ater facilities to m est the Increasing w astew ater loads.

U ncontrolled landfills:

There are know n groundw ater contam nation problem s associated w ith both the Farm ington

tow n Jandfill and the adjacent C ardinal landfill. The Cardinal landfillisa CERCLIS (Superfind)
site and an EPA -spproved rem ediation program is unden ay at this site” . There are ongoing

w aste digposal practices at the Farm Ington tow n Jandfill that raise concems about theirpotential
In pacton the Cocheoo R werw aterquality . The town stdllallow s septage haulers to dum p

w astes nto lagoons at the landfill. This operation isnotw ellm anaged and lagoon overflow s

w ere gpparent. A irdried sew age shidge from the Farm ington w astew ater treatm entplant is also
stockpiled disposed) nearthe septage lagoons. Both the shidge and septage are potential
sources of nutrient BOD ), m etals and pathogen pollutants to the neatby m ain stem of the
Cocheco R iver. There are cunrently at leasttw o proposals from w aste m anagem ent com panies to
contractw ith the Tow n of Famm ngton to operate the landfill and possibly expand its operations.

The C ity of R ochester is currently pursuing the developm entof am unicipalw ater-supply w ell
2 5m fles downstream of the Farm ington landfilf .

O therN on-Point Source Pollution Sources:

Som e concem w as expressed regarding the landscaping practices of the Farm ington C ountry
Club. Potential nutrientand pesticide mnoff w ere cited as a concem due to the proxin iy of the
golf course to the Cocheco R iverand the in probable m id-sum m er lush condition of the greens
and faiw ays. Though notdirectly applicable to this instance, the sate’s Shoreland Protection

A ctprohibits application of pesticides and fertilizerw ithin 25 feetof the w ater’'sedge. This law

2 Final Expanded Site Tngpection R eport for C ardinal Landfill, Fam ington, NH ; CERCLIS NO .NHD 980913321,
Site Tnspection R esponse A ction Contract RAC),Region 1, prepared by Tetra Tech NU S, Inc, W ilm ington, M A,
forUSEPA Region 1,M arch 2003.

* Prelin hary H ydrogeological Investigation, The C ity of R ochester; G moundw aterD evelopm entW ellsRCH -1C and
RCH 2A1,RochesterNH ; prepared by : Em ery and G anettG roundw ater, Thc., August2002.



is regarded as applicable guidance form anagem entof w aterpollition sources outside its



Appendix B

C ity of Rochester — Cocheco R iver W atershed
Tour R eport -Novem ber 7,2003



Notes from M eeting w ith C ocheco R iver
W atershed Coalition CRW C) Stakeholders

M eeting D ate: N ovember7,2003

Location: R ochester, NH

A ttendees: D arma Tmslow
Thom as Fargo

Lore Chase,D frectorCRW C
G eorge Bailey, RochesterCons.Comm .Chair

Purpose: To gain an nsight nto issues affecting the w aterquality of the Cocheco R iverand

ittrbutares I the vichity of Rochester, NH .

Ttnerary: A ttendees gathered at dow ntow n parking area near the C ocheco R iverat

N

10

11
12
13
14

W yandottFalls.A m ap of the w atershed w as review ed by the attendees, and a
plan fora tourw as form ulated . A Iso providing inputof potential points of nterest
w as R ochester resident and conservationist, B ill Sam m is. The stopsw ere as
ollow s:

. Area nm ediately upstream of W yandottM 1lls dam
. W yandottm ill area and old box factory across river
. W Indshield survey of H angen Pines area adjpcent to Spaulding H gh School-a C ity -

ow ned protected area

. W Indshield survey of H eath bog area adpcent to LilacM all - a unique and partially

protected area

. Fom ergmavelpitproposed tobe aNHDO T w etland in pactm itigation site off Chestnut

HillRoad

. Litle Fallsbridge @k a.sam pling sation #22CCH )
. Araof “old” G mnite Ford dealership (Peirce Ford site, DES ID # 13868) on Farm ington

Road

. Ovewiew of cove In Cocheco R iveratend of Beauview Street
. Rochester Fairgrounds and “Snow ‘s ntervale”
W aking path crossing Hurd B ook betw een M oC Jelland School B mock Street) and

R ochesgter Fatrgrounds

.W Indshield survey of W illow Brook @k aW ardley Brook on USG S topographicm ap)
.Route 125 bridge overCocheco R ver @k a.sam pling sation #19CCH)

.Axe Handle B ook Park, off R oute 125 nearm otel

.GonicM ills

15.

Pickering Ponds (closed w astew ater treatm ent lagoons)



Issues Identified Through Tour and Interview s:

Potentdal Sources Identified :

e 'O ldbox factory” atthe footofR iver Street — Potential ndustrial and solid w aste from
form eruses, potential petroleum and solvent from autom otive repairoperations

e Fom erlandfill at “old” G ranite Ford location, (Peirce Ford site, DES ID# 13868) on
Fam ngton Road — M unicipal solid w aste, gas em issions and possible source of groundw ater
mmoff

e DPotential contam mated site, Route 125 and B rock Street - Petroleum contam hation from
fom eruse

¢ N on-pontsource mnoff and s0lid w aste dum ping in “utbanized” steam channelw ihn
heavily settled areas of R ochester

e Poorly regulated developm ent sites — non-point source sedin ent minoff, loss of riparian
buffer

e RochesterFaigrounds -w ith no public sew erhook-up, during high-use periods probable
septic discharge

e W aseM anagem entLandfill - possible groundw aterdischarges from cloged, unlined
Tumkey facility, w Indbome litterand gas em issions from W aste M anagem entsite.

Overview ofthe W atershed:

The purpose of this trp was t© view and betterunderstand the know n and possible in pacts on
w aterquality and riparian ecosystem s along the Cocheoo R verand its in m ediate trbutaries n
Rochester, NH . Em phasisw asplaced on the heavily settled areas n the city .

A reas of concem along the Cocheco R iver n R ochegter, as expressed by G eorge Bailey and
Lorie Chase, focused on w hat could be described as lack of focus on river corridor stew axdship.
Principle concems regarded the dum ping of trash and fillm aterials nto the riverand its
trbutaries. These pollutants have evidently been, and continue to be dum ped over the steep

em bankm ents that characterize the rparian area through the central portion of the city .An

exam ple of this w as observed along the back of properties along C ongress Street. The C ity
recently adopted an ordinance es@blishing a 75-footbuffersetback from the selected rivers and
stream s and a 50-footbuffer setback from w etlands.

H istorical land use pattems appear as if the city has tumed itsback on the natural resource areas
adjpcentto the river. Significantportions of the C ocheco R iver's riparian zone are naccessible
due o topographic relief and brprivate property ow nership restrictions. This has resulted in
neglected and abusad stretches of the river corridorand its trbutary areas.

A cocording t© Lorie Chase, the w aterquality In them ain stem of the C ocheco R iver is generally
very good as itpasses through dow ntow n Rochester. D ownstream of the R ochester Fairgrounds
and the confluencesw ith Hurd and W illow B1ooks @sm easured at the Route 125 bridge) w ater
quality In pacts becom e m ore apparent.



O utside the densely developed portion of the city, trbutaries are generally notheavily influenced
by m an-induced activities. W illow W ardley) B rook and H urd B rook bring drainage from
urbanized and developing sections of R ochesterto them ain stem of the Cocheco. These
trbutaries have show n ntemm ittenthigh bacterial . Coli) contam nation through the historical
sam pling period . A xe H andle B ook has generally show n good w ater quality ndicators.

H ow ever, an ongoing residential developm ent in the Route 202 — D xy H illRoad area posesa
potential threat to this tributary because this developm ent isnot serviced by the city sew er
System .

Pomnt Source Contam nants

The C iy of R ochesterw astew ater treatm ent facility w asnot toured. A ttendees discussed their
perpectives regarding the city’sw astew ater collection system and the treatm entplant's
capabilities and lim iations. The treatm entplantw as recently upgraded to m estorexcesed
applicable discharge standards. The collection system w as regarded to be in good condition w ith
no significantproblem sw ith illicit connections orcom bined sew erocutflow s. A review of the
ciy’sw astew ater collection and treatm ent system w illbe com pleted later during the nterview
phase of thisproject.

G eorge B ailey noted that the Lyndallm anufacturing planton ChestnutH il1R oad is the city’s
single largestw ateruser. H e alwo stated that they have theirown w astew ater treatm ent facility .
Tt isunclearw hether this plant discharges directly to the Cocheco R iver, or if the facility hasan
ndustrial pre-treatm entplant that discharges to the R ochesterw astew ater system .

N o otherpem itted directdischarges to the Cocheoo R veror its tributaries w ere view ed or
discussed.

N on-Point Source Pollutbion Sources

N um erous non-point source pollution source typesw ere view ed and discussed.

Septic system s:

A ttendees expressed concem aboutpram ature residential and com m excial developm ent in
outlying portions of the tow n w here there could e w aterquality in pacts resulting from w idely
distrbuted on-site w astew aterdigposal system s. The recent approvals of several Planned Unit

D evelopm ents (PUD s) in areas notpresently sexviced by the city’s w astew ater collection and
treatm ent system w ere noted. Ik isunclearw hetherorw hen the city w ill extend sew er service to
these r=m ote developm ent sites. The attendees w ere unfam iliarw ith the satus of on-site

w astew aterdigposal facilities in the un-sew ered portions of the city.

Som e concem w as expressed about “ransient” sources of septic effluent. The R ochester
Fairgrounds are reportedly ow ned and operated by am ult-fam ily private trust. There are no
pem anent toilet facilites n the area w here camivalw orkers park theirtrailers. Tn proper
disposal of hum an w aste has been a problem in the past. O uthouses w ere fom erly piped directly
to the river. The city has encouraged the fairground’s ow ners to Invest n new toilet facilities, but
a lJong-term solution to this problem hasnotbeen in plem ented . O ther issues discussed atthe



fafrgrounds Inclided a snow dum p area on highlands above river thatw as used until recently.
D igposal of anin alm anure is algo seen asnotm anaged w ell. R efuse from fairvisitors and

cam pers w as cbserved near the top of the riverbank . R eportedly junked cars and other large
r=flise are presentnear “Snow ‘s ntervale” , city-ow ned land across the riverand upsteam  from
the A Tlen School.

Large-scale developm ents are seen as a grow ing threat to natural resources w ithn the R ochester
portion of the Cocheoo R verw atershed . Encroachm ent of housing and com m excial

developm ents into ecologically sengitive riparian and w etland areas is recognized as beng
detrim ental to the m aintenance of the existing w aterquality. The C ity of R ochesterhas recently
adopted local zoning ordnances thates@blish a 75-footbuffer setback from the Cocheco and
IsinglassR iversand the AxeHandle and W illow Brook. A 50-footbuffersetback from w etlands
w as also esablished. G eorge Baiky expressed som e concem regarding local enforcem entof the
new buffer setback ordinances and also com plem entary conditions of approval for State of NH

W etlands B ureau pem its.New developm entprojects adpoentto the river @nd its tributaries)
have been gpproved w ithout on-site stomm w aterdetention and treatm ent facilites. Untreated,
13pid stom w ater mn-off from expansive areas of I pervious surface associated w ith these sites
is regarded as a threat to w aterquality . Such projectsm ay notbe m eeting the intended mun-off
detention and treatm ent stendards of BestM anagem ent Practices BM Ps) referenced In the

EPA ’'s Phase TI storm w aterm anagem entprogram .

The Cocheoo R iver In Rochester isnot classified asa C lass IV riverand is therefore not subject
to the rparian bufferprotection regulations of the sate’s Shoreland Protection A ct.

U ncontrolled landfills and contam inated sites:

D uring the tour, three sites w ere visited w here know n or suspected w astes have been buried or
discharged.

The m ostapparent uncontrolled landfill is a fom erdum p located at the “old” G ranite Ford
dealership on Fam Ington Road. This site appears to be a fom ergravel pit thatw as reportedly
used as a landfill. The Ford dealership w as constructed on top of the landfill. A r=view ofDES
on-line files regarding this site DES One-Stop ID #13868, also know n as the Peirce Ford site)
Indicates that site investigations have been underw ay since O ctober1996 DES Sie
#199611022).The site, w hich abuts the Cocheco R iver, w as characterized In a site investigation
report subm ited to the DES 1n O ctober 1997 . Subsequently, a rem edial action plan that
Tnoompomates: 1) a gmoundw aterm anagem entperm it, 2) a gas-venting program , and 3) actviy
and use restrictions, w as acoepted by the DES in O ctober1998 . The ow ners of the site apparently
attem pted to gan DES approval to reconstruct the dealership and w ere tumed dow n. The site

w as then sold. The m ost recent regulatory activity on the site was the DES approvalofa soils

m anagem entplan I N ovem ber2003 . Lorie Chase Indicated that sam pling of the river n a cove
downstream from this site Stop #8 atend of Beauview Street) has show n elevated specific
conductance, possibly related t© seepage of contam nated groundw ater. A coording to G eorge
Bailey, one Jong-range transporation In provem entproectproposes to constucta new bridge n
this area, along the PSNH rightofw ay, to provide acoess betw een North M ain Streetand
ChestnutH i1l R oad and alleviate dow ntow n traffic congestion .



Tw o other sugpected contam nated sites w ere visited during the tour. These w ere considered
significant to the attendees prim arily because of theirproxin ity to the river. O ne potential
contam nated site is the “old box factory” atthe foot of R iver Street. This site w asm ost recently
used by an auto repairbusiness. Possible ndustrial and or s0lid w aste m ay be buried atsite. The
potential exists forresidual petroleum or solvents related t© auto repairbusiness at the site.

There are no dications of contam hation problem s at this site n DES on-lne dat@bases. There
isa proposal to redevelop this site as a housing project. A tendees discussed if there isaway to
getm oney forw aterquality Investigations prior to starting the redevelopm entprojct.

A second potential contam hated site thatw as visited w as Jocated at the comerofRoute 125

(G onic Road?) and Brock Street. A ccording to the D ES on-line databases, this site is identified
as the Landry Foreign A uto Salvage site OES ID #5115, Site #19870820) . The site is registered
as a leaking underground storage tank site w ith know n soil contam nation. The DES on-lne
activities Jog ndicates on-going soil rem ediation activitdes.

Som e concem w as expressed regarding the W aste M anagem ent Landfill in R ochesterN eck
Road. There are possible groundw aterdischarges from closed, unlined Tumkey Landfill portion
of this facility. W indbome litter and odors associated w ith gas em issions from the active W aste
M anagem entportion of site are also a concem. Follow -up Interview s are anticipated w th W aste
M anagem ent representatives.

Furtherreview of DES on-line databases revealed that there are 127 registered rem ediation sites
w ithin the C ity of R ochester. A dditional review of these data is anticipated.

O therW atershed Stew ardship Issues:

Som e concem w as expressed regarding the condition and m aintenance of natural areas
surnounding the Cocheco R iverand its tributaries. The C oalition has conducted several river
clean-up events in Rochester. Large quantities of debris and litterhave been collected.D ense
shribby grow th of Invasive, non-native plant species have been noted and rem oved w hen
possible. The C oalition has also w orked to r=m ove fallen trees and subm erged logs from the
mam stem of the riverto allow passage of canoes. These efforts have resulted In tem porarily or
goatially in proved access, buta clearnavigable channel has yet to be com pleted.

A teeveral places throughoutR ochester, clearevidence of bank erosion w agnoted . R iverand
stream bank sabilization through the placem entof riprap or diversion of storm w ater mmoff
appears to be needed.

TheDES is reportedly vestigating the feasibility of rem oving the dam atGonicM ills. This dam
appears to have been partially breached. Rem ovalof the dam would likely destabilize river
bottom sedin ents forseveralm ilesupstream . Thism ght lead to m obilization of contam nants
Iong buried In the sedin ent thathas accum ulated behind the dam . The DES is reportedly
Investigating the quality of these sedin ents.

W _atershed Enhancem ent Progects:




The attendees visited a form er concrete planton ChestmutH illR oad that is being considered for
w etland m itigation site. This fom ergravel pitarea w illbe excavated to provide som e of the fill
needed t© w iden of the Spaulding Tumpike betw een Exits 12 and 16 . The site w i1l then be 1e-

contoured to create w etlands to m itigate the loss of w etlands anticipated through the construction
of the Tumpike w dening.

Pickering Ponds (the fom ertreatm ent lagoons at the C ity w astew ater treatm entplant off
Pickering Road) w ere visited. The southem three t© fourponds at this facility are no longerussd

forw astew ater treatm ent. They have been opened up forpublic recreation and also provide
enhanced w 1ldlife habiat.



Appendix C

C ity of Dover — Cocheo R iver W atershed
Tour R eport -Novem ber 14,2003



Notes from M eeting w ith C ocheco R iver
W atershed Coalition CRW C) Stakeholders

M eeting D ate: Novemberl4,2003
Location: Dover,NH
A ttendees: D anna Trislow

Thom as Fargo, Chaim an, D overC onservation Com m ission
Lore Chase,D frectorCRW C
EdM ullen,CRW C

Purpose: To gain an nsight nto issues affecting the w aterquality of the Cocheco R iverand

it trbutares 1 the vichhity of Dover, NH .

Ttnerary: A ttendees gathered atthe W aste M anagem ent The. parking area near the

w

<N O Ul

9.
10
11

12
13

RochesterN eck R oad B ridge over the Isinglass R iver in R ochester. Tom Fargo
said thathe had nvited D ean Peschel, Environm ental Program sD rector forthe

C iy of D over. D ean had indicated thathe w ould try to catch up w ith the tourafter
an early m oming appointm ent, although he did not pin us. EAM ullen stated that
he could not pin in the tour. tw as decided that the tourw ould nitally follow
themain stem In the area of the Strafford County lands then w ork up trbutaries in
northw estD over. The stopsw ere as follow s:

. The area adpcentto the W aste M anagem entparking area, ncluding the C ity of D over

pum p station on the IeinglassR iver (located In Rochester) .

. W indshield survey of Brox gravelpiton G len H illRoad.
. The Ciy ofDovergravel pits on G ken H i11R cad including the groundw ater recharge

basin associated w ith the Calderw ocod and C am phellw ater supply w ells.

. W Indshield survey of M niciello site on G len H illR oad.

. W indshield survey of the fom erD overm unicipal landfillon Tolend Road.

. W atson R oad bridge overthe Cocheco R ver CRW C m onitoring pont#11-Cch)

. W indshield survey of w etland com plex at confluence of C ocheco R iverand R eyners

B rook

. Tourof the Cochewo R vertrail at the Strafford County land, lncluding m onitoring point

#12-C ch located atthe fom er coverbridge abutm ent.
Sixth Streetbridge overB lackw ater B ook

.V amey R oad bridge overR eyners B rook
.W indshield survey of Country H om es E states subdivision located on Cordeiro D rive

(Including the “big tree” r=d oak on Karen’sW ay).

.W indshield survey of B lackw aterB rook n the area of B Jackw aterR oad.
.Bridge overC lark Brock on O Id D overR ochesterRoad (in Rochester) .

14.
15.

Retum to Stafford County com plex w here Lorie departed tour.
W indshield survey of utbanized B erry B rook w atershed near S ixth Street.



Issues Identified Through Tour and Interview s:

Potentdal Sources Identified :

e W ndblown dustfrom Brox ndustries and C ity of D overgravelpison G len H il1R cad

e M mnichiello Brownfield site on G len H illR oad

e Fom erD overm unicipal landfill, particularly groundw ater discharge from the “eastemn
plm e area”

e N on-pohtsource mnoff associated w ith housing developm ents located along trbutaries in
northw estD overand ad-jacentareas of R ochesterand Som ersw orth

e Poorly regulated developm ent sites — non-point source sedin ent minoff, loss of riparian
buffer

e Stomm sew ersand non-pontsource mnoff n the urbanized B erry B ook w atershed in north
D over.

Overview ofthe W atershed:

The purpose of this trp w as o view and betterunderstand the know n and possible in pacts on
w aterquality and riparian ecosystem s along the Cocheoo R verand its in m ediate trbutares n
Dover,NH . The tourw as 1in ited t© the non-tidalportion of the w atershed In D over. The tidal
portion of the C ocheoo R wer is outside the scope of this Investigation . The boundaries of the
non-tidal Cocheco R iverw aterched are sketched on the attached m ap.

Pxrm arily Lorie Chase and Tom Fargo identified areas of concem along the Cocheco R iver n
Dover.Tom isthe Chaim an of the D over C onservation Comm ission and hasw orked
professionally on groundw ater rem ediation efforts at the D overm unicipal landfill. W ih the
exception of the Tolend R oad landfill, the tour identified very few specific potential sources of
contam nants thatare likely to in pactthe Cocheco R iverw aterquality .

N orthw estD over, and adjacentareas n R ochesterand Som ersw orth, is undergoing 1apid

comm excial and residential developm ent. In D over, a light ndustrial and technology business
park, located on Sixth StreetnearExit 9 of the Spaulding Tumpike, is approaching full

developm ent. O uter Sixth Street is also the locus of large-scale residential developm ent. Only a
few of the recently com pleted residential developm ents are sexviced by the city’s sew ersystem .

M any residential developm ents n this area are serviced by the m unicipal w ater supply but=ly
on Individual or com m unity septic system s. The city is cunently extending sew er service to outer
Sixth Street (construction w as on-going atthe tim e of the tour) .

D evelopm ent is teking place along the Cocheco tributaries of R eyners B ook and hidisn B ook .
The B lackw aterB ook area In D overhas notexperienced large-scale developm entand is
rlatively ntactecologically . O ngoing efforts by the D over C onservation Comm ission and W ater
D epartm enthave led to the preservation of over100 acres of the B lackw ater B rook drainage to
protecta future w ater supply source area. How ever, upstzeam areas along C lark and B lackw ater
B rooks in R ochesterand Som ersw orth are being developed 1apidly. Ifbuilt, the proposed Exit
10 of the Spaulding Tumpike w ould pass through this area, and is lkely acoelerate developm ent.



Ponnt Source Contam nants

The C iy of D overw astew ater treatm ent facility discharges to the tidalportion of the C ocheco
R iverand is therefore considered outside of this study'.

The city is aw are that illicit discharges of sew erage have been a source of bacterial

contam ination of the C ocheco R iver. These discharges are usually associated w ith saniary and
Storm sew er cross-connections. Priorto 1970, D overhad a com bined sanitary and stom w ater
sew ercollection system . This system w as reconstiucted in the early 1970's as separate collection
system s n an effort to avoid com bined sew erage overflow s. D uring construction of the saniary
sew er collection system , som e service connections w ere apparently m issed. Forthe pastssven
years, D overhas an ongong program to stop all illicit sanitary sew erdischarges to the C ocheco
R iverand its trbutaries. This w ork continues aspartof the City’'sEPA Phase II Stom w ater

M anagem entPln.

N o otherpem itted directdischarges to the Cocheoo R veror its tributaries w ere view ed or
discussed.

N on-Point Source Polluition Sources

N um erous non-point source pollution source typesw ere view ed and discussed.

Septic system s:

A snoted above, residential and com m excial developm ent In is occurring In areas not sexviced by
the D overm unicipal sew ersystem . There is a concem thatw aterquality in pactsm ay result fiom
failure of on-gite w astew ater disposal system s. The city is cunently extending sew er service t©
the outer S ixth Streetarea to address, in patt, the recognized failure of a num berof septic

system s In this area.

Dover's2000 M aster P1an established a policy that the city w il notextend sew erservice mito
outlying areas unless there is a need to address existing septic system failures. Thispolicy
reflects an effort to avoid prem ature developm entand spraw LW hen new subdivisions are
constucted, the city requires that the developerbuild the w astew ater collection system tom eet
its engneering standards, and then the city w illassum e responsibility form aintaning the system .
A lage residential subdivision @ den W oods) recently constructed off Sixth Street Included the
extension of the sew ersystem into the R eyners B ook sub-w atershed . This construction has
facilitated the fatire extension of sew er service to otherresidential subdivisions In this area.
There are known septic system failures in the “Indian N ation” (Cherokee, A pache D rives, et )
subdivision Jocated on the D over-Som ersw orth line betw een V amey and O Id RochesterR oad.
The city is pursuing funding to extend sew erservice to this area.

R jparian B uffer Preservation

The Cocheco R iver In D over (dow nstaeam of the confluence w ith the IsinglassR iver) is
classified asa Class IV rverand is therefore subjectto the riparan bufferprotection regulations



of the state’s Shoreland Protection A ct. The C ity of also has a Conservation D istrictoverlay that
m In ics the requirem ents of the sate’s shoreland protections and also extends them t© Include a
50-footbufferalong all sream snotsubject o the state law . Planning B oard approval is required
priorto the distutbance of the ground surface w ithin the C onservation D istrictoveray .D over's
Codes Enforcem ent O fficer/B uilding hspectorand Engineering Technician enforce this

requirem enton developm ent sites. The m aintenance of the forested buffer isnotw ell policed n
areas not subject to building pem itor Planning B oard conditons of approval.

D overhas a w etlands protection district zoning ordinance thatechoes the State’s w etlands mules.
A 1l state w etlands dredge and fill perm its, exceptboat docks, are enforced locally through
Planning B oard C onditonalU se Pem its. The city has recently expanded itsw etlands protection
zoning ordinance t© nclude a 50-footno building sstback from w etlands on new developm ent
sites. The construction of drivew ays and access 1oads is generally allow ed w ithin these setback
areas w ith Planning B card approval.

U nocontrolled Jandfills and contam hated sites:

D uring the tour, tw o sites w ere visited w here know n or sugpected w astes have been buried or
discharged.

The largestuncontrolled landfill in the D over is the form erm unicipal landfillon Tolend Road.
The follow Ing sum m ary of the landfill’s operational history and associated rem edial activities is

adapted from 22003 DES Superfiund Program Update4.

The D overM unicipal Landfill Site) accepted m unicipal and industrial refiise foron-site disposal from
approxin ately 1961 t© 1979 . The Site occupies approxin ately 55 acres of land fourm fles to the

southw estof the C ity of D over n a generally mural setting. The Site is approxin ately 2,100 feetsouth of
the Caldew ood m unicipal supply w ell, 600 feetw estof the Cocheoo R ver, and 1 400 feetnortheastof
the Bellam y Reservoir. The Bellam y R eservoir, supplies a m ajorportion of the drinking w aterto

Portsm outh, N ew Ington, N ew castle, G reenland, and parts of Rye, M adbury, and D utham , N ew
Hampshire.

The Sie was added to the N ational Priorities I ist In Septem ber1983. Sam pling of residentialw ellw ater
n the vicinity of the Site revealed contam ation had m igrated approxim ately 200 feetto the eastof the
landfill. The C ity of D overprom ptly installed a w aterm ain to service all affected and potentially affected
hom es In the area of the Site. Studies undertaken at the D overM unicipal Landfill indicated that the
Bellam y Reservoirand the Calderw ood m unicipal supply w ell, asw ell as private residentialw ells located
T the vicinity of the Site, w ere potentially threatened by ground w ater contam ination em anating from the
landfill.

The Rem edial lvestigation w as com pleted m M arch 1989. Tn 1988, the Potential R egponsible Parties
(PR Ps) signed an A dm inistrative O derw ith EPA and DES (@ gencies) to conduct the Feasibility Study,
which was completed In early 1991.

EPA issued the Record of D ecision ROD ) form alizing the prefered rem edy n September1991. The
m ajor com ponents of the preferred rem edy clude capping the landfill, installing a leachate collection
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trench and orgrmound w aterextraction w ells, and treating leachate on-site w ith discharge to the Cocheco
R iver orpretreating leachate on-site w ith discharge to the D overw astew ater treatm entplant.

The PR Psproposed further study of the contam nantplum e located to the south of the landfill (southem
plum e). They believe the contam Tnants t© be naturally attenuating such thatthe plum e w illnot in pact the
Bellam y Reservoir. The A gencies agreed to allow the PR Ps to conductadditional studies of the southem
plum e. The report findings w ere noonclusive and recentground w aterquality data suggestthata plum e
of ground w ater containing elevated concentrations of contam hants of concem ism igrating south tow ard
the Bellam y Resewoir. A ssuch, the PR Pshave been directed to perform additional characterization of
the southem plim e, Insallm onitoring and sentinelw ells as appropriate, and I plem ent rem edial actions
asnecessary to protectpublic health and the environm ent from 1eleases of i pacted ground w ater.

Tnvestigation and rem ediation of a portion of the landfill ttrench and sw ale w ere com pleted n N ovem ber
2000. The prin ary com ponentof this rem edial action nvolved rem ovalof arsenic-and VO C -in pacted
sedim ent, w ith off-site digposal. Final rem edial action of the trench and sw ale areas w i1l be coordated
w ith in plem entation of a fnalrem edy .

Construction of the preferred rem edial action, described 1n the 1991 ROD , w as scheduled to begin 1n June
1997. How evey, the A gencies agreed to postpone in plem entation of the rem edy to allow the PRPsto
explore an altemative rem edy at the Site. Specifically, the PR Ps consttucted a pilot-scale treatm ent zone
dem onstration (TZD ) t© evaluate the site-specific viability of augm enting existing biodegradation of
contam hated ground w aterby injecting sodium benzoate and oxygen.

The TZD operationsbegan In D ecem ber1997 and continued through N ovem ber2001. Interin

assesam ents w ere com pleted periodically during the TZD |, along w ith a Final R eport subm itted D ecem ber
31,2001. Furthem ore, m onthly m eetings betw een the PR Ps and A gencies began in June of 2000 and
continued through N ovem ber2001 o esablish and quantify perform ance criteria and dentify and

com m unicate A gency concems relative to the TZD .

Atameeting held on Novem ber2, 2001, the PR Ps proposed to abandon enhanced biorem ediation asa
final rem edy and htroduced an altemate rem edy that inclides a pem eable vertical barrieralong the

dow ngradient landfill toe to faciliate the njection of afrand stripping of contam nants @ltemate

1em edy) . The PR Ps proposed this revised conceptual design in response to m any uncertanties the

A gencies raised n preceding m onthly m eetings regarding the TZD and full-scale in plem entation of
enhanced biorem ediation technology atthis Sie. The A gencies agreed to allow the PR Ps to evaluate the
altemate rem edy and its Thoorporation nto the TZD FinalR eport.

To expedite review and ultm ately r=duce costs to the PR Pg, the A gencies did notattem pted to provide
detailed comm ents on the entire TZD FinalR eport, due to the fact that the PR Ps proposed to abandon a
filll-scalle version of the TZD . How ever, Tn an attem ptto clarify, substantiate, and docum ent A gency
concems eluded to by the G roup In the D raft Final R eport, a com m ent section w as provided thatdetailed
A gency concems and supported the A gencies’ requirem ent fora “oontinuous solution” (ie., delivery
otherthan point injection) t© convey anaerobic and aerobic am endm ents fora firll-scale application of the
TZD . Th addition, detailed com m ents w ere provided forthe D raft R evised Focused Feasibility Study
RFFS), nclided asAppendix C of the TZD FalR eport.

Agency comm ents to the RFFS are currently being addressed by the PR P consultants, and a revised RFFS
is due t© be resubm itted to the A gencies In the firstquarterof 2004 . Pending r=view and m odifications to
the RFFS, the A genciesw llm ake a determ ination w hetherto proceed w th aROD am endm ent forthe
altemate rem edy orrequire the PR Ps to in plem entthe 1991 ROD r=medy. Th any case, a full-scale
source control rem edy is expected to begin construction w ithin 2 years.

Only aportion of the D overM unicipal landfill liesw ithin the C ocheco R verw atershed .
Contam inated groundw aterem anating from thatpartof the landfill, flow s In a northeasterly



direction tow ard the Cocheoo R ver. This region of subsurface contam nation isknown as the
“eastem plum e” .Both the 1991 ROD r=m edy and the proposed am ended ROD rem edy w ill
address the “eastem plm e” by controlling the m igration of contam nants nearthe boundary of
the Jandfill. G roundw ater seeps along the bank of the Cocheco R iver fpartof the “eastem

plum e”) have been evaluated by the PR Ps and the A gencies. The A gencies have concluded that
the river'sw aterquality is in pacted by the groundw ater seeps, but the level of in pact isbelow
the threshold forrem edialaction. The PR Pshave comm itted t© com plete additonal aquatic
toxicity tests to confirm  these findings.

D uring the tour, the attendees passed another suspected contam ated site. This site isknown as
the M michiello property, Jocated on G len H illRoad. The site w as considered significantto the
attendees because of its proxin ity to the river. The site is an abandoned auto service facility and
scrapyard . The C iy of D overassum ed ow nership of the property in the 1960s aspartof

w elhead protection efforts associated w ith developm entof the neatby C alderw ocod w ater supply
w ell. Som e clean up of the site w as com pleted at the tim e of ttansferof ow nership. The C iy of
D over is attem pting to characterize potential contam nation at the site through an EPA
“greenfields” dem onstration projectgrantadm nistered through the O ffice of State Planning
CoasalProgram . The goal is to address any residual contam nation atthe site and then dedicate
the Jand to recreationaluse. The grant finds w ere recently diverted to anotherproject.

A review of DES on-line databases revealed that there are 121 r=gistered rem ediation sitesw ithin
the C ity of D over. A dditonal review of these data is anticipated.

O therW atershed Stew ardship Issues:

The Isinglass R ver isam ajpor trbutary t© the Cocheco. The confluence of these tw o rivers

m arks the pointbelow which the Cocheco R ver isdesignated a C lass IV river (ubjectto the
sate’s Shoreland Protection A ch) LA review of them ap of the Cocheco R verw atershed Indicates
that the IsinglassR iver sub-w atershed com prises approxin ately 43% of the land area w ithin the
Cocheco R #erw atershed” . The C ocheco R verW atershed C oalition has notcom pleted a
significantam ountw aterquality assessm entsw ithin the Isinglass sub-w atershed.

The C ity of D overhasa pem itto pump up w ater from the IsinglassR iver to artificially recharge
groundw ater In the vicinity of the city’s C alderw ood and C am pbellw ater supply w ells. The
attendees view ed the pum p sation and recharge basin.

Th June 2002, the Isinglass R ver received designation nto the NH R iversM anagem entand
Protecton Program RM PP). Thism akes the Isinglass eligible for regulation through the sate’s
Ihstream Flow Rules. The RM PP designation also established a LocalA dvisory Comm itfee

LA C) forthe riverand em pow ered that com m ittee to provide com m ents on projects regulated
by the DES.The LA C hasbeen conducting w aterquality sam pling w ith the assistance of the
DES VolmteerR verA ssesan ent Program (VRA P).The IsinglassLA C is curently In the
process of developing aW atershed M anagem entPlan.

®GRAN IT G I8 data Indicates that the toal area of the C ocheco R iverw atershed is 185 1 squarem iles. The total
area of the TsinglassR verw atershed is 80 4 squarem iles.
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TITLE L
WATER MANAGEMENT AND PROTECTION
CHAPTER 485-A
WATER POLLUTION AND WASTE DISPOSAL
C lassification of W aters

Section 485-A :8

485-A :8 Standards for C Jasgification of Surface W atersof the State. — Ttchallbe the
overallgoal thatall surface w aters attatn and m aintatn specified stendards of w aterquality to
achieve the purposes of the legishtive classification . Forpurposes of classification there shallbe
2 classes orgrades of surface w aters as follow s:

I.Class A waters shallbe of the highestquality and shall contain notm ore than eithera
geom etric m ean based on at least 3 sam ples obtained overa 60-day period of 47 Escherichia coli
per100 m illiliters, orgreaterthan 153 Escherichia coliper100 m illiliters In any one sam ple; and
fordesignated beach areas shall contan notm ore than a geom etric m ean based on at least 3
sam ples cbtaned overa 60-day period of 47 Escherichia coliper100 m illiliters, or88
E scherichia coliper100 m illiliers 1n any one sam ple; unless naturally occurring . There shallbe
no discharge of any sew age orw astes nto w aters of this classification . The w aters of this
classification shallbe considered as beng potentially acoeptable forw ater supply uses after
adequate treatm ent.

II.Class B waters shallbe of the second highest quality and shall have no objectionable
physical characteristics, shall contain a dissolved oxygen contentof at least 75 percentof
saturation, and shall contan notm ore than eithera geom etric m ean based on at least3 sam ples
cbtained overa 60-day period of 126 E scherichia coliper100 m illiliters, orgreaterthan 406
E scherichia coliper100 m illiliters n any one sam ple; and fordesignated beach areas shall
contain notm ore than a geom etric m ean based on at least 3 sam ples cbtaned overa 60-day
period of 47 Escherichia coliper100 m illiliters, or 88 E scherichia coliper100 m illiliters 1 any
one sam ple; unless naturally occurdng . There shallbe no digposal of sew age orw aste nto said
w aters exoept those w hich have received adequate treatm ent to prevent the low ering of the
biological, physical, chem ical orbacteriological characteristics below those given above, nor
shall such digposal of sew age orw aste be Inin ical to aquatic life orto the m aintenance of aquatic
life In said receiving w aters. The pH 1ange forsaid w aters shallbe 6 5 to 8 .0 exceptw hen due to
natural causes.Any steam tem perature ncrease associated w ith the discharge of treated sew age,
w aste or cooling w ater, w aterdiversions, or releases shallnotbe such as to appreciably hterfere
w ith the uses assigned t© this class. The w aters of this classification shallbe considered asbeing
acoeptable for fishing, sw Inm Ing and other recreational purposes and, after adequate treatm ent;,
foruse asw ater supplies. W here it is dem onstrated to the satisfaction of the departm ent that the
classB criteria cannotreasonably be m et In certain surface w aters atall tin es as a resultof
com bined sew eroverflow events, tem porary partial use areas shallbe established by miles
adopted underR SA 485-A 6,X Ic,which m eet, asam Inin um , the sandards specified n
paragraph IIT.

IIT. The w aters In tem porary partial use areas established underparagraph IT shallbe fiee from
glick,, odors, turbidity, shidge deposits, and surface-floating solids of unreasonable kind or
quantity, shall contain not less than 5 parts perm illion of dissolved oxygen; shallhave a



hydrogen ion concentration w ithnn the range of pH 6 0 t© 9.0 exceptw hen due t© natural causes;
and shallbe fiee from chem icals and otherm aterials and conditions nin ical to aquatic life orthe
m antenance of aquatic life. These criteria shall apply during com bined sew eroverflow
discharges and up to 3 days follow Ing cessation of said discharge. A tallothertim es the
standards and uses specified 1 paragraph I shall apply .

IV .N otw ithsanding anything contained in this chapter, the departm ent In subm ittng
classifications relating to hterstate w aters to the New England nterstate W ater Pollition Control
Comm ission forreview and approval, as provided forunderthe term sof A rticle V of the
com pactw hereby the Interstate com m ission w as created by RSA 484, shall subm itsuch
classifications In accordance w ith the standards of w aterquality as cunently adopted by said
terstate w aterpoliution control com m ission provided, how ever;, that the steandards forany
classification thus subm ited forreview and approval shallnotbe less than, norexceed the
standards of the classification duly adopted by the G eneral Courtas provided forin RSA 485-

A Yorl0.

V .Tidalw aters utdlized forsw in m Ing purposes shall contain notm ore than eithera geom etric
m ean based on at least 3 sam ples cbtaned overa 60-day period of 35 enterococciper100
m liliters, or 104 enterococciper 100 m illiliers n any one sam ple, unless naturally occuring .
Those tidalw aters used forgrow Ing or taking of shellfish forhum an consum ption shall, in
addition t© the foregong requirem ents, be n acoordance w ith the criteria recom m ended under
the N ational Shellfish Program M anualof O peration, United States D epartm entof Food and
D mug A dm Inistration.

V 1.N otw ithstanding anything contained in this chapter, the com m issioner shall have the
authority t© adoptsuch stream classification criteria asm ay be issued from tim e to tim e by the
federal Environm ental Protection A gency or its successoragency ingofaras said criteriam ay
r=late to the w ateruses specified M RSA 485-A 8, Iand II, provided, how ever, that the criteria
thus issued shallnotresult n standards thatare less than norexceed the standards of the
classification duly enacted by the general courtasprovided forin RSA 485-A 9 or485-A :10.

V II.A ll tests and sam pling forthe purposes of exam Tnation of w aters shall be perform ed and
carred out In a reasonable m annerand w henever practicable, In acoordance w ith the comm only
acoepted scientific m ethod as selected by the departm ent. The w aters Tn each classification shall
satisfy all the provisions of all Iow er classifications. Them inim um treatm ent for the low est
classification shallbe as follow s:

@) Forsew age, secondary treatm entand disinfection asnecessary to com ply w ith w ater
quality sandards.

) For industrialw astes and com bined sew eroverflow s, such treatm entas the departm ent
shall determ ne.Appeal from any such determ nation shallbe in the m annerprovided forin RSA
21-0 14.

V III. T prescribing m nin um  reatm entprovisions for therm alw astes discharged to htersate
w aters, the departm ent shall adhere to the w aterquality requirem ents and recom m endations of
the New Ham pshire fish and gam e departm ent, the New England Ihtersate W ater Pollition
ControlComm ission, or the United States Environm ental Protection A gency, w hichever
requirem ents and recom m endations provide the m osteffective level of therm alpollition control.

X .Subjctto the provisions of RSA 485-A :13,I@), the fish and gam e departm entm ay use
1otenone or sim ilar com pounds In the conductof itsprogram t© reclain the public w aters of the
sate forgam e fishing.



Appendix E
Strafford R egional Planning Comm ission
D raftRegionalM asterPlan — M ay 2004

M aster Plan for Non-Pomnt Source Pollution Prevention -W ater R esources

W ater R esources: Introduction /A uthority R ole

(1) The RegionalM asterPlan W ater R esources section nclides policies and stategies related to

w ater resource protection. Controlling non-point source pollution (NPSP) is crtical for
protecting w ater resources In every municipality n the region. Stategies that reduce non-
point source pollution have m any other environm ental benefits for a m unicipality, ncluding
preserwving natural species of fish and otherw idlife, and protecting open land.

@) Per RSA 3647, II, “For the purpose of assistng municipalides n complying wih the

preparation of a local M aster Plan inplementation section, which is a long range action
program of specific actions, tine fram es, allocation of regponsibility for actions, description
of land developm ent regulations t© be adopted, and procedures which the municipality may
use to monitor and m easure the effectiveness of each section ofthe plan” SeeRSA 674 2,11
Mm)), the Strafford Regional Planning Comm ission “chall compilke a local water resource
managem ent and protection plan, hereafler referred to as the local water plan. Once the
Iocalwater plan has been adopted, it shall be placed on file w ith the office In accordance
wih RSA 675:9. The plan shallbe made available to the public upon reasonable requestand
paym ent for any costs ncurred in the duplication of the report” SeeRSA 4-C 22,1).

(3) Futther, "M unicipalities are hereby authorized and encouraged t© enter nto agreem ents w ith

other municipalites for the purpose of developing and implem enting regional water plans
and ordinances to enhance the effectiveness of their local water plans where water
protection needs to extend beyond municipal boundaries. Appropriate action of the
municipalities by ordinance, resolution or other action shall be necessary before any such
agreementmay enter nto oroe, and the agreem ent shall be adopted pursuant to RSA 53-A.
M unicipalities are encouraged to seek the assistance of their regional planning comm ission
I the development and inplementation of their regional water plan, and shall coordinate
these plans w ith the regionalwater resource planning efforts of their comm ission” SeeRSA

4-C 23).

W ater R esources: Policy G oals

@)

Protect the quantity and quality of w ater resources and balance theiruse consistentw ith conservation and
developm entneeds:

@) Ih cooperation w ith Jocalm unicipalities and the private sector.

o) Consistent w ith other r=gional and local M aster Plan policies and im plem entation
strategies.

©) I balnce wih the protecton of envionmental resources, the maintenance of
communiy well being, and the ability of municipalities t© provide and finance
com m unity facilities and on-going services.

Pagel
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Protect w ater resources from contam nation and depletion by m anaging and controlling
sources and volum es of non-point source pollution.

W ater R esources: Policy Principles

(14)

Page?2

W ater resources w illbe protected forthe health, safety and w elfare of allw aterusers.
G row th w {llnot com prom ise degrade) environm ental quality .

Water resource protection conservation and management will use Best Management
Practices.

W ater resource practices w ill be consistent w ith regional and municipal M aster Plan
grow th policies and in plem entation stategies.

W ater resource operations w illbe consisentw ith susaable, energy efficient practices.
M unicipal land use oxdinances and regulations w ill nsure w ater resource protection.

M unicipalities w ill have code enforcem ent personnel t© enforce zoning ordance and
subdivision regulation issues and adm isterpem itapplications and nspectand m onitor

constructon t m eet sEndards.

M unicipalites w i1l be encoutraged to participate I term unicipalw ater resources
m anagem entefforts.

M unicipalities w illle encouraged to view developm ent n lightof a m unicipality’s ol
asaw atershed stew ard, forw aterand Jand resources.

Land overlayng aquifers and land adjpcent to surface w aters w illbe conserved or
protected.

Shore-side (rparin) buffers that filterpollutants before w ater discharges nto lakes,
stream s, and w etlands w il be preserved.

The in plem entation or continuation of w ater quality m onitoring program s for lakes,
strram s and w etlands w illbe encouraged.

Propererosion controlm easures and B estM anagem ent Practices BM Ps) forstom w ater
w illbe In place w hen land use alterations occurw ithin the w atershed boundary .

An Intact forest canopy and understory w illbe m antained on steep, highly erodable,
slopes.
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W ater R esources: Policy Standards

1) W ater mnoff quantity and quality from new development chall not exceed pre-

developm entw ater quantity and quality unoff.

@) Allnew use of existing w ater resources shall com ply w ith the applicable sandards as

w ell as state public health safety and septic system regulations and requirem ents.

() Sources forother sendards lnclude:

@) Best M anagem ent Practices to Contiol N onpoint Source Pollition as
referenced n: A Guide for Citzens and Town O fficials. January 2004 .
NH DES.

) Follow ing the Flow :N PS A ssesam ent. N atural R esource C onservation
Service and University of New Ham pshire C ooperative Extension.

() How GreenwaysW ork:A Handbook on Ecology. 1992 2™ Edition.
Tosw ich M A :N ational Park Service and A tlantic Center forthe
Environm ent.

@) Saving Special Places: Com m unity Funding forl.and Conservation .

D ecam ber2002 . Socity forthe Protection of New H am pchire Forests.

) Open Space forNew Ham pshire: A Toolbook of Techniques forthe
New M illennium .2000.New Hampshire W ildlife Tust.

) New Hampshire’s Changing Landscape. 1999. Society forthe
Protection of New H am pshire Forests and the NH Chapterof the N ature
Conservancy .

@) New Ham pshire Everlasting: A n hitiative to Conserve O urQ uality-of-
Life.Septem ber22, 2001 . Society forthe Protection of N ew Ham pchire
Forests.

h) See existing Zoning O rdinance and Subdivision R equlations.

({) Buffers forW etlands and Surface W aters: A Guidebook forN ew

Ham pshire M unicipalities. 1997 R eviged Edition) . A udubon Society
ofNew Ham pchire.

) Identification and D ocum entation of Vemal Pools n N ew Ham pschire.
1997 .New Ham pshire Fich and G am e D epartm entN on-gam e and
Endangered W ildlife Program .

k) A Guide to D eveloping and R e-D eveloping Shoreland Property In N ew
Ham pshire. Third Editon, 1999 .N orth Country and Southem NH
R esource Congervation and D evelopm entA rea Councils.

@) M unicipalGuide to W etland Protection . Septem ber1993 . State of N ew
Ham pshie.

W ater R esources: Im plem entation Strategies
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To mmplement the policies, the follow Ing strategies are itated 1 cooperation with local
m unicipalites:

M asterPlan and C onsistency

(1) M onitor and update regional and localM aster Plan W ater Resource: N on Point Source
Polluition policies and in plem entation stategies to ensure they':

@) Defne regional and local w ater resource policy goals, principles, sandards, and
In plem entation stategies for:
i. A mihinum ofthe next five years.
i. W aterresource pollution prevention m easures, both new and revised.
ii. W aterresources thathave a need for “special” protection.

) Amend, as appropriate, the Regional M aster Plan in plem entation program that
describes actions over the next five years to m eetw ater resource non point source
pollution prevention goals.

@) M antain and update the various data components of the local M aster Plan W ater
Resources section perRSA 4-C 22 asfollow s:

@) Inventory of w aterresources by category, geographic Jocation, use and condition.
o) Projection of w ater resource quality .

(©) Analysis of non-pont source pollutents ncliding but not lin ied to: sedinent
from im properly m anaged construction sites, crop and forest lands, and eroding
stream banks; oil, grease, and toxic chem icals from mnoff and energy production;
excess fertlizers, herbicides, and msecticides fiom agriculural lands and
residential areas; bacteria and nutrents from livestock and pet wastes; faulty
septic system s; atm ospheric deposition ; and hydro m odification.

@) Analysis of the existing and probable future water resource characteristics and
opportunites w ithin the m unicipality, to preventnon-point source polhition.

) Analysis of the existing and planned frastucture capaciy, ncliding but not
Iim ied to sew age and w ater treatm ent, sew er and w ater lines, roads, and school
capacity .

(B A ssesam entof the local govermm ent’s present and prospective w aterneeds and . its
capacity to acoom m odate those needs.

(@) dentfication of water resources w ithin the local govermm ent where munoff is
m ost lkely to occur.

Page 4



Appendix E
Strafford R egional Planning Comm ission
D raftRegionalM asterPlan — M ay 2004

() Analysis of the capabilides, constraints, and degree of progress made by the
public and private sectors In m eeting the w ater resource needs.

(1) Identfication and com prehensive assesam ent of state and local regulatory barders
to pmwtectng water resoures, ncliding development policies, zoning,
subdivision, and related codes and theiradm inistation.

General

1€ Take reasonable and prudent precautions to protectallw ater resources from
Tnoom patdble land uses, thus protecting the health and generalw elfare of the
com m unity .

@) Am end developm ent stendards and take otheractions, mcluding the adoption of
Incentives, to prom ote energy efficient practices and the use of sustainable and br
recyclable m aterials.

3) Ensure sufficientw ater supplies exist foruse by the r=gion’s residents, aswellas
native w ildlife and plant com m unites.

@) U == bestm anagem entpractices, carefuilm onitoring of activites, and restoration for
Jand uses w ithin w atersheds to preventpollutants from entering w ater sources.

5) Supportdeveloping an effective and enforceable system to m onitornon-point source
pollution overtim e.

®) Tentify and m ap districts for Shoreland Protection and W etlands Protection.

(7) A doptin the town regulations, State standards for storm w aterm anagem entand
quire a stom w aterm anagem entplan foreach subdivision and site design.

8) C oordinate w ater resources database m anagem entw ith State and Strafford R egional
Planning Comm ission boards to fiirther the protection and m anagem entof the w ater
resources of the region.

©) U se existing overlay protection districts: w etlands, prim e w etlands, shoreland
protection, and aquiferprotection to identify areas requiring special attention from
developers

ZoningO therO rdnances
@€ Review the zoning ordinance and subdivision regulations to ensure that

Page 5
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policies, supports designated grow th areas In the com m unity, and is consistentw ih
the capacity of m unicipal sexvices to serwve new orredeveloped sites.

@) Am end zoning ordnances to allow higherdensities, In clusterad developm entdesion
to Jow erthe am ountof In pervious surface coverage.

3) M odify ordinances to leave 4-8 feetof sand and orgravel above the estim ated
seasonal high w ater @ble at gravel operations.

@) Am end the zoning oxdinance to control the use of excavation sites. V arious types of
contols are available, and could be i plem ented during the excavation perm it
application processunderR SA 155-E.

D evelopm ent

1€ D irectdevelopm ent to environm entally suiable areas.

@) Locate new developm entclose to existing developed areas and existing roadw ays,
aw ay from surface w aters.

3) C ontinue prohibition of construction w ithin the 100-year floodplam.

@) Strive to preserve 25% open space n each m unicipality .

5) R educe the In pervious cover n a developm ent.

®) R educe soil erosion potential by rducing the am ountof clearing and grading on the
site.

(7) R educe the costof storm w aterm anagem entby concentrating mnoff in one area and
reducing mmnoff volum es.

®) In plem enta restrictive steep slope ordinance that 1im its developm enton highly
erodable landsw ithin certan bufferareas.

) T plem ent rparian bufferprotection sendards n subdivision and site plan
regulations.

(10) Strictly controlled orno clearing in areas of stream  buffers, forest conservation areas,
w etlands, springs, and seeps, highly exodable soils, and stom w ater Infilration areas.

11) Thtegrate erosion and sedin entcontrols nto w atershed, w etlands, lakes, stream s, and

Page 6
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(12) Soils@Ebilization through the reestablishm entof coverw ithin tw o w eeks, using hydro
seeding orbark/m ulch/sraw In colderclim ates until seeding ispossible.

(13) Perm etercontiols to retain or filter minoff such as earthen dikes and silt fences.
(14) Apply catch ortap basihns to capture sugpended sedin ents during large stom s.

(15) Uesevegetation in stom w aterm anagem entplan to s@bilize goil, filtleroutpollutants,
and reduce mnoff volum e.

(l6) ImplementBM P technigues to control stom w ater mnoff such as: mfilvation system s,
detention system s, retention system s, constructed w etland system s, filration system s,

and vegetated system s.
@) D ivert mnoff around sites w here pollutants could be picked up by surface
flow .
b) Tnspectareas periodically w here potential pollutants m ay be transported
by nnoff nto w aterbodies.
©) K esp parking areas, outdoor storage areas, and streets clean of debris.
@) C lean outcatch basins and other flow control devices regularly to prevent

backup and overflow of sedin ents and pollutants.

(l7) Uee low -in pactdevelopm entdesion approaches w hen possible such as creating a
m ulb-fimctional landscape and infrastucture.
@) U == open, vegetated drainage system s.
b) Flow and Conveyance System designed to:
i. M axin ize overland sheet flow ; Involve w ider, rougher, and longer
flow paths.
i. Thclude pockets of vegetation 1n flow path
ii. D igperse flow s from large paved surfaces in m ultple directions using
sheet flow when feasble.

Conservaton D esion

@) U s= nanow erand shorter streets, drivew ays, and rights-of-w ay .
@) Alow foran aller lots, nanow er setbacks and frontages, and require less roadw ay .
3) R educe parking area size and use pem eable surfaces foroverflow parking areas.

@) R educe am ountof area m aintained as law n; use drought-tolerant species of grass to
reduce w atering .

5) D isconnect in pervious surfaces e g. slope drivew ays tow ard vegetated areas) .
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®) M aintan significant vegetated buffers forsurface w aters and do notm ow to edge of
water.

(7) U se open, grassed sw ales to convey stom w ater.

®) Ihtegrate sm allerscale BM Ps and landscape features throughout the site.

) R equire enhanced perform ance septic system orregular septic system  ingpections
w hen developm ent isnot served by sew ers.

(10) Enocourage onsite collection or infiltration of rainfall and or minoff from individual
hom e sites.

W etlands

1€ Protectw aterresources through the use of a w etlands conservation overlay zone
applied t© saltm arshes, w etlands, and surface w aters fponds, firstorder stream s,
headw aters).

@) Considerplacing m andatory conservation easem ents on w etlands w ithin subdivisions.

3) Considerproviding stricterprotection of the ecological services of w etlands, such as
fltration.

@) O fficially designate prin e w etlands for the region.

5) Preserve areas sunounding w etlands; particularly prin e w etlands and otherhigh
value w etlands w ith legal sending.

©®) D evelop w etland buffer/setback requirem ents for inclusion in the Zoning O rdinance
that encourages good stew ardship of forestand farm landsw ithin these zonesw hile
restricting Intense Jand uses such as buildings, septic system s and roadw ay's.

Agquifersi ellsG roundw ater

@) Thitate studies to conclusively confirm ordeny the existence of potential aquifers,
dentify susamnable yield mates from know n aquifers, exam Tne the potential for
artificial recharge of groundw ater; and es@blish a system of m onitoring groundw ater
TeSoUTCeS.

@) E stablish an aquiferprotection overlay districtor sin ilar zoning tool to protect
groundw ater resources.

3) Protectagquifers through the use of bestm anagem entpractices and m onitoring of

Page 8
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N egotiate, w hen needed, m utually beneficial m unicipal agreem ents thatprotect
aquifers, crossing m unicipal boundaries.
Ensure plentifiil and safe groundw ater supplies through aquifer recharge protection

ordinances.

Pursue follow up testing of w ells to determ Ine the cunrent state of the r=gion’s
groundw ater resources.

Study the region’sper capita w ateruse and groundw ater recharge and estin ate the
effect that fiature population grow th In SRPC w ould have on groundw ater supplies
and understand the r=gion’s w ater resource needs vs. availbbility n the future.

Tentify altermatives to m onitoring groundw ater to detectpotential contam nation.
Protectw ater supplies around w ells and rivers through es@blishm entorupgrade of

ordinances, such asw ellhead protection districts, w ell recharge areas, aquifer
protection districts, and substantial riparian setbacks forw ater conservation .
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Road Salting
@) Study the in pacts of mad salting on the region’s ground and surface w ater supplies.
@) For lessertraveled 10ads, apply saltin a 4-8 foot strip along the centerline of a tw o-
lane road.
3) D igposad or stockpiled snow should be stored on pervious surfaces at least 25 feet
from the high w aterm ark and/oredge of the bank of surface w ater.
@) Snow storage area should be at least 75 feet from private w ells, 200 feet from
com m unity wells, and 400 feet from m unicipalw ells.
5) Store de-icing com pounds on sheltered, in pervious surfaces and locate saltpiles at
least100 feet from stream s and flood plains.
Landfills
@) D evise a system w hereby the SRPC receives regularupdates on the status of landfill

contam nation plum es and theireffects on the w aterquality of the neatby surface and
groundw ater.

C ollaboratve E fforts and Educational O utreach

@)

Page 10

Facilitate com m unication, education and cooperation am ongstoonsum ers, w ater
providers (utlitdes), and other applicable organizations to link all parties of terestin
w ater resources.

Support the efforts of watershed associations, regional plarning comm ission, and
m unicipalites to coordinate w ater protection and m anagem entw ithin the w atersheds.
Thoorporate policies, regulations and other actions from w atershed m anagem ent plans
through the Planning B oard, C onservation Comm ission, and W aterD istrict.

Educate municipal officials on the imporance of controlling non-point source
poliution.

W ork wih the Conservation Comm ission to notify citizens of potential volmteer
w ater quality m onitoring activites that exist and that w ould faciliate the m onitoring
of surface w aters.
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M aster Plan forNon-PomntSource W ater Pollution Prevention -Land Use

Land U ge: Introduction A uthoriy R ole

@)

S

@)

The RegionalM aster Plan Land U se gection includes policies and in plem entation strategies
rlated o land use. Guiding land use is crtical for controlling non-point source poliution
(NPSP) and therby protecting water resources I every municjpality in the m=gion.
Strategies that reduce non-point source pollution have m any other environm ental benefits for
a m unicipality, ncluding preserving natural species of fish and otherw ildlife, and protecting
open lands.

Per RSA 3647, II, “For the purpose of assisting municipalites in complying wih the
preparation of a local M aster Plan inplementation section, which is a long range action
program of specific actions, tine fram es, allocation of responsibility for actions, description
of land developm ent regulations t© be adopted, and procedures which the municipality may
use to monitor and m easure the effectiveness of each section ofthe plan” SeeRSA 674 2,11

m)), the Strafford Regional Planning Comm ission “shall compile a land use section upon
which all the follow Ing sections chall be based. This section shall trandlhate the vision
satEments nto physical terms. Based on a study of population, econom ic actvity, and
natural, historic, and cultural resources, it shall show existing conditions and the propossd
location, extent, and htensity of future land use” SeeRSA 6742, 11 [)).

Further, Imovative land use controlsm ay be in plem ented such as cluster developm ent. “An
Tnovative land use control adopted under RSA 674 :16 shall contain w ithin it the sandards
which shall guide the person or board which adm nisters the ordinance. An Innovative land
use control ordnance may provide for adm mistration, including the granting of conditional
or special use pem is, by the planning board, board of selectmen, zoning board of
adjusm ent, or such other person or board as the ordmnance may designate”  See RSA
67421,Iand II).

Pursuant to the authorty vested In the Strafford R egional Planning Comm ission (SRPC) and
I localgovermm ents by RSA 3647, Iand IT; 9-A ; 6721, IIT<e; and 674 2, the Comm ission
adopts the follow Ing r=gional policies and r=lated in plem entation stategies.

Land Use: Policy G cals

@)

Protect land resources and balance theiruse and developm ent consistentw ith conservation and
developm entneeds:

@) T cooperation w ith localm unicipalities and the private sector.

) Congistent wih sate and other r=gional and local M aster Plan policies and
In plem entation stategies.

Pagel
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©) I balnce wih the protecton of envionmental resources, the maintenance of
communiy well being, and the ability of municijpalities t© provide and finance
com m unity facilities and on-going services.

@) Encourage orderly grow th and developm ent to m axin ize the control of haphazard
and unplanned developm entand use of Jand, w hich results overtim e, n the
nflation of the am ountof land used perunitof hum an developm ent, and of the
degree of dispersalbetw een such land areas.

Land Use: Policy Princbles
(1) Land w il be protected for the health, safety and w elfare of allusers.

@) Local Planning Boards are encouraged to develop plns that are consisent w ith the
policies, principles, and priorites es@blished In the (Sate) com prehensive developm ent
pln. RSA 9A 1,1V)

3) Land uses and developm ent/conservation practices w ill be consistent w ith r=gional and
municipal M aster Plan policies and in plem entation stategies mcluding those r=lated to
land use and grow th m anagem ent.

(@) Land uses w ill be consistent w ith and encourage susainable / energy efficient operations,
m anagem entpractices and m aterials.

(5) M unicipal land use ordnances and regulations w il lnsure w ater resource protection .

6) Traditonal, com pact settlem entpattems w illbe m aintaned to efficiently use land,
resources, and frastucture nvestm ents. (Consistentw ith State Sm art G row th Principles)

(7) Choices and safety In transportation w illbe provided to create livable, w alkable
com m unites that ncrease accessibility forpeople of allages, w hetheron foot, bicycle, or
In m otorvehicles and reduce pollution. (Consisentw ith State Sm artG row th Principlks)

(8) The w orking landscape w illbe m aintained by susening contiguous tracts of open land in
fam , forest, and othernatural resource uses, and by m Inin izing land use conflictsw ith
these uses. Consistentw ith State Sm artG row th Principles)

) Environm ental quality w illbe protected by m inin izing in pacts from hum an activites and
by planning forand m aintaning natural areas that contribute to the health and qualityy of
life of com m unites and people. (Consisentw ith State Sm artG row th Principles)

(10)The com m unity w illbe nvolved 1n the planning and in plem entation of developm ent to

ensure thatdevelopm ent retans and enhances the sense of place, traditions, goals, and
values of the Jocal comm unity . € onsistentw ith State Sm artG row th Principles)
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11)G row th w illbe m anaged locally, and collaborative efforts w i1l be encouraged w ith
neighboring tow ns to achieve com m on goals and address com m on problem sm ore
effectively. (Consistentw ith State Sm artG row th Principles)

(12)M unicipalites w ill have code enforcem ent personnel to enforce zoning ordinance and
subdivision regulation issues, adm mnister pem it applications, and ingoect and m onitor
construction to m eet sandards.

(13)Land w illbe conserved thatprotects w ater quality and quantity, ncluding land above
aquifers and land providing buffers ad-poent to surface w aters, such as staeam s, lakes and

w etlands.

(14)Shore-side (parian) buffersw illbe preserved that filterpollitants before w ater
discharges nto lakes, stream s and w etlands.

(15)Land w illbe protected fiom erosion using controlm easures and B estM anagem ent
Practices BM Ps) w hen land use alterations occur.

(16)V egetation on land w illbe protected, Including forest canopy and understory on steep,
highly erodible slopes.

Land U se: Policy Standards

1) Existing m unicipal, state and federal standards related to land use planning, developm ent
and consewvation regulations ncluding zonihg, sie pln rwview mwgulations and
subdivision regulations.

(2) Standards in BestM anagem ent Practces to ContzolN cnpomt Source Pollution, A Guide
forC itizens and Town O fficials, NH D eptof Environm ental Sexvices, January 2004 .

3) Overll In pervious coverage of developm ent should not exceed ten percent (10% ) of a
w atershed’s land area.

@) Preserve am ininum of25% of am unicipality’s land foropen space.

5) Future subdivision, use and developm ent w ithtn 250/ of the state’s public w aters shall
meetm nimum standards perthe Com prehensive Shoreland Protection A ct RSA 483 -B)

6) A Ildevelopm entshallbe setback from w atershed shed protection areas as follow s:
m )250' t© provide forcontrolled developm ent.
1) 100’ to provide for lim ited developm ent.
©©) 50" to provide forno orvery restricted developm ent.
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(7) Sie excavation sandards per the State A leration of Tenann or Sie Specific Perm it
Program RSA 485-A 7).

8) W etland protection stendards perRSA 482 A and the miles prom ulgated under that law
EnvW £100-700).

(9) Septc system design standards related t© design and operation per RSA 485-A and
A dm mnistrative Rule Env-W s1000.

(o)

)

Sources forother sandards mclude:

Follow Ing the Flow -N PS A ssesam ent. N atural R esource C onservation
Service and University of New Ham pshire C ooperative Extension.

How GreenwaysW ork:A Handbook on Ecology. 1992 2™ Edition.

Tosw ich M A :N ational Park Service and A tlantic Center forthe Environm ent.

Saving Special Places: Com m unity Funding forLand Conservation.

D ecem ber2002 . Society forthe Protection of New H am pshire Forests.

Open Space forNew Hampshire:A Toolbook of Techniques forthe New
M illennium .2000.New Ham pshire W ildlife Trust.

New Ham pshire’s Changing Landscape. 1999. Society forthe Protection
ofNew Ham pchite Forests and the NH Chapterof the N ature Conservancy .

New Ham pshire Everlastng: An hitative to Conserve O urQ uality-of-
Life.Septem ber22, 2001 . Society forthe Protection of N ew H am pchire
Forests.

Buffers forW etlandsand Surface W aters: A G uidebook forN ew
H am pshire M unicipalities. 1997 Revised Editon).A udubon Society of N ew
Ham pshire.

Tdentification and D ocum entation of Vemal Pools n New Ham pshire.
1997.New Ham pshire Fish and G am e D epartm entN on-gam e and Endangered
W ildlife Program .

A Guide to D eveloping and R e-D eveloping Shoreland Property T N ew
H am pchire. Third Editon, 1999 .N orth C ountry and Southem NH R esource
Conservation and D evelopm entA rea Councils.

M unicipalGuide to W etland Protection . Septem ber1993. State of New
Ham pshire.

Achieving SmartGrowth mNew Ham pshire. April2003. New
H am pshire O ffice of State Planning.

Land Use: In plem entation Strategies

To Inplam ent the policies, the follow Ing In plem entation stategies are nitated in collaboration
w ith Jocalm unicipalities:

M aster Plan and C onsistency
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1) M onior and update regional and local Maser Pln Land Use policies and
In plem entation stategies o ensure they:

@) Define regional and local land use policy goals, principles, stendards, and
In plem entation stategies for:
i. A mnimum of the next five years and preferably ten years.
. Land use pollution prevention m easures, both new and revised.
iii. Land thathasaneed for “goecial” protection.

@) M aintain and update the various data com ponents of the Iocal M aster Plan Land U ses
section perRSA 6742, IT ) as follow s:

@) Analysis of the existing and probable future land uses, characteristics and
opporunites w ithin the m unicipality .

o) Analysis of the existing and planned nfiastucture capacityy, ncluding but not
Iim ied to sew age and w ater treatm ent, sew er and w ater lnes, roads, and school
capacity .

(©) A ssesam ent of the local govermm ent’s present and prospective Jand needs and its
capacity to acoom m odate those needs.

@) Analysis of the capabilides, consttaints, and degree of progress made by the
public and private sectors in m eeting land needs.

) Identification and com prehensive assessm entof sate and local regulatory barders
to protecting land, including developm ent policies, zoning, subdivision, and
related codes and theiradm nistation.

G eneral

@) T ake reasonable and prudentprecautions to prevent incom patible Jand uses, thus
protecting the health and generalw elfare of the com m unity.

@) Am end developm ent standards and take otheractions, including the adoption of
ncentives, to prom ote energy efficient practices and the use of sustainable and br
recyclable m aterials.

3) Tentify and m ap districts for Shoreland Protection and W etlands Protection.

@) C oordinate a land resources database m anagem entw ith State and Stafford R egional

Planning Comm ission boards to further the protection and m anagem entof the Jand In
the r=gion.
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5) U s existing overlay protection districts: w etlands, prim e w etlands, shoreland
protection, and aquiferprotection to identify areas requiring special attention from
developers.

Zong 0 therO rdmances

1) Review the zoning ordinance and subdivision regulations to ensure thatprotection and
m aintenance of w ater resources are consistentw ith the M aster Plan Land U se policies,
supportdesignated grow th areas In the com m unity, and are consistentw ith the capacity
of m unicipal services to serve new orredeveloped sites.

) Prom ote cluster orplanned unitdevelopm entand am end zoning ordinances to allow
higherdensities in clustered orplanned unitdevelopm entdesigns.

3) M odify ordnances to leave at least fourto eight feet of sand and brgravel above the
estim ated seasonalhigh w ater table atgravel operations.

@) Amend the zoning ordmance t© control the use of excavation sites. V arious types of
contxols are available, and could be In plem ented during the excavation pem it
application processunderRSA 155-E.

D evelopm ent

(1) D frectdevelopm ent to environm entally suitable areas, w hile protecting prim e and active
agriculiural lands, w ildlife habitat, asw ell as unigue natural orm an-m ade features.

@) Locate new developm entclose to existing developed areas and roadw ay's, aw ay from
surface w aters.

3) Continue prohibition of construction w ithin the 100-year floodplam.
@) Strive to preserve 25% open lands n each m unicipality .

(5) Am end oxdinances o overall In pervious coverage of developm entdoes notexceed 10%
ofaw atershed’s Iand area.

6) Reduce soil erosion potential by reducing the am ocuntof clearing and grading on the site.

(7) Integrate erosion and sedin ent controls nto aquifer, w etlands, lakes, stream s, and river
protection overlay zones.

(8) Lin itdevelopm enton steep slopes thatare highly exodible.
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(9) Implem entriparian bufferprotection sendards in subdivision and site plan
regulations.

(10) Strictly controlorallow no clearing in areas of stream buffers, forest conservation

areas, w etlands, springs, and seeps, highly erodable soils, and stom w ater Infilration
areas.

(11) Reestablich coverw ithin tw o w eeks for soil sabilization using hydro seeding or
bark m ulch/sraw in colder clin ates until seeding ispossible.

D owntown/Town Center D evelopm ent

(1) Concentrate developm ent In the dow ntow n area as the prin ary business district.

2) Take steps t© curb the expansion of strip com m ercial developm ent in areas outside of the

dow ntow n areas.

3) Encourage any future site design to provide pedestrian linkages w ith the dow ntow n area

and ensure the dow ntow n area is pedestrian -friendly providing adequate sidew alks and
pedestrian faciliies and bikew ays.

@) Provide m ore areas for landscaping, open space, and trees throughoutdow ntow n.

Conservation D esign

(1) U == narrow er, shorter streets, drivew ays, and rights-of-way.

@) ATow foram aller ots, narow er setbacks and frontages, and require less roadw ay .

3) Reduce parking area requirem ents, and use pem eable surfaces foroverflow parking
areas.

@) Reduce am ountof aream aintained as lawn.

(5) U == drought-tolerant species of grass t© reduce w atering .

(6) D isconnect In pervious surfaces e g. slope drivew ays tow ard vegetated areas) .

(7) M aintain significantvegetated buffers for surface w aters; do notm ow to edge of w ater.

(8) U e open, grassed sw ales to convey storm w ater.

(9) ntegrate am aller scale bestm anagem entpractices forw ater retention and landscape
features throughout the site.
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(10) R equire enhanced perform ance ssptic system , orregular septic system Ingpectionsw hen
developm ent isnot served by a public sew er system .

(11) Encourage onsite collection or infilration of rminfall and ornnoff from individualhom e
sites.

W aterR esources

(1) nsure that sufficientw ater supplies exist foruse by the region residents, asw ellasnative
w idlife and plant com m unites.

2) A doptin m unicipal regulations, state stendards for stom w aterm anagem entand require a
storm w aterm anagem entplan foreach subdivision and site desion.

(3) U == vegetation n stom w aterm anagem entplan to s@bilize soil, fillerpollutants, and
reduce mnoff volum e.

(@) Inmplem entbestm anagem entpractices to control stom w ater mnoff such as: mfilbation
system s, detention system s, retention system s, constructed w etland system s, fillration
systam s, and vegetated system s.

@) D wvert mnoff around sites w here pollutants could be picked up by surface flow .
) Ingpectareas periodically w here potential pollutants m ay be transported by runoff
nto w aterbodies.
(©) Kesp parking areas, outdoor storage areas, and streets clean of debris.
@) Clean ocutcatch basins and other flow control devices regularly to preventbackup
and overflow of sedim ents and pollutants.

T

(5) U == low -In pactdevelopm entdesion approaches w hen possible forexam ple:
@) Create am ulbd-fimctional landscape and mfrastuicture.
o) U == open, vegetated drainage system s.
(©) Use flow and conveyance system designed to:

i. M axin ize overland sheet flow , and Involve w ider, rougher, and longer
flow paths.

. Thclude pockets of vegetation 1n flow path
ii. D igperse flow s from large paved surfaces in m ultple directions using
sheet flow when feasble.
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W _etlands

(1) Protectw aterresources through the use of a w etlands conservation overlay zone applied
to saltm arshes, w etlands, and surface w aters (oonds, first order stream s, headw aters) .

) Considerplacing m andatory conssrvation easem ents ordeed restrictions on w etlands
w ithin subdivisions.

3) Considerproviding stricter protection of the ecological services of w etlands, such as
filtration .

@) O fficially designate prim e w etlands for the m unicipalities n the r=gion.

(5) Preserwve areas sunounding w etlands; particularly prin e w etlands and otherhigh value
w etlandsw ith legal sending.

6) D evelop w etland buffer/setback requirem ents for nclusion in the Zoning O rdinance to
encourage stew ardship of forestand farm Jands w hile restricting Intense land uses such as
buildings, ssptic system s and 1o0adw ays.

Aquifersii ellsf2 roundw ater

(1) Esablish an aquiferprotection overlay district or sim lar zoning tool to protect
groundw ater resources.

2) Protectaquifers through the use of bestm anagem entpractices and m onitoring of
activitdes forexisting developm ent located w ithin zones.

) N egotiate, w hen needed,, m utually beneficial m unicipal agreem ents that protectaquifers,
crossing m unicipal boundaries.
@) Ensure plentifizl and safe groundw ater supplies through aquifer recharge protection

ordinances.

(5) Protectw ater supplies around w ells and rivers through establishm entorupgrade of
ordinances, such asw ellhead protection districts, w ell recharge areas, aquiferprotection
districts, and substantial riparian sstbacks forw ater conservation.

C ollaboratve E fforts and Educational O utreach

(1) Faciliate com m unication, education and w orking relationships am ongst residents,
developers, and other Interested organizations to foster land protection program s and
assess opporunities form ore environm entally sound land use developm entand
conservation practices.
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