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MISSION STATEMENT

The Oyster River, the river corridor, and the gr eater Oyster River watershed have a number of important resource
values for which the river was designated into the New Hampshire Rivers Management and Protection Program

(RMPP). An advisory management plan is required by the state program and will be used to help guide river

communities to achieve their goals in protecting and managing the valuable resources of the river.

The most important resource values to protect include::
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surface waters have been a primary source of potable water supply for the Town of Durham and the University of
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influence on the health of the Great Bay Estuary system.

The importance of pristine riparian floodplain along several portions of the river corridor - There are several
portions of the river corridor that have pristine riparian floodplains ¢ hundreds of acres in extent. Significant storm
events haveincreased substantially over the past decade, resulting in costly infrastructure and property losses due to
flooded and failed culverts. These floodplain areas are extremely important in providing flood storage, keeping
losses lower than they would otherwise be.

Significant value for the purpose of edu cation and scientific research - The core campus ofthe University of New
Hampshire (Du rham) lies adjacent to the Oyster River and the university owns over 200 acres of forested land along
the river. These lands and waters, collectively known as the College Woods, are heavily used for teaching and
research. College Woods is usedby courses in the Department of Natural Resources and the Environment,
Thompson School, Biology Program (General Ecology), and the Departments of Biological Sciences, English, and Art.

Numerous animal specie s - The Oyster River and its corridor support numerous an imal and fish species, which are
rare or vulnerable and have been listed as threatened, endangered, ofspecial concern to the stateincluding osprey,
New England cottontail, and the American brook lamprey .

The collaborative effort between state agencies an d municipalities in order to create a water supply protection
reserve - The communities of Dover, Madbury, Durham, Lee, Portsmouth, and the University of New Hampshire
obtain a portion of their drinking water from these rivers, and in an unprecedented move in New Hampshire,
contributed funds or in -kind support to aid in the establishment of a water supply protection reserve on the Samuel
A. Tamposi property.

The Oyster River Management Plan proposes a management approach focused on protecting and conservig the
river  many resources, advocating for water quality and quantity to sustain aquatic and recreational uses, protecting
riparian and aquatic habitat, and balancing the development of land and water uses for other public needs within the
river corridor and watershed.

The Oyster River Local Advisory Committee (ORLAC) advocates for the implementation of the Plan and supports
integration of its goals and strategies by the corridor communities in their planning initiatives and land use decisions.

The mission of the ORLAC is to carry out its duties and responsibilities established by the New Hampshire RMPP
(NH RSA Chapter 483:8-a) to protect and maintain the resources, values, and characteristics of the Oyster River.
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Background, History, and Accomplishments

Oyster River Watershed Association

Founded in 2000, the Oyster River Watershed Association is a 501(c)(3) nonprofit that seeks to protect, promote and
enhance the ecological integrity and environmental quality of the Oyster River watershed through community
participation and involvement. The Association holds monthly meetings and river walks, conducts outreach and
educational activities throughout commu nities in the watershed, sponsors water quality monitoring through the NH
Volunteer River Assessment Program on the Oyster River, and attends local meetings and provides occasional
comment on projects of significance in the watershed. In 2001 the Associatbn developed a watershed management
plan for the Oyster River based on neighbor-to-neighbor collaboration.

Oyster River Watershed Association Riverwalks & Outreach Events
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of these walks has been to learn about land uses and character of thevegetation along the streams, as well as

potential water quality ramifications of situations that are observed. Most walks have consisted of walking a

particular section of either the main stream or a tributary, but some have concentrated on particular issues of

concern. Walks have been in heldin all months of the year; winter walks have facilitated examination of stream

sections that arevery marshy. The walks are open to anyone who is interested.

Oyster River Watershed Association displays and volunteer water quality monitoring displays have been set up at
many annual and special events in the watershed towns over the last decade:
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Oyster River Watershed Management Plan (June 2001)

In 2001, the Oyster River Watershed Association developed a management plan in order to create a platform for
conversations regarding the long-term protection and management of the natural resources within the Oyster River
watershed. This plan began with the Oyster River Watershed Association reaching out through a series of focused
interviews to gather an understanding of the communities and the citizens living within them. The interviews
evoked discussions that went much deeper than simply deciding on management techniques. It brought forth citizen
awareness on many environmental issues and that regional approaches will be necessary to effectively plan and
manage the riverzs resources. The concept of this management plan was to protect valuable resources as compared to
a management or restoration effort and there would need to be a delicate balance between individual and
community efforts whereby community intentions and limitations are respected.
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Necessity of the River Management Plan

In June 2011, the Oyster River became one of 18 rivers designatethy the Governor and Legislature of the State of
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(RMPP). The Rivers Management and Protection Program identified a number of river -related values including a

variety of natural, managed, cultural, recreational and other resource values. Some are significant at the local level;

others are significant at either the state or national level. The resource values that qualified the Oyster River for

designation included geology, wildlife, vegetation and natural communities, fish, water quality, natural flow, open

space, impoundments, water withdrawals, historic and archeological, community river resources, boating, other

recreation, public access, scenery, landuse, and scientific resources.

The designation recognized the special qualities of the Oyster River and, under the provisions of RSA 483, the
designation provides increased protection against the construction of new dams, damaging channel alterations, water
quality impairment, and the siting of solid and hazardous waste facilities in the river corridor.

While designation of the Oyster River improved the protection and management of the river itself, ongoing efforts at

the local level are needed to addres the use and conservation of the river corridor and watershed. A growing
recognition by local citizens and officials of the Oyster River's valuable contribution to the overall quality of life in

their communities is evidenced by the twenty -two letters of support submitted in conjunction with the Oyster River
designation into the RMPP.

The primary purpose of the Oyster River Management Plan is to incorporate the goals of the ORLAC, the corridor
communities, and the river users; and to protect the rivers natural, recreational, cultural, and historic resources.

River Managemé&tan Purpose and Goals

The purpose of the Oyster River Management Plan is to:

1. Identify exi sting resources and current conditions

2. Identify priority management issues

3. Prioritize management issues and develop strategies to address them

4. Develop and implement an action plan to achieve the management priorities

The primary goal of the plan is to establish a unified frame work from which river corridor communities and
watershed communities can work together to achieve protection of the Oyster River and its resources. Priority
management issues identified in the plan include the following:

1. Water Quality and Quantity Protection

2. Flood Management and Remediation

3. Land Protection - Resource and Habitat Conservation
4. River Corridor and Watershed Planning

5. Stewardship, Education and Outreach

11




Scope of the River Management Plan

The River Management Plan focuses on the river corridor , or the immediately adjoining land, and considers the
character, resources, land use and development within the greater Oyster River watershed in order to
comprehensively evaluate linkages between river and watershed resources and uses, and to assess any potential
threats to the river.

The River Management Plan identifies short-term, intermediate and long -term goals for river and watershed

protection along with strategies to address them. An Action Plan will organize the goals and strategies in a timeframe
that allows for effe ctive and timely implementation.

Plan Development Process and Participation

The ORLAC worked with the Strafford Regional Planning Commission to develop the Oyster River Management
Plan. Tasks completed in development of the Plan included: mail surveys sent to property owners along the river;
interviews with the Conservation Commissions in the Towns of Barrington, Durham, Lee and Madbury; key person
interviews in the watershed; and public informational meetings for review and comment on the draft and fina | river
management plans.

Public Participation Process

Mail -out survey: In early 2014, the Oyster River Local Advisory Committee, in partnership with the Strafford
Regional Planning Commission, distributed a questionnaire to property owners on or near th e river as part of their
information gathering component for the development of the Oyster River Corridor Management Plan. A formal
letter accompanied the survey to inform residents that the river corridor management plan, when completed, will
identify short, inte rmediate, and long-term protection goals for the river and watershed, along with strategies to
address them. The plan will be shared with towns along the corridor with recommendations as to how they might
implement its goals and strategies. Out of the 512 surveys sent out, 114 responses were received;His constitutes a
22% response raé. The full report can be found in the Appendices.

Key interviews : There were six interviews conducted as part of the informatio n gathering process. Interviewees
included a member of the Oyster River Watershed Assodation, two members of the Lee Conservation Commission,
President of Chinburg Properties, a Durham resident, and a staff memberfrom the UNH Stormwater Center. Details
of each interview can be found in the Appendi ces

Strafford Regional Planning Commission also provided other forms of outreach, which included:

1 Meeting wit h eachconservation commission within the Oyster River corridor

1 Meeting with the Oyster River Local Advisory Committee and Watershed Association

1 Making available DRAFT copies of the Management Plan to the general public for review and comment on
the Srafford Regional Plannin g website

Submitting of the DRAFT Management Plan to NHDES for review and comment

Pogting on NHDES blog and newsletter

Distribut ing of press release to notify the public of the Plangs completion

=A =4 =4 =4

Organizing a public meeting was held to introduce the Plan to the watershed
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River Classifications

As part of it s designation as a protected river, the Oyster River was divided into four segments based on the land use
and environmental characteristics of the river and river corridor ¢ two rural/community segments, one rural
segment, and one community segment. Following is a detailed description of each segment and a map showing their
locations along the river corridor.

Table 1: Location and Length of Designated River Segments

Segment Designation  Location Segment Length
(linear miles)

Immediately dow nstream of the Hall Road bridge in Barrington,

Rural/Community 4.6 miles to the upstream of Old Mill Road in Lee. 4.60
Immediately downstream of Old Mill Road in Lee, 3.07 miles to
Rural L 3.07
the upstream Route 155 crossing in Lee.
. Immediately downstream of the Route 155 crossing in Lee, 4.5
Rural . . ) 4,
ural/Community miles to the Oyster River Dam in Durham. 50
. I iatel f th River Dam in Durham,
Community mmediately downstream of the Oyster River Dam in Durham 1.80

1.8 miles to the Mill Pond Dam in Durham.
Total Miles 13.97

[Source: Oyster River Nomination, 2010]

The total river length nominated for protection is 13.97 miles, from Hall Road near the headwaters in Barrington and
runs through to the Mill Pond Dam in Durham. The total acreage of land within the Oyster River Corridor is 3,910
acres.

Rural/CommtymRiver Segment and Requirements

The River is designated as a rural/community segment immediately downstream of the Hall Road bridge in
Barrington, 4.6 miles to the upstream of Old Mill Road in Lee; and immediately downstream of the Route 155
crossing in Lee, 4.5 miles to the Oyster River Dam in Durham.

According to RSA 483:7a (New Hampshire Rivers Management and Protection Program) rural -community rivers are
defined as:

26 U1 QGivkts wor segments which flow through developed or populated areas of th e state and which possess
existing or potential community resource values such as those defined in official municipal plans or land use
controls. Such rivers have mixed land uses in the corridor reflecting some combination of open space, agricultural,
residential, commercial and industrial land uses. Such rivers are readily accessible by road or railroad and may
include impoundments or diversions. ?

Rural River Segment and Requirements

The River is designated as a rural segment immediately downstream of Old Mill Road in Lee, 3.07 miles to the
upstream Route 155 crossing in Lee.

According to RSA 483:7-a (New Hampshire Rivers Management and Protection Program) rural rivers are defined as:
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? othose rivers or segments adjacent to lands which are partially or predominantly used for agriculture, forest
management and dispersed or clustered residential development. Some instream structures may exist, including low
dams, diversion works and other minor modifications. 2

Community River Segment and Requirements

The River is designated as a community segment immediately downstream of the Oyster River Dam in Durham, 1.8
miles to the Mill Pond Dam in Durham.

According to RSA 483:7-a (New Hampshire Rivers Management and Protection Program) community rivers are
defined as:

26 Ul Qivkis wor segments which flow through developed or populated areas of the state and which possess
existing or potential community resource values, such as those identified in official municipal plans or land use
controls. Such rivers have mixed land uses in the corridor reflecting some combination of open space, agricultural,
residential, commercial and industrial land uses. Such rivers are readily accessible by road or railroad, may include
existing impoundments or diversions, or potential site s for new impoundments or diversions for hydropower, flood
control or water supply purposes, and may include the urban centers of municipalities. 2

Figure 1: Oyster River Watershed and Designated Segments Map
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[Source: Strafford Regional Planning Commission, 2014]
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Shoreland Water Quality Protection Act (SWQPA)

The SWQPA (RSA 483B), originally named the Comprehensive Shoreland Protection Act (CSPA) was enacted by the

1991 session of the Legislature. The act established minimum standards for the subdivisbn, use and development of
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changes took effect including limitations on impervious surfaces, revised vegetation maintenance requirements and

the establishment of a permit requirement for many, but not all, construction, excavation and filling activities within

the protected shoreland. During the 2011 legislative session, the CSPA was renamed the Shoreland Water Quality

Protection Act and changes were made to the vegetation requirements within the natural woodland and waterfront

buffers, the impervious surface limitations and a new shoreland permit by notification process was established.

Waterbodies that fall under the jurisdiction of RSA 483 -B include:

Fourth order and greater streams and rivers

Rivers or river segments designed under RSA 483, the Rivers Management and Protection Program

Lakes and ponds greater than 10 acres in size

Tidal waters subject to the ebb and flow of the tide

It is important to note that according to RSA 483B, all rivers or river segments designated into the Rivers
Management and Protection Program fall under the jurisdiction of the Shoreland Water Quality Protection Act.
However, during the nomination of the Oyster Rive r there were revisions made to House Bill 44, which exempted
certain portions of the River from the provisions of the Act.

= =4 -4 =4

According to House Bill 44 :

? 6 E GO hand 3¢ order portions of the Oyster River shall be exempt from the comprehensive Shoreland

protection act under RSA 483! 0 ?
Due to this exemption, the segmentof the River which falls under jurisdiction of the SWQPA begins at the junction of

Dube Brook and the Oyster River in Madbury. It is at this location that the river becomes a 4t order stream and
subject to the provisions of the SWQPA.

River Corridor and Watershed Characteristics

The Oyster River is a tributary of the Piscataqua River and part of the Great Bay Estuary in coastal New Hampshire.

3T T wUDBYI Uz Uwl 1 EE hdwi bf Basringfoh bnb Gow Ba3tuthtbligh lwee, Madbury and Durham before

flowing into the Great Bay. The freshwater and saltwater portions of the river are separated by the Mill Pond Dam in
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nature.

River Corridor

As defined by RSA 4834, the Oyster River corridor includes the river and the land area located within the distance of
1,320 feet (quarter mile) of the normal high water mark or to the landward extent of the 100-year floodplain as
designated by the Federal Emergency Management Agency, whichever distance is larger. The Oyster River corridor
is located within the communities of Barrington, Lee, Madbury, and Durham ¢ onsisting of 3,910 acres of land and
water.
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Table 2: River Corridor Acreage by Community

Community Community Area Corridor Corridor Area Community in Corridor
(acres) (acres) (percentage) (percentage)
Barrington 31,117.3 880.0 22.%% 2.8%
Lee 12,927.3 1,548.0 39.6% 12.0%
Madbury 7,799.1 150.8 3. % 1.%%
Durham 15852.3 1,331.3 34.0% 8.4%
TOTAL 67,696.0 3,910.1 - -

[Source: Strafford Regional Planning Commission, 2014]

Watershed

The Oyster River watershed spansjust over 5 times the area of the river corridor and is approximately 31 square
miles or 19,875acres in size. It is one of the smallest watersheds located within the New Hampshire Coastal Basin.
The drainage from the Oyster River and its watershed empties into the Great Bay, an estuarine system, which then
empties into the Gulf of Maine. The Oyster River and all its tributaries in Barrington, Durham, Lee and Madbury are
designated Class A streams The river is used as a water supply for the Univ ersity of New Hampshire and the Towns
of Durham and Lee.

Table 3:Watershed Acreage by Community

Community Community Area Watershed Watershed Area Community in Watershed
(acres) (acres) (percentage) (percentage)
Barrington 31117.3 2,879.5 14.3% 9.3%
Lee 12,927.3 4,759.7 23.9% 36.8%
Madbury 7,799.1 3,320.7 16.7%6 42.68%
Durham 15852.3 7,525.5 37.9% 47.5%
Nottingham 30,996.7 315.5 1.6% 1.0%
Dover 18,592.1 1,074.2 5.4% 5.8%
TOTAL 117,284.8 19,875.1 100.0% -

[Source: Strafford Regional Planning Commission, 2014]

Table 4:2013 Oyster River Stream Gage Flow Data

Number of Subwatersheds 7

Elevation Change Along River 380 feet

Median Daily Discharge 19.1cfps

High Mean of Mon thly Discharge 49.0 cfps (Mar.)
Low Mean of Monthly Discharge 3.74 cfps (Aug.)
Peak Streamflow 193 cfps (Sep. 13)
Maximum Stream Gage Height 4.24 feet (Sep. 13)

Note: Discharge data was collected from 2013 Oyster River stream gage recordsthe mean of monthly discharge
records were unavailable for Oct., Nov., and Dec.

[Source: USGeological Survey Gage Station #01073000 Oyster Rivenear Durham, NH ]

17




Chapter Ill: Resource ldentificatiol




Identification and Description of River Resources

During the river nomination process, the Rivers Management and Protection Program identified a number of river -
related values and characteristics that qualified the river for designation including a variety of natural, managed,
cultural, recreational and other re source values. Some are significant at the local level; others are significant at either
the state or national level.

The resourcevalues that qualified the Oyster River for designation include geology, wildlife, vegetation and natural
communities, fish, water quality, natural flow, open space, impoundments, water withdrawals, historic and

archeological, community river resources, boating, other recreation, public access, scenery, land use, land use
controls, and scientific resources.

Natural Resources

Geplogic Resources
Much of the Oyster River watershed is underlain by plutonic and metasedimentary rock formations. Plutonic, or
igneous, formations include coarse-grained granitic and diorite ro cks. Refer to Figure 2 for the distribution and

description of these rock types within the watershed.

Figure 2: Geologic Formations of the Oyster River Watershed

NH Bedrock Units
New Hampshire Plutonic Suite
Dclm - Barrington Pluton (Late Devonian)

De9 - Exeter Diorite (Early Devonian)

Metasedimentary and Metavolcanic Rocks of the Merrimack Rough
SOb - Berwick Formation
SOe - Eliot Formation

SOk - Kittery Formation

[Source: NH GRANIT]

Similar to most of New Hampshire, the bedrock underlying the Oyster River corridor wa s covered by unconsolidated
stratified drift d eposits of till, unsorted glacial sediment, following the last glaciation. Stratified drift deposits consist
of sand and gravel transported by Pleis glaciers and deposited in layers by meltwater streams.! These coarsegrained
deposits are the basis for statified -drift aquifers that are common and productive water sources in the watershed.
These deposits also can provide signficant sources of gravel and sand for construction purposes.

1 Thomas J. Mack, Sean M. Taylor. Geohydrology and Water Quality of Stratified-Drift Aquifers in the Bellamy, Cocheco, and
Salmon Falls River Basins Southeastern New Hampshire. NHDES. 1992.
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Aquifers
In New Hampshire, aquifers are classified into two major ty pes: bedrock and stratified drift.
Bedrock Aquifers

Bedrock aquifers consist of fractured bedrock and ledge (highly fractured shallow bedrock). Interconnected features
form fracture systems, which are highly variable in their occurrence, connectivity, an d potential water yield.
Groundwater may be stored within fractures and wells drilled into large fractures or extensive fracture systems may
yield high amounts of groundwater. However, wells that do not hit a fractured area are likely to yield little, if a  ny,
water. One of the most reliable but often costly methods for locating fractures and fracture systems is by conducting
geophysical mapping of the subsurface bedrock. Test wells are necessary to quantify potential water yield. The
Oyster River watershed is underlain by bedrock, which provides sufficient yield for residential and some commercial
uses.

Stratified Drift Aquifers

Stratified drift aquifers are composed of layers of sand and gravel deposited by meltwater coming from glaciers, not
the glaciers themselves. These layers arepartially or fully saturated by groundwater below the land surface. Water
yield from stratified dr ift aquifers is highly affected by groundwater recharge from precipitation, snowmelt and

atmospheric conditions (drought). These sand and gravel deposits are widespread in large river valleys and form
broad, moderate to steep sloping hills on the landscape.

Stratified drift aquifers comprise nearly 8.5 percent of the total land area (13.3 percent of the total area)of the Oyster

River watershed. wUUOOEUa wOl wUOT 1 whEUIT UUT 1 EzUwUUOUEUDI PT EWEUDT OwE@UDI 1 |

Table 5: Acreage of Stratified Drift Aquifers by Watershed Community

Community Watershed Watershed Area Corridor Corridor Area
(acres) (percentage) (acres) (percentage)
Barrington 3243 12.2% 87.8 25.2%
Lee 1,069.1 40.%% 223.2 64.1%
Madbury 469.1 17. %6 0.0 0.0%
Durham 285.7 10.8% 37.0 10.6%
Nottingham 11.3 0.4% 0.0 0.0%
Dover 488.2 18.4% 0.0 0.0%
TOTAL 2,647.7 100.0% 348.0 100.0%

[Source: NH GRANIT]

Spruce Hole Aquifer

The Spruce Hole Aquifer is comprised of glacial deposits left behind during the recession of the last continental ice
sheet thatblanketed the region. Straddling Lee and Durham, it is well positioned between the Lamprey and Oyster
Rivers. In the early 1970s the Town of Durham began actively seekingways to protect the adjacent Spruce Hole
unique Kkettle bog through land conservation. By 1989 the Town had established theSpruce Hole
Conservation Area| approximately 35.6 acres of permanenty protected land that sits atop the aquifer. Subsequently,
studies of the aquifer by the USGS (Moore,1990) the engineering firm Dufresne -Henry (1989), and UNH (Ballestero
and Lee, 2000) identified the aquifer as a potential future public water supply.

In March 2012, the PHydrological Investigatio n Town of Durham ¢ University of New Hampshire Final Report O > w
presented the findings of the long-term pumping test conducted by Emery & Garrett Groundwater, Inc., on the
Spruce Hole Aquifer (NH DES Production Well DGD-PW?2). In 2013 the Town purchased the adjacent 172acre
parcel, on which the Natural ResourcesConservation Service holds a conservation easementto further protect the
aquifer and augment protected frontage along the Oyster River.
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http://pubs.usgs.gov/wri/1988/4128/report.pdf
http://www.ci.durham.nh.us/sites/default/files/fileattachments/towncouncil/spruce_hole_well_final_report_by_emery__garrett-march_2012.pdf

Spruce Hole SphagnuideathBog

The Spruce Hole Aquifer is also home to one of the few remaining undisturbed kettle -hole bogs in New England, the
only such remaining in southeastern New Hampshire. The Spruce Hole Bog is an exceptional and environmentally
sensitive formation created by the melting of a glacier. It w as classified as a unique ecological area by the US National
Park Service and in 1972 registered as a National Natural Landmark (NNL). Kettle hole bogs are distinctive
ecosystems whose species composition can be greatly influenced by water table charactestics and chemical
composition of incoming water. Recent development pressures and projected use of the Sprucédole Aquifer as a
public water supply for Durham required a study on the biological characteristics of the bog. Principle
findings included that the bog is aperched system (separated by deposited organic material from the water
table) and responds rapidly to rainfall, even though the underlying aquifer does not.?

On November 17, 2009 members of the public attended an unveiling ceremony of an official US Government NNL
bronze plaque given to the Town of Durham by the National Parks Service (NPS), recognizing the Spruce Hole Bog
as a unique geologic occurrence.

Refer to Figure 3 for the distribution of stratified drift aquifers throughout the ent ire watershed.

Figure 3: Distribution of Stratified Drift Aquifers in the Oyster River Watershed

Aquifer Distribution

Stratified Drift Aquifer

[Source: NH GRANIT]
Transmissivity

Transmissivity of an aquifer is a measure of the quantity of water that can be transmitted horizontally. The term is
ty pically used to determine the water t hat an aquifer can deliver to a pumping well. It can be calculated directly from
the aquifl Uz Uw EYT UET 1T wi OUDBand GeHitaOsaturdted Ghickbés® Tmaridrmisaivity of stratified drift
aquifers in the Oyster River watershed is estimated to be largely 0 to 500 feet squared per day, with isolaed areas of
1,000 to 2,000 feesquared per day and a very small portion of greater than 3,000 feet squared per day (Spruce Hole
Aquifer) .

Refer to Figure 4 for the distribution and estimated transmissivity of stratifi ed drift aquifers in the Oyster River
watershed.

2Thomas P. Ballestero, Frank S. Birch, and Thomas Lee. Hydrology of the Spruce Hole Aquifer. UNH.
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Figure 4. Estimated Transmissivity of the Stratified Drift Aquifers in the Oyster River Watershed

Transmissivity of Stratified Drift Aquifers
(in feet squared per day)
0 to 500
1,000 to 2,000
I Greater than 3,000

[Source: NH GRANIT]
Local Protections of Groundwater Re sources

The importance of groundwater movement in replenishing water within the aquifers cannot be neglected. Some of
this water may move in from adjacent top ographic watershed divides, but most has filtered downward through
overlying materials and lat erally through the bedrock from rainfall and snowmelt .2 Many areas within the watershed
have been the focus of land consevation efforts focused on water resource protection.

Samuel A. Tamposi Water Supply Reserve

In 2001, the Town of Barrington completed one of the most considerable local and regional protection measures in
managing water quality and quantity by permanently pr otecting 1400 acres of undeveloped land, identified as the
Samuel A. Tamposi Water Supply Reserve (SATWaSR) The Reserve is home tothe headwaters of the Oyster and
Bellamy Rivers, which are both significantly important water supplies for the coastal communities. It includes a wide
variety of habitats and populat ions of moose, bear, fox and fisher. Features also contain globallyrare Atl antic white
cedar swamp communities. The Town of Barrington owns the land that is protected by an easement teld by the
Society for the Protection of NH Forests. This large tract of conserved land makes it important for maintaining high
water quality and st able flow volumes downstream. 4

Sprucewood Forest

In 2013, the Town of Durham purchased a 171+acre parcelalong the Oyster River, known as Sprucewood Forest, to
protect drinking water for the Town and the University of New Hampshire (UNH).  This land acquisition project,
which required funding from federal, state, and local sources, provides additional protection for the Spruce Hole
Aquifer and ensures a clean water supply for almost 16,000 people on the municipal water system. In addition to
protecting wat er, Sprucewood Forest provides excellent wildlife habitat and recreational opportunities. The property
is of critical importance, as it contains suitable land for New England Cottontail, a state -listed endangered species.
Sprucewood Forest is nowv part of the conservation and recreation corridor along the Oyster River, connecting over
2,000 acres of existing conserved land and trails>

3 Peter Thompson. University of New Hampshire. 2009

4 Julia Peterson, Amanda Stone, and James HouleProtecting Waer Resources and Managing Stormwater in New HampsiuitéH
Cooperative Extension.

5"Conserved Land Helps Protect Oyster River - a Primary Source for UNH and Durham." The Source, 2013.
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Another way to actively manage potential threats to gro undwater, other than conservation efforts, is through
groundwater reclassification. This is a process that involves both the loal entity + a water supplier or municipality +
and NH DES. The primary benefit of reclassification is increased safety of public water supply wells or aquifers in the
area that has beenreclassified. Limiting high -risk land uses and ensuring compliance with BMP rules are effective
groundwater protection tools. While municipal zoning or site plan regulations may apply some protection during
review of new land use activities, GAA/GAL reclassification ensures that all land uses with the potential to
contaminate groundwater follow simple BMPs and minimize the risk of releasing regulated substances?®

According to the NH Groundwater Protection Act: RSA 485 -C, the four classes of groundwater are: GAA, GAl, GA2,
and GB.

Table 6: Classes of Groundwater

Class Local Inspection of Potential Description/Comments
Contamination Sources (PCS)

1 Most protected areas
1 Includes groundwater flowing to public water supply wells

Cas Yes (wellhead protection areas).
1  Prohibits six high risk land uses
GAL Yes 1 Local entities identify valuable groundwater resources they want to
protect via management of potential contamination sources
GA2 No 1 Includes high-yield stratified drift aquifers mapped by the USGS
that are potentially valuable sources of drinking water
GB No 1 Includes all groundwater not in a higher classification. As in all

classes, groundwater must meet drinking water quality standards

[Source: NHDES Source Water Protection Program, 2011]

Lee Well and Spruce Hobjuifer

In 2004, the UNH/Durham water system worked with American Ground Tru st and NHDES to reclassify the
Wellhead Protection area for the Lee Five Corners gravel pack well to GAA status from its original status of GA2.
Located in the Town of Lee at the [dead] end of Old Concord Road west of the Lee Five Corners intersection, this
well is primarily a drinking water supply for the Town of Durham and the University of New Hampshire (UNH)

The Town of Durham is entitled to the largest water volume from the w ell. The Town of Lee has access to a portion of
the water from the well, but currently only has 6 full -time hook-ups and occasional fire suppression. The Lee Well
and Spruce Hole Aquifer are combined; The Spruce Hole Aquifer drains to the Oyster River by way of Chesley
Brook. The population served by the well varies seasonally depending on the enrollment at UNH. A minimum year -
round base of 8,000 people in the Town of Durham is served. This rises to about 24,000 people when UNH is in
session. The Town of Durham will maintain and update the Lee Fiver Corners Well Potential Contaminant Source
(PCS)Inventory (and conduct inspections of PCSs)on behalf of both towns at least once every three yearsin order to
maintain the GAA classification of the wellhead prot ection area”

Lastly, local groundwater ordinances focus on the protection of aquifers as well as other locally important
groundwater, such as wellhead protection areas. Many local ordinances provide an alternative to a strictly regulatory
approach based solely on local use restrictions by including provisions for inspections, measurable performance
standards for best management practices and stormwater treatment, and protection of selected groundwater
resources that serve as drinking water supplies to ensure the necessary resources can be focused in these areds.

A summary of the local groundwater protections within the Oyster River corridor can be found in Table 7.

6 NH Department of Environmental Services. The DES Guide to Groundwat@rotection Revised October, 2008.

7NH Department of Environmental Services. Ground Water Reclassification, Lee Five Corners Wellhead ProtectionMnesican
Ground Water Trust. November 10, 2003.

8 NH Department of Environmental Services. Innovative Land Use Planning Techniques: A Handbook for Sustainable
Development. Chapter 2.5 Protection of Groundwater and Surface Water Resources. October, 2008.
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Table 7: Local Protectionsof Groundwater Resources by Corridor Community Identified in th e PREPA.

Community Wellhead Aquifer Source Water Prohibition on Water Resource
Protection Protection Protection Large Ground Management Plan in
Regulations Regulations District Water Master Plan
Withdrawals &
Export

Barrington Yes Yes No No No

Lee No Yes No No Yes
Madbury Yes Yes No No Yes
Durham * No Yes No No No

[Source: Piscataqua Region Environmental Planning Assessment. PREP. March, 2010.]

*The Town of Durham and UNH have an Integrated Water Resource plan for the Oyster River; this is not part o f the
30pOzU0w, EV0T Uw/ OEOB w

Wildlife Resources

The Oyster River corridor supports a diversity of habitats including: wetlands, forests, and open spaces that are home
to a wide variety of wildlife . Especially important are the large tracts (>2000 acres) ofinfragmented land that extend
northwest in the watershed and into the Samuel A. Tamposi Water Reserve As a whole, the Oyster River and

adjacent riparian habitats are critical for t he movement of wildlife species.

Figure 5: Unfragmented Lands

Unfragmented Lands
<500 acres
500 - 2000 acres

I > 2000 acres

[Source: Wildlife Action Plan. US Fish & Wildlife Service, 2010.]

The following tables list species of mammals, macroinvertebrates, and birds that have been observed in the Oyster
River and River corridor.

Table 8: Mammals in the Oyster River and River Corridor

Fisher Beaver Black Bear Eastern Chipmunk Mink

River Otter Moose Hairy -Tailed Mole Virginia Opossum Red Fox

Grey Squirrel Ermine Raccoon Coyote Red Squirrel
Snowshoe Hare Striped Skunk Muskrat Meadow Vole Little Brown Bat
Deer Mouse Short-tailed Weasel | Pygmy Shrew White -tailed Deer Porcupine

New England Cottontail (E) | Eastern Cottontail Woodchuck White -footed Mouse | Grey Fox
Southern Flying Squirrel Star-nosed Mole

(E) = Endangered species defined by the NH Department of Fish and Game

[Source: Inventory of Natural, Agricultural, and Cultural Resources on the Tuckaway and Shel tering Rock Farms,
Lee, NH 2009. Observed on River Walks and Wildlife Screenings.]
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Table 9:Macroinvertebrates Observed in the Oyster River and River Corridor

Non -biting Midges
Tube-maker Caddisflies

Snail
Broad-shouldered Water
Striders; Ripple Bug

Fingernet Caddisflies

Crane Flies

Pillbug Caddisfly

Dobsonflies Dragonflies/Damselflies
Black Fly Common Stoneflies
Trumpet -net Beetles

Caddisflies

Northern Primitive Caddisflies
Caddisflies

Biting Midges Flatworms

Earthworms
Aquatic
Amphipod
Giant Water
Bugs
Darner

Angleworms

Mayfly
Winter Stoneflies

Balloon Flies
Net-spinning

Caddisflies
Alderflies

[Source: David Neils, NH Department of Environmental Services. Stream Biomonitori ng Report, 2007]

Table 10:Bird Species in the Oyster River and River Corridor

American Black Duck
Snowy Owl
Banded Pigeon

Song Sparrow

Blue Winged Warbler
Whip -poor-will (C)
Pileated Woodpecker
American Woodcock (C)
Mourning Dove
Red-shouldered = Hawk
©)

Nor thern Harrier
Broad-winged Hawk
Brown -headed Cowbird
House Wren

Ovenbird

Pileated Woodpecker
Turkey

Wood Thrush (C)
Red-breasted Nuthatch
Bluebird

Yellow -rumped Warbler
Eastern Meadowlark
Scarlet Tanager

Rufous Side Towhee Cedar Waxwing

Canada Goose Gray Owl

Ruby-throated Warbling Vireo

Hummingbird

Common Nighthawk (E) Golden-winged Warbler
©

Great Blue Heron Cerulean Warbler (C)

Northern Cardinal "O00x1 UzUw' EPO

Red-belly Woodpecker Red-winged Blackbird

Wild Turkey American Goldfinch

American Crow Barred Owl

Hairy Woodpecker Downy Woodpecker

Horned Lark Pied-billed Grebe

Brown Creeper Gray Catbird

Evening Grosbeak Field Sparrow

Dark-eyed Junco American Kestrel

Partridge Pewee

Timberdoodle Tufted Titmouse

White -breasted Nuthatch White -throated Sparrow

Common Yellowthroat Yellow -bellied Sapsucker

American Robin Rosebreasted Grosbeak

Osprey Great Horned Owl

Double-crested Cormorant Ruffed Grouse

Screech Owl Blue Jay

House Sparrow Chipping Sparrow

Mallard
Baltimore Oriole
Turkey Vu lture

Swamp Sparrow

Indigo Bunting
Grasshopper Sparrow
Red-tailed Hawk

Barn Owl

European Starling
Belted Kingfisher

Barn Swallow
Black-capped Chickadee
Northern Flicker
Killdeer
Pheasant
Eastern Towhee
Winter Wren
Pine Warbler
Mockingbird
Eastern Phoebe
Tree Sparrow
Wood Duck
Common Raven

[Source: Inventory of Natural, Agricultural, and Cultural Resources on the Tuckaway and Sheltering Rock Farms,
Lee, NH 2009. Observed on River Walks and Wildlife Screenings]

NH Wildlife Action Plan (2010)
The New Hampshire Fish and Game Department collaborated with partners in the conservation community to create
the state's first Wildlife Action Plan. The plan, which was mandated and funded by the federal government through
the State Wildlife Grants program, provides New Hampshire decision-makers with important tools for restoring and
maintaining critical habitats and populations of the state's species of conservation and management concern. It is a
pro-active effort to define and implement a strategy that will help keep species off of rare species lists, in the process
saving taxpayers millions of dollars.
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The New Hampshire plan is a comprehensive wildlife conservation strategy that examines the health of wildlife. The
plan prescribes specific actions to conserve wildlife and vital habitat before they become rarer and more costly to
protect.

A general summary of the significant habitats by type within the Oyster River and River corridor can be found in
Table 11

Table 11: Significant Habitats by Type

Habitat Type Corridor Corridor Watershed Watershed
Acres Area (5) Acres Area (%)
Appalachian Oak Pine Forests 2,143.8 52.4 1,2134.4 61.3
Coastal Islands 0.0 0.0 0.9 0.0
Tidal Coastal Floodplain Forests 8.3 0.2 8.3 0.0
Grassland 584.2 14.3 3,158.0 15.9
Hemlock -Hardw ood-Pine Forests 1,051.5 25.7 3,465.9 175
Marsh and Shrub Wetlands 264.1 6.5 678.7 3.4
Peatlands 33.3 0.8 228.7 1.2
Salt Marshes 2.3 0.1 125.8 0.6
TOTAL 4,087.6 100.0 19,800.8 100.0

Note: Some habitat types overlap.
[Source: Wildlife Action Plan. US Fish & Wildlife Service, 2010.]

The New Hampshire Wildlife Action Plan reports that the Oyster River contains several Core Focus Areas, highest
ranked habitats in NH, highest ranked habitats in a biological region (as defined by the plan) and supporting

landscapes Refer to Figure 6 for a map of the Core Focus Areas and Highest Quality Habitat Areas.

Figure 6: Core Focus Areas and Highest Quality Habitat Areas

NH Fish and Game Wildlife Action Plan

Core Focus Areas and Areas of Ecological Significance

I Highest Ranked Habitat in NH

[ Highest Ranked Habitat in Biological Region
Supporting Landscapes

[/} Core Conservation Focus Areas

[Source: Wildlife Action Plan. US Fish & Wildlife Service, 2010. ]
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To advance the longterm protection of exceptional and irreplaceable natural, cultural, recreational and scenic
resources, the State of New Hampshire, acting through the NH Coastal Program and the NH Estuaries Project,
developed a comprehensive, sciencebased land conservation plan - The Land Conservation Plan for New
waters that are most important for conserving living resources - native plants, animals, and natural communities -
and water quality in the coastal watersheds. The Plan offers regional strategies for maintaining diverse wildlife

habitat, abundant wetlands, clean water, productive fo rests, and outstanding recreational opportunities into the

future.

The Plan identifies Conservation Focus Areast areas where several resource values coincide and overlap, identifying
locations with multiple conservation values and potentially higher prio rity for protection. Conservation Focus Areas
are considered to be of exceptional significance for the protection of living resources and water quality in the coastal
watersheds and consists of two parts: the Core Focus Area and Supporting Landscape Area.Core Focus Areas
contain the essential natural resources for which the focus area was identified, with the boundary fitted to the real
world of roads, forest edges, rivers and wetlands. Supporting Landscape Areas comprise the natural lands that buffer
and sometimes link core areas and help to maintain habitat and ecological processes.

The Core Focus Areas and Supporting Landscape Areas identified in the Oyster River corridor and watershed
include: Oyster River (Lee, Madbury, and Durham), Creek Pond Marsh (Barrington), LaRoche and Woodman Brooks

(Durham), Johnson and Bunker Creeks (Durham and Dover), and Crommet and Lubberland Creeks (Durham).

A summary the Core Focus Areas and Supporting Landscape Areas within the Oyster River corridor can be found in
Table 12. These areas are shown in Figure 6.

Table 12: Core Focus Areas and Supporting Landscape Areas

Conservation Focus Areas Corridor Acres % Corridor Watershed Acres % Watershed
Core Focus Area
Bellamy River 11
Bumfagging Hill 4.1 01
Creek Pond Marsh 311.7 14.6 579.3 8.4
Crommet and Lubberland Creeks 417.4 6.1
Johnson and Bunker Creeks 747.6 10.9
LaRoche and Woodman Brooks 13.8 0.2
Oyster River Conservation Focus Area 1,423.6 66.8 2,649.1 38.5
Supporting Landscape Area
Bellamy River 1.6 0.0
Creek Pond Marsh 311.7 14.6 866.1 12.6
Johnson and Bunker Creeks 800.4 11.6
LaRoche and Woodman Brooks 47.0 2.2 364.9 5.3
Lower Lamprey River 10.0 0.1
Oyster River 36.5 1.7 416.6 6.1
TOTAL 2,130.5 100.0 6,872.0 100.0

Z2OUUEl ow3i 1 w+EOEwW" OOUI UYEUDOOwW/ OEQwi OUw-1 pw' EOxUT DUI zUw" OEU
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Figure 7: Conservation Focus Areas- Core Areas and Supporting Landscapes

Land Conservation Plan for NH's Coastal Watersheds
Conservation Focus Areas
Core Area

Supporting Landscape

Vaetation and Natural Ecological Communities

The river corridor for most of its length is either forest, open and shrub wetlands, or agricultural land; the latter
dominated by hay fields. The exceptions are road/highway crossings, the commercial zone in the vicinity of the Lee
traffic circle (Intersection of Routes 4 and 125), cultivated fields in the Mast Road (Route 155A) vicinity of Durham,
and the residential development in the Mill Pond/ lower river vicinity in Durham. The forested portions are largely
second growth woodlands that have grown following the decline of the earlier agricultural communities of the
hlly Yz U3

The undeveloped parts of the corridor are remarkably undisturbed and exhibit a pristine character that belies the
nearby human influence. There is a large portion of the river where humans rarely visit and where natural processes
take place with little human interference. To the extent possible the natural ecological communities will be described
in terms of the habitat types that are identified in the New Hampshire Wildlife Action Plan and the Natural
Communities of New Hampshire.

Table 13: Exemplary Natural Ecological Communities

Exemplary Natural Ecological Community Location

Herbaceous Seepage March Oyster River/College River ¢+ Durham
Hemlock + Beecht Oak ¢ Pine Forest College Woods ¢ Durham

Red Maple Floodplain Forest Oyster River/College River ¢+ Durham
High Salt Marsh Bunker Creek - Durham

[Source: NH Natural Heritage Bureau, 2009]

Peatlands
The Oyster River origins are in Atlan tic white -cedar swamps and peat bogs located in the Town of Barrington. The

s UOE O UeeBanbyelipviddirch ¢ x 1 x x 1T UEUUT wU b E Oarezcneide@drbrevdhadimperiled (ranked S2
by NH Heritage Bureau) in New Hampshire. ° These peatlands are located mostly in the Samuel A. Tamposi Water
Supply Reserve, which was acquired using funds raised by the Towns of Barrington, Lee, Madbury, Dover , Durham
and UNH, as well as the New Hampshire Department of Environmental Services Water Supply Protection Program.
In addition, there are peatland areas in the upper portion of Caldwell Brook, a major tributary of the Oyster River,

9 Sperduto, D.D and N. Ritter. Atlantic White Cedar Wetlands of New Hampshire. NH Heritage Inventory, De partment of
Resources & Economic Development. 1994.
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also protected via conservation easement. Some of the Caldwell Brook peatlands formerly supported Atlantic white -
cedar, but cedar was eliminated by beaver impoundments. Some of the Tamposi cedar swamps have also been
impacted by beaver flooding. 10

Marsh and Shrub Wetlands

Much of the river edges, banks, and floodplains between the Tamposi Reserve and the Mill Pond in Durham are

i UPOT 1 EwbPUOT wOEUUT WEOEWUT UUEWDbP]I UOEOEUS W, EUUT WEOOOUBDPUaAwWUaA I
El EzwpOEPOOawal OOOPWPEUI UwoOPODI UAOwPI BGikuddgwabt & arioid@U OD UDIT U wH
EOOUYPEOWOT PEOI Uz Ows O1 EEOPUPI | 0wk O BEE Blptdisbemitanddaredaul O E ws E OO U
common communities in NH (ranked S4 -S5). Of special interest are the very large marsh, shrub, and forested

wetland through which the river flows in the vicinity of the Lee traffic circle. This area encompasses more than 240

acres and includes examples of most of the communities cited above as well as some red maple floodplain forest!2

Floodplain and Other Wetland Forest

There are several forested areas in the corridor that serve flood plain functions, temporarily storing storm water and

relieving flooding pressure downstream. These forests are generally dominated by red maple, and likely include the

i OOOOPDOT WEOOOUOPUEWEDK WU BEE DWBRABYPOWPUDEWAEKODWUPEOXx7Z OWED
floodeE wUT EWOEx Ol wUPEOxz8w&OOE wi -Mapl * Adckasid iU BIOx wlEBPUGET KwP BED x :
sUIl Ewbdmxi@EE AT T UOwWUDOUwWI OUI U0z wOEEUUWPOwW" 6O0B1 11 we OOEUVUwPPUT BOuU

Prime Wetlandf Barrington

The Town of Barrington h as designated Prime Wetlands, some & which are located within the Oyster River corridor
and the watershed. The Barrington Zoning Ordinance, Article 9 Wetlands Protection District Overlay (WDO)
requires that a minimum buffer of one hundred (100) feet be maintained from the edge of a designated Prime
Wetland. The Planning Board may require a larger buffer around a Prime Wetland if an assessment of its functions
indicates that such an increase is warranted to protect the roles the wetland serves that are of \alue to the public or
the environment including, but not limited to, flood water storage, flood water conveyance, groundwater recharge
and discharge, erosion control, wave attenuation, water quality protection, scenic and aesthetic use, food chain
support, fisheries, wetland plant habitat, aquatic habitat and wildlife habitat.

Table 14: Designated Prime Wetlands in Barrington

Total Corridor Corridor (%) Watershed Watershed (%)
(Acres) (Acres) (Acres)
Prime Wetlands 1,863.8 101.7 5.46% 144.8 7.77%

[Source: Town of Barrington]

10 Sperduto, D.D. and W.E. Nichols. Natural Communities of New Hampshire. NH Natural Heritage Bureau and the Nature
Conservancy. Department of Resource & Economic Development. 2004

11 bid

12 Allan, David M. Wetlands of Lee. Lee Conservation Commission. Lee, NH. 1976

13 Sperduto, D.D. and W.E. Nichols. Natural Communities of New Hampshire. NH Natural Heritage Bureau and the Nature
Conservancy. Department of Resource & Economic Development. 2004
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Figure 8: Prime wetlands in Barrington

Prime Wetlands in Barrington

Designated Prime Wetlands

[Source:Town of Barrington ]

Upland Forest

The ¥4 mile wide corridor that is the focus of the Oyster River nomination contains extensive upland forests. The

majority of these are dominated by eastern white pine and a mixture of hardwoods. They occur on former

agricultural lands (pastures and croplands) that were abandoned 30-140 years ago. Some of these forests are mature

enough to be classified by the New Hampshire Heritage Bureau system, EOE wUT 1 a wb OE O bdedho aalstl 1 OOOE Ow
xDOIl wi OUT U0UzZOwxUOEEEQawWUT T wOOUUWEOOOOOwhakDPUPOwHOT wb@Ol OOz O
Appalachianoak + T PEOOU & wi &idH Agpalachianoakit OB T EUWOE x O1 wi OU I Thduni@ausiy®O OT wOUT 1 L
New Hampshire College Woods includes some of the most unique forests in the seacoast region. Most of this forest is

I DOT 1T Uwg bekdiOcalEtoud 01 wi OUT U0z wOUwsT 1 OOOEQwWI OUI U0z wEOUT woi wki PE
unusually old and large eastern white pines and eastern hemlocks.** There are over 10 eastern white pine individuals

that exceed 1 meter (3.3 feet) in diameter, and some that exceed 35 meters (120 feet) in height. Some of the pines likely

exceed 300 years in ageand several hemlocks exceed 200 yrs. The unusual properties of the matrix forest in the

"O0001IT1 w6 OOEUwW- EVUUEOD Ul EwWEUTI wEPUI EwDOw+a00zUwWwEOEwW1i pOI UL
$EOOOT PEEOwW11 Ul EVUET wphuNANAWEOER OWH EOBUBE Yiwwp&NPEAXWOIOW- 1 Pws O
Streams and Rivers

As reported in the table below, the Oyster River flows for 13.97miles. This translates to the Oyster River representing

75.8% of thetotal streams and rivers within the corridor and 26. 5% within the watershed. The main tributary streams

and rivers comprise 9.1% within the corridor and 39.3%within the watershed. All other perennial and intermittent
streams represent 151% within the corridor and 34.1% within the watershed.

14 Sperduto, D.D. and W.E. Nichols. Natural Communities of New Hampshire. NH Natural Heritage Bureau and the Nature
Conservancy. Department of Resource & Economic Development. 2004
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