Appendix A
River Segment Designations, RSA 483:15

Contoocook River

Segment Designation |

From the outlet of Pool Pond in Rindge to Old Sharon Road bridge in Jaffrey. | Community

From the Old Sharon Road bridge in Jaffrey to Noone Falls dam in

Peterborough. Rural

From the Noone Falls dam in Peterborough to North Peterborough dam. Community

From the North Peterborough dam to the monument on the Peterborough-

Hancock town line. Rural

From the monument on the Peterborough-Hancock town line to the North

Bennington Road bridge in Antrim and Bennington. Community

From the North Bennington Road bridge in Antrim and Bennington to the

confluence of the north branch of the Contoocook River in Hillsborough. Rural

From the confluence of the north branch of the Contoocook River in

Hillsborough to the Hosiery Mill dam in Hillsborough. Community

From the Hosiery Mill dam in Hillsborough to the twin iron bridges in West

Henniker. Rural

From the twin iron bridges in West Henniker to the Henniker-Hopkinton town

line. Community

From the Henniker-Hopkinton town line to the Riverhill bridge in Penacook. |Rural

From the Riverhill bridge in Penacook to the confluence with the Merrimack

River. Community
North Branch River

Segment Designation |

From the outlet of Rye Pond in Stoddard to the outlet of Franklin Pierce Lake. [Rural

From the outlet of Franklin Pierce Lake to the confluence of the Contoocook
River.

Community




Appendix B

2010 303(d) List of Impaired Waters

Water Body Location Impairment Use Source
Contoocook River [Jaffrey DO, pH, Aluminum, Phosphorus Aquatic Life Municipal Point Source (DO, P), Unknown
Chlorophyll-a, E. Coli, Phosphorus |Primary Recreation [Municipal Point Source, Unknown
Peterborough |DO, pH, Aluminum, Phosphorus Aquatic Life Municipal Point Source (DO, P), Unknown
Chlorophyll-a, E. Coli, Phosphorus |Primary Recreation [Municipal Point Source, Unknown
Bennington |DO Aquatic Life Industrial Point Source, Unknown
Deering DO, pH Aquatic Life Municipal Point Source (DO), Unknown
Hillsborough |pH Aquatic Life Unknown
Henniker pH Aquatic Life Unknown
Hopkinton pH, Copper, Lead, Mercury, Zinc Aquatic Life Unknown
Boscawen pH Aquatic Life Unknown
Concord pH Aquatic Life Unknown
North Branch River [Antrim pH Aquatic Life Unknown
Hillsborough |pH Aquatic Life Unknown
Pool Pond Rindge DO Aquatic Life Unknown
Contoocook Lake Jaffrey pH Aquatic Life Unknown
E. Coli Primary Recreation |Wet Weather Discharge (Point Source, stormwater)
Rindge pH Aquatic Life Unknown
Powder Mill Pond Hancock DO, Aluminum Aquatic Life Municipal Point Source (DO), Unknown

Chlorophyll-a

Primary Recreation

Municipal Point Source, Unknown

Source: http://des.nh.gov/organization/divisions/water/wmb/swga/2010/documents/2010_final_sub_303d.pdf
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1.0 INTRODUCTION

1.1. Purpose of Report

Each year the New Hampshire Volunteer River Assessment Program prepares
and distributes a water quality report for each volunteer river monitoring group
that is based solely on the water quality data collected by that group during a
specific year. The reports summarize and interpret the data, particularly as they
relate to New Hampshire’s surface water quality standards, and serve as a
teaching tool and guidance document for future monitoring activities by the
individual volunteer groups.

1.2. Report Format
Each report includes the following:
B Volunteer River Assessment Program Overview

This section includes a description of the history of VRAP, the technical
support, training and guidance provided by NHDES, and how data is
transmitted to the volunteers and used in surface water quality
assessments.

M Monitoring Program Description

This section provides a description of the volunteer group’s monitoring
program including monitoring objectives as well as a table and map
showing sample station locations.

B Results and Recommendations

Water quality data collected during the year are summarized on a
parameter-by-parameter basis using: (1) a data summary table, which
includes the number of samples collected, data ranges, the number of
samples meeting New Hampshire water quality standards, and the
number of samples adequate for water quality assessments at each
station; (2) a discussion of the data; (3) a river graph showing the range
of measured values at each station; and (4) a list of applicable
recommendations.

Sample results reported as less than the detection limit were assumed
equal to one-half the detection limit on the river graphs. This approach
simplifies the understanding of the parameter of interest, and specifically
helps one to visualize how the river or watershed is functioning from
upstream to downstream. In addition, this format allows the reader to
better understand potential pollution areas and target those areas for
additional sampling or environmental enhancements. Where applicable,
the river graph also shows New Hampshire surface water quality
standards or levels of concern for comparison purposes.

2009 Contoocook River Watershed Water Quality Report 5



B Appendix A - Water Quality Data

This appendix includes a spreadsheet detailing the data results and
additional information such as data results which do not meet New
Hampshire surface water quality standards, and data that is unusable
for assessment purposes due to quality control requirements.

B Appendix B - Interpreting VRAP Water Quality Parameters

This appendix provides a brief description of water quality parameters
typically sampled by VRAP volunteers and their importance, as well as
applicable state water quality criteria or levels of concern.

M Appendix C - VRAP Volunteer Monitor Field Sampling Procedures
Assessment (Field Audits)

This appendix provides an overview of the VRAP Volunteer Monitor Field
Sampling Procedures Assessment (field audit) process with respect to
programmatic quality assurance/quality control (QA/QC) guidelines.

2009 Contoocook River Watershed Water Quality Report 6



PROGRAM OVERVIEW
2.1 What is VRAP?

In 1998, the New Hampshire Volunteer River Assessment Program was
established to promote awareness and education of the importance of
maintaining water quality in New Hampshire’s rivers and streams. VRAP aims
to educate people about river and stream water quality and ecology and to
improve water quality monitoring coverage for the protection of water resources.

Today, VRAP loans water quality monitoring equipment, provides technical
support, and facilitates educational programs to volunteer groups on numerous
rivers and watersheds throughout the state. VRAP volunteers conduct water
quality monitoring on an ongoing basis and increase the amount of river water
quality information available to local, state and federal governments, which
allows for better watershed planning.

2.2 Why is VRAP Important?

VRAP establishes a regular volunteer-driven water sampling program to assist
NHDES in evaluating water quality throughout the state. VRAP empowers
volunteers with information about the health of New Hampshire’s rivers and
streams. Regular collection of water quality data allows for early detection of
water quality changes allowing NHDES to trace potential problems to their
source. Data collected by VRAP volunteers are directly contributing to New
Hampshire’s obligations under the Clean Water Act. Measurements taken by
volunteers are used in assessing the water quality of New Hampshire’s river and
streams, and are included in reporting to the US Environmental Protection
Agency.

2.3 How Does VRAP Work?

VRAP is a cooperative program between NHDES, river groups, local advisory
committees, watershed associations, and individuals working to protect New
Hampshire’s rivers and streams. Volunteers are trained by VRAP staff in the
use of water quality monitoring equipment at an annual training workshop.
VRAP works with each group to establish monitoring stations and develop a
sampling plan.

During the summer months, VRAP receives water quality data from trained
volunteers. The data are reviewed for quality assurance, and are entered into
the environmental monitoring database at NHDES. During the off-season, VRAP
interprets the data and compiles the results into an annual report for each
river. VRAP volunteers can use the data as a means of understanding the
details of water quality, as well as guide future sampling efforts. NHDES can
use the data for making surface water quality assessments, provided that the
data met certain quality assurance/quality control guidelines.

2009 Contoocook River Watershed Water Quality Report 7



2.4 Equipment and Sampling Schedule

VRAP frequently lends and maintains water quality monitoring equipment kits
to VRAP groups throughout the state. The kits contain meters and supplies for
routine water quality parameter measurements of turbidity, pH, dissolved
oxygen, water temperature and specific conductance (conductivity). Other
parameters such as nutrients, metals, and E. coli can also be studied, although
VRAP does not always provide funds to cover laboratory analysis costs. Thus,
VRAP encourages groups to pursue other fundraising activities such as
association membership fees, special events, in-kind services (non-monetary
contributions from individuals and organizations), and grant writing.

Each year, volunteers design and arrange a sampling schedule in cooperation
with VRAP staff. Project designs are created through a review and discussion of
existing water quality information, such as known and perceived problem areas
or locations of exceptional water quality. The interests, priorities, and resources
of the partnership determine monitoring locations, parameters, and frequency.
VRAP typically recommends sampling every other week from May through
September, and VRAP groups are encouraged to organize a long-term sampling
program in order to begin to determine trends in river conditions.

2.5 Training and Technical Support

Each VRAP volunteer attends an annual training workshop to receive a
demonstration of monitoring protocols and sampling techniques and the
calibration and use of water quality monitoring equipment. During the training,
volunteers have an opportunity for hands-on use of the equipment and receive
instruction in the collection of samples for laboratory analysis.

VRAP groups conduct sampling according to a prearranged monitoring schedule
and VRAP protocols. VRAP staff aim to visit each group annually during a
scheduled sampling event to verify that volunteers successfully follow the VRAP
protocols. If necessary, volunteers are re-trained during the visit, and the
group’s monitoring coordinator is notified of the result of the verification visit.
VRAP groups forward water quality results to NHDES for incorporation into an
annual report and state water quality assessment activities.

2.6 Data Usage

Annual Water Quality Reports

Water quality measurements repeated over time create a picture of the
fluctuating conditions in rivers and streams and help to determine where
improvements, restoration or preservation may benefit the river and the
communities it supports. All data collected by volunteers are summarized in
water quality reports that are prepared and distributed after the conclusion of
the sampling period. VRAP groups can use the reports and data as a means of
understanding the details of water quality, guiding future sampling efforts, or
determining restoration activities.
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New Hampshire Surface Water Quality Assessments

Along with data collected from other water quality programs, specifically the
State Ambient River Monitoring Program, applicable volunteer data are used to
support periodic NHDES surface water quality assessments. VRAP data are
entered into NHDES’s environmental monitoring database and are ultimately
uploaded to the EPA database. Assessment results and the methodology used
to assess surface waters are published by NHDES every two years (i.e., Section
305(b) Water Quality Reports) as required by the federal Clean Water Act. The
reader is encouraged to log on to the NHDES web page to review the
assessment methodology and list of impaired waters
http://des.nh.gov/organization/divisions /water/wmb/swqga/index.htm/.

2.7 Quality Assurance/Quality Control

In order for VRAP data to be used in the assessment of New Hampshire’s
surface waters, the data must meet quality control guidelines as outlined in the
VRAP Quality Assurance Project Plan (QAPP). The VRAP QAPP was approved by
NHDES and reviewed by EPA in the summer of 2003. The QAPP is reviewed
annually and is officially updated and approved every five years. The VRAP
quality assurance/quality control measures include a six-step approach to
ensuring the accuracy of the equipment and consistency in sampling efforts.

[ Calibration: Prior to each measurement, the pH and DO meters must
be calibrated. Conductivity and turbidity meters are checked against a
known standard before the first measurement and after the last one.

B Replicate Analysis: A second measurement by each meter is taken
from the original sample at one of the stations during the sampling day.
If the same sampling schedule is used throughout the monitoring
season, the replicate analysis should be conducted at different stations.
Replicates should be measured within 15 minutes of the original
measurements.

B 6.0 pH Standard: A reading of the pH 6.0 buffer is recorded at one of the
stations during the sampling day. If the same sampling schedule is used
throughout the monitoring season, the 6.0 pH standard check should be
conducted at different stations.

M Zero Oxygen Solution: A reading of a zero oxygen solution is recorded at
one of the stations during the sampling day. If the same sampling
schedule is used throughout the monitoring season, the zero oxygen
standard check should be conducted at different stations.

B DI (De-Ionized) Turbidity Blank: A reading of the DI blank is recorded
at one of the stations during the sampling day. If the same sampling
schedule is used throughout the monitoring season, the blank check
should be conducted at different stations.

B End of the Day Conductivity and Turbidity Meter Check: At the
conclusion of each sampling day, the conductivity and turbidity meters
are re-checked against a known standard.

2009 Contoocook River Watershed Water Quality Report 9



2.7.1 Measurement Performance Criteria

Precision

is calculated for field and laboratory measurements through

measurement replicates (instrumental variability) and is calculated for each
sampling day. The use of VRAP data for assessment purposes is contingent on
compliance with a parameter-specific relative percent difference (RPD) as
derived from equation 1, below. Any data exceeding the limits of the individual
measures are disqualified from surface water quality assessments.
that exceeds the limits defined by the VRAP QAPP are acknowledged in the data
tables with an explanation of why the data was unusable. Table 1 shows typical
parameters studied under VRAP and the associated quality control procedures.

(Equation 1. Relative Percent Difference)

where x; is the original sample and x> is the replicate sample

‘xl—x
RPD = - ———
x, +

2‘><100 %
X)

2

Table 1. Field Analytical Quality Controls

All data

Water G Data
3 C Acceptance Corrective Responsible 3
Quality QC Check Q cep i P q Quality
Limit Action for Corrective 5
Parameter q Indicator
Action
0,
Measurement RPD < 19/0 or Repeat Volunteer . .
Temperature . Absolute Difference . Precision
Replicate <0.8 C Measurement Monitors
Measurement Recalibrate Volunteer
. RPD < 10% Instrument, Repeat . Precision
. Replicate Monitors
Dissolved Measurement
S p
Oxygen Known Buffer RPD < 19/0 or Recalibrate Volunteer Relative
Absolute Difference Instrument, Repeat .
(Zero O2 Sol.) Monitors Accuracy
<0.4 mg/L Measurement
Absolute Difference Recalibrate Volunteer .
Measurement . Instrument, Repeat . Precision
. <0.3 pH units Monitors
H Replicate Measurement
p Recalibrate
Known Buffer . Volunteer
_ + 0.1 std units Instrument, Repeat . Accuracy
(pH = 6.0) Monitors
Measurement
RPD < 10% or Recalibrate
Measurement - Volunteer L.
. Absolute Difference Instrument, Repeat . Precision
. Replicate Monitors
Specific <5uS/cm Measurement
Conductance | Method Blank Recalibrate Volunteer
(Zero Air + 5.0 uS/cm Instrument, Repeat . Accuracy
. Monitors
Reading) Measurement
RPD < 10% or Recalibrate
Measurement - Volunteer ..
. Absolute Difference Instrument, Repeat . Precision
Replicate Monitors
. g <1.0 NTU Measurement
Turbidity p
Recalibrate
Method Blank Volunteer
+ 0.1 NTU Instrument, Repeat . Accuracy
(DI Water) Monitors
Measurement
RPD < 20% or
Absolute Difference
less than % the mean
Laboratory Measurement value of the Repeat Volunteer ..
. . . Precision
Parameters Replicate parameter in Measurement Monitors
NHDES’s
Environmental
Monitoring Database
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3.0 METHODS

During the summer of 2005, volunteers from the Contoocook North Branch
Rivers Local Advisory Committee (CNBRLAC) began water quality monitoring on
the Contoocook River and the North Branch Contoocook River. The goal of this
effort was to provide water quality data from the Contoocook River watershed
relative to surface water quality standards and to allow for the assessment of
the rivers for support of aquatic life. The establishment of a long-term
monitoring program will allow for an understanding of the river’s dynamics, or
variations on a station-by-station and year-to-year basis. The data can also
serve as a baseline from which to determine any water pollution problems in
the river and/or watershed. The Volunteer River Assessment Program has
provided field training, equipment, and technical assistance.

During 2009, trained volunteers from the Contoocook North Branch Rivers
Local Advisory Committee monitored water quality at 16 stations in the
Contoocook River watershed (Table 3).

Stations IDs are designated using a number indicating the relative position of
the station and a three-letter code to identify the waterbody name. The higher
the station number the more upstream the station is in the watershed. All
stations monitored in 2009 are designated as Class B waters. This classification
is used to apply the appropriate water quality standard.

Water quality monitoring was conducted from June through August. In-situ
measurements of water temperature, dissolved oxygen, pH, turbidity and
specific conductance were taken using handheld meters provided by NHDES.
Table 2 summarizes the parameters measured, laboratory standard methods,
and equipment used.

Table 2. Sampling and Analysis Methods

Standard q
Parameter Sample Type Method Equipment Used | Laboratory
Temperature In-Situ SM 2550 YSis8s | -
Dissolved In-Situ SM 4500 O G N T —
Oxygen
pH In-Situ SM 4500 H+ Oakton pH 11 | = --——--
Turbidity In-Situ EPA 180.1 LaMotte 2020e
Specific In-Situ SM 2510 NES) -1 T E—
Conductance

2009 Contoocook River Watershed Water Quality Report
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Table 3. Sampling Stations for the Contoocook River Watershed, NHDES VRAP, 2009

Station ID & Class Waterbody Location Town Elevation
AUID Name Nearest 100 Feoy
37-CTC Contoocook | Contoocook Lake
NHRIV700030101-11 B River Dam/Red Dam Jaffrey 1000
35-CTC Contoocook Nutting Road
NHIMP700030101-03 B River Bridge Jaffrey 1000
30-CTC Contoocook
NHIMP700030104-04 B River Noone Falls Dam | Peterborough 700
26-CTC Contoocook Route 202/136
NHRIV700030104-17 B River Bridge Peterborough 700
North
20-CTC Branch Second NH .
NHRIV700030108-23 B Contoocook Turnpike Deering 600
River
North Branch
01-NBC Contoocook .
NHRIV700030204-16 B River Contoocook Hillsborough 600
Stone Arch Bridge
17-CTC Contoocook | Grimes Field Boat .
NHRIV700030504-10 B River Launch Hillsborough 600
16-CTC Contoocook | Contoocook Falls .
NHRIV700030504-10 B River Road Bridge Hillsborough 600
14-CTC Contoocook . .
NHRIV70030504-11 B River Western Ave Bridge Henniker 400
Covered Bridge at
13C-CTC Contoocook )
TR0 R A B River New England Henniker 400
College
10-CTC Contoocook Downstream of
NHRIV700030505-05 B River Route 1.27 Bridge & Henniker 400
Hopkinton Dam
09-CTC Contoocook . .
NHRIV70030505-09 B River Route 103 Bridge Hopkinton 400
07-CTC Contoocook Penacook Road Contoocook 400
NHRIV700030505-10 B River Bridge
03-CTC B Contoocook
NHIMP700030507-06 River Route 3 Bridge Penacook 300
02-CTC Contoocook .
NHIMP700030507-07 B River East Street Bridge Penacook 300
2009 Contoocook River Watershed Water Quality Report 12




RESULTS AND RECOMMENDATIONS

Results and recommendations for each monitored parameter are presented in
the following sections. For a description of the importance of each parameter
and pertinent water quality criteria for these and other parameters, please see
Appendix B, “Interpreting VRAP Water Quality Parameters.”

4.1 Dissolved Oxygen

Between one and six measurements were taken in the field for dissolved oxygen
concentration at 15 stations in the in the Contoocook River watershed from
Jaffrey to Penacook (Table 4). Of the 38 measurements taken, 32 met quality
assurance/quality control requirements and are usable for New Hampshire’s
2010 surface water quality report to the US Environmental Protection Agency.

The Class B New Hampshire surface water quality standard for dissolved
oxygen includes a minimum concentration of 5.0 mg/L and a minimum daily
average of 75 percent of saturation. In other words, there are criteria for both
concentration and saturation that must be met before the river can be assessed
as meeting dissolved oxygen standards. Table 4 reports only dissolved oxygen
concentration as more detailed analysis is required to determine if
instantaneous dissolved oxygen saturation measurements are above or below
water quality standards.

2009 Contoocook River Watershed Water Quality Report 13



Table 4. Dissolved Oxygen Concentration (mg/L) Summary — Contoocook River
Watershed, 2009

Acceptable Number of Usable

Station Samples Data Range Samples Not Samples for 2010

ID Collected (mg/1) Meeting NH Class B | NH Surface Water

Standards Quality Assessment

37-CTC 2 4.41 - 5.55 1 2
35-CTC 2 7.64 - 8.66 0 2
30-CTC 2 7.70 - 8.05 0 2
26-CTC 2 8.63 - 8.86 0 2
20-CTC 1 8.00 0 0
01-NBC 1 8.01 0 0
17-CTC 3 6.60 - 8.07 0 2
16-CTC 3 6.59 - 7.97 0 2
14-CTC 6 7.07 - 8.85 0 S
13C-CTC 6 7.63 - 8.42 0 S
10-CTC 2 7.92 - 8.40 0 2
09-CTC 2 7.49 - 8.36 0 2
07-CTC 2 7.05 - 8.64 0 2
03-CTC 2 7.03 - 8.70 0 2
02-CTC 2 7.21 - 8.25 0 2
Total 38 _ 1 32

All but one station (37-CTC) had dissolved oxygen concentration levels that
were above the New Hampshire Class B surface water quality standard on all
occasions (Figure 1). The average dissolved oxygen concentration levels ranged
from 4.98 mg/L to 8.26 mg/L. Levels of dissolved oxygen sustained above the
standards are considered adequate for the support of aquatic life and other
desirable water quality conditions.

Stations where the instantaneous dissolved oxygen standard was not met could
potentially have a dissolved oxygen problem and further investigation is
warranted. It should be noted however, that low dissolved oxygen levels may be
the result of natural conditions (e.g., the presence of wetlands or stagnant water
caused by a beaver dam).
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Dissolved Oxygen (mg/L)

Figure 1. Dissolved Oxygen Concentration Statistics for the Contoocook River Watershed

12

June 13 - August 15, 2009, NHDES VRAP
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Recommendations

B Continue sampling at all stations in order to develop a long-term data set

to better understand trends as time goes on.

If possible, take measurements between 5 a.m. and 10 a.m., which is
when dissolved oxygen is usually the lowest, and between 2 p.m. and 7
p.m. when dissolved oxygen is usually the highest. In general, dissolved
oxygen levels are lowest in the early morning when there is low
photosynthetic activity and a peak in respiration from organisms
throughout the water column. This is the time of least oxygen production
and greatest carbon dioxide emission. Peak dissolved oxygen levels occur
when photosynthetic activity is at its peak. The greater the amount of
photosynthetic activity the greater the production of oxygen as a
byproduct of photosynthesis.

Consider incorporating the use of in-situ dataloggers to automatically
record dissolved oxygen saturation levels during a period of several days.
The use of these instruments is dependent upon availability, and
requires coordination with NHDES.
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4.2 pH

Between one and six measurements were taken in the field for pH at 15 stations
in the Contoocook River watershed from Jaffrey to Penacook [Table 5]. Of the 38
measurements taken, all met quality assurance/quality control requirements
and are usable for New Hampshire’s 2010 surface water quality report to the
US Environmental Protection Agency.

The Class B New Hampshire surface water quality standard is 6.5 - 8.0, unless
naturally occurring.

Table 5. pH Data Summary - Contoocook River Watershed, 2009

Data Range | Acceptable Samples LRETLL GHORELI

Station ID Samples (standard Not Meeting NH B e LD

Collected units) Class B Standards NH .Surface Water

Quality Assessment

37-CTC 2 5.16 - 5.65 2 2
35-CTC 2 5.57 - 6.01 2 2
30-CTC 2 5.87 -6.10 2 2
26-CTC 2 6.06 - 6.43 2 2
20-CTC 1 6.38 1 1
01-NBC 1 6.42 1 1
17-CTC 3 5.90 - 6.24 3 3
16-CTC 3 5.93-6.10 3 3
14-CTC 6 6.24 - 6.57 4 6
13C-CTC 6 6.23 - 6.59 S 6
10-CTC 2 6.38 - 6.61 1 2
09-CTC 2 6.26 - 6.41 1 2
07-CTC 2 6.29 - 6.44 2 2
03-CTC 2 6.37 - 6.39 2 2
02-CTC 2 6.45 - 6.46 2 2
Total 38 _ 33 38

A majority of the pH measurements taken throughout the watershed were below
the New Hampshire Class B surface water quality standard minimum (Figure
2). Lower pH measurements are likely the result of natural conditions such as
the soils, geology, or the presence of wetlands in the area. Rain and snow falling
in New Hampshire is relatively acidic, which can also affect pH levels; after the
spring melt or significant rain events, surface waters will generally have a lower
pH.
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pH (standard units)
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Figure 2. pH Statistics for the Contoocook River Watershed
June 13 - August 15, 2009, NHDES VRAP
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Recommendations
M Continue sampling at all stations in order to develop a long-term data set
to better understand trends as time goes on.
B Consider sampling for pH in some of the tributaries and wetland areas

that are influencing the pH of stations with measurements below state
standards. Site conditions are considered along with pH measurements
because of the narrative portion of the pH standard. RSA 485-A:8 states
that pH of Class B waters shall be between 6.5 and 8.0, except when due to
natural causes. Wetlands can lower the pH of a river naturally by releasing
tannic and humic acids from decaying plant material. If the sampling
location is influenced by wetlands or other natural conditions, then the low
pH measurements are not considered a violation of water quality
standards. It is important to note that the New Hampshire water quality
standard for pH is fairly conservative, thus pH levels slightly below the
standard are not necessarily harmful to aquatic life. In this case,
additional information about factors influencing pH levels is needed.
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4.3 Turbidity

Between one and six measurements were taken in the field for turbidity at 15
stations in the Contoocook River watershed from Jaffrey to Penacook [Table 6].
Of the 38 measurements taken, 35 met quality assurance/quality control
requirements and are usable for New Hampshire’s 2010 surface water quality
report to the US Environmental Protection Agency.

The Class B New Hampshire surface water quality standard for turbidity is less
than 10 NTU above natural background.

Table 6. Turbidity Data Summary - Contoocook River Watershed, 2009

Acceptable Number of Usable
Statlon | Samples | DataRange | poyemriiiy Not | NH Surface Water
Meeting NH Class Quality
B Standards Assessment

37-CTC 2 0.00 - 0.26 0 2
35-CTC 2 0.00 - 0.1 0 2
30-CTC 2 0.00 - 0.08 0 2
26-CTC 2 0.00 - 0.06 0 2
20-CTC 1 1.54 0 1
01-NBC 1 1.17 0 1
17-CTC 3 1.43 - 2.95 0 3
16-CTC 3 0.24 - 2.86 0 3
14-CTC 6 1.71 - 6.40 0 S
13C-CTC 6 1.81-2.75 0 S
10-CTC 2 2.32-2.43 0 1
09-CTC 2 1.26 - 1.79 0 2
07-CTC 2 1.45-1.75 0 2
03-CTC 2 1.27 - 2.13 0 2
02-CTC 2 1.51-1.92 0 2

Total 38 _ o 35

Turbidity levels were low with the average ranging from 0.03 NTU to 3.00 NTU
(Figure 3). Although clean waters are associated with low turbidity there is a
high degree of natural variability involved. Precipitation often contributes to
increased turbidity by flushing sediment, organic matter and other materials
from the surrounding landscape into surface waters. However, human activities
such as removal of vegetation near surface waters and disruption of nearby
soils can lead to dramatic increases in turbidity levels. In general it is typical to
see a rise in turbidity in more developed areas due to increased runoff.
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Figure 3. Turbidity Statistics for the Contoocook River Watershed
June 13 - August 15, 2009, NHDES VRAP
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Recommendations
M Continue sampling at all stations in order to develop a long-term data set

to better understand trends as time goes on.

Collect samples during wet weather. This will help us to understand how
the river responds to runoff and sedimentation.

If a higher than normal turbidity measurement occurs, volunteers can
investigate further by moving upstream and taking additional
measurements. This will facilitate isolating the location of the cause of
the elevated turbidity levels. In addition, take good field notes and
photographs. If human activity is suspected or verified as the source of
elevated turbidity levels, volunteers should contact NHDES.

Consider incorporating the use of in-situ dataloggers to automatically
determine specific conductance levels during rain events, snowmelt, and
baseline dry weather conditions. The use of these instruments is
dependent upon availability, and requires coordination with NHDES.
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4.4 Specific Conductance

Between one and six measurements were taken in the field for specific
conductance at 15 stations in the Contoocook River watershed from Jaffrey to
Penacook [Table 7]. Of the 38 measurements taken, 30 met quality
assurance/quality control requirements and are usable for New Hampshire’s
2010 surface water quality report to the US Environmental Protection Agency.

New Hampshire surface water quality standards do not contain numeric criteria
for specific conductance although in many fresh surface waters, specific
conductance can be used as a surrogate to predict compliance with numeric
water quality criteria for chloride.

Table 7. Specific Conductance Data Summary — Contoocook River Watershed, 2009

H-EEEREID Number of Usable
Samples Not Samples for 2010
q Samples Data Range Meeting NH Class P
Station ID NH Surface Water
Collected (uS/cm) B Standards 5
q Quality
(uS/cm as chloride
Assessment
surrogate)

37-CTC 2 84.6-91.8 0 1
35-CTC 2 77.4 - 82.2 0 1
30-CTC 2 70.6 - 81.2 0 1
26-CTC 2 64.0 - 68.5 0 1
20-CTC 1 2.9 0 0
01-NBC 1 6.4 0 0
17-CTC 3 48.5-61.6 0 3
16-CTC 3 47.8 - 60.5 0 3
14-CTC 6 39.5 - 58.6 0 S
13C-CTC 6 40.3 - 62.6 0 S
10-CTC 2 52.8 - 59.6 0 2
09-CTC 2 52.6-61.5 0 2
07-CTC 2 51.4 -69.1 0 2
03-CTC 2 51.8-65.5 0 2
02-CTC 2 51.9 -62.7 0 2
Total 38 0 30

Specific conductance levels were low along the entire reach of the river with the
average ranging from 49.3 puS/cm to 88.2 puS/cm (Figure 4). Higher specific
conductance levels can be indicative of pollution from sources such as
urban/agricultural runoff, road salt, failed septic systems, or groundwater
pollution. Thus, the low specific conductance levels generally indicate generally
low pollutant levels at the stations monitoring in 2009.
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Recommendations
M Continue sampling at all stations in order to develop a long-term data set
to better understand trends as time goes on.
B Continue collecting chloride samples at the same time that specific
conductance is measured. During the late winter/early spring snowmelt,
higher specific conductance levels are often seen due to elevated
concentrations of chloride in the runoff. Specific conductance levels are
very closely correlated to chloride levels. Simultaneously measuring
chloride and specific conductance will allow for a better understanding of
their relationship.
B Consider incorporating the use of in-situ dataloggers to automatically
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Figure 4. Specific Conductance Statistics for the Contoocook River Watershed
June 13 - August 15, 2009, NHDES VRAP

determine specific conductance levels during rain events, snowmelt, and
baseline dry weather conditions. The use of these instruments is
dependent upon availability, and requires coordination with NHDES.
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4.5 Water Temperature

Between one and six measurements were taken in the field for water
temperature at 15 stations in the Contoocook River watershed from Jaffrey to
Penacook [Table 8]. Of the 38 measurements taken, all met quality
assurance/quality control requirements and are usable for New Hampshire’s
2010 surface water quality report to the US Environmental Protection Agency.

Although there is currently no numerical water quality criteria for water
temperature, NHDES is in the process of collecting biological and water
temperature data that will contribute to the development of a procedure for
assessing rivers and stream based on water temperature and its corresponding
impact to the biological integrity of the waterbody.

Table 8. Water Temperature Data Summary — Contoocook River, 2009

. Acceptable Samples LG L

Station Samples DataoRange Not Meeting NH Samples for 2010

ID Collected (°C) Class B Standards NH §urface Water

Quality Assessment

37-CTC 2 19.1 - 19.9 Not Applicable 2
35-CTC 2 18.6-19.2 N/A 2
30-CTC 2 17.4 -17.5 N/A 2
26-CTC 2 16.8 - 17.5 N/A 2
20-CTC 1 23.2 N/A 1
01-NBC 1 19.9 N/A 1
17-CTC 3 16.2 - 20.8 N/A 3
16-CTC 3 16.2 - 20.6 N/A 3
14-CTC 6 17.6 - 23.8 N/A 6
13C-CTC 6 17.8 - 23.6 N/A 6
10-CTC 2 18.4 - 23.1 N/A 2
09-CTC 2 18.4 - 23.2 N/A 2
07-CTC 2 18.0 - 23.0 N/A 2
03-CTC 2 18.2 -24.2 N/A 2
02-CTC 2 18.6 - 23.4 N/A 2
Total 38 _ N/A 38

Figure 5 shows the results of instantaneous water temperature measurements
taken at 16 stations in the Contoocook River watershed. The average water
temperature varied from 17.2 °C. to 20.8 °C.
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Water temperature is a critical parameter for aquatic life and has an impact on
other water quality parameters such as dissolved oxygen concentrations, and
the activity of bacteria in the water. Water temperature controls the metabolic
and reproductive processes of aquatic species and can determine which fish
and macroinvertabrate species can survive in a given river or stream.

A number of factors can have an impact on water temperature including the
quantity and maturity of riparian vegetation along the shoreline, the rate of

flow, the percent of impervious surfaces contributing stormwater, thermal
discharges, impoundments and the influence of groundwater.

Figure 5. Water Temperature Statistics for the Contoocook River Watershed
June 13 - August 15, 2009, NHDES VRAP
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Recommendations

M Continue collecting water temperature data via both instantaneous
reading and long-term deployment of dataloggers.

2009 Contoocook River Watershed Water Quality Report 23



APPENDIX A: 2009 CONTOOCOOK RIVER WATERSHED

VRAP DATA

37-CTC, Contoocook Lake Dam/Red Dam, Jaffrey

Measurements not meeting New Hampshire surface water quality standards

Measurements not meeting NHDES quality assurance/quality control standards

Date Time of| DO DO H Turbidity Cotsllt;fl‘:tfi‘:lce Water
Sample | (mg/L) | (% sat.) P (NTUSs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/23/2009 10:45 5.55 60.3 5.65 0.00 - 19.1
07/09/2009 11:10 4.41 51.3 5.16 0.26 91.8 19.9
35-CTC, Nutting Road Bridge, Jaffrey
: . qs Specific
Date Time of( DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/23/2009 10:12 7.64 81.8 6.01 0.00 - 18.6
07/07/2009 10:15 8.66 89.6 5.57 0.10 82.2 19.2
30-CTC, Noone Falls Dam, Peterborough
2 e Specific
Date Time of| DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUS) uS/em) | Temp- (C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/23/2009 | 09:38 8.05 84.9 6.10 0.00 - 17.5
07/07/2009 | 09:00 7.70 84.5 5.87 0.08 81.2 17.4
26-CTC, Contoocook River, Route 202/136 Bridge, Peterborough
: . 1s Specific
Date Time of( DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/23/2009 | 08:28 8.86 92.0 6.43 0.00 - 17.5
07/07/2009 | 08:15 8.63 86.3 6.06 0.06 68.5 16.8
20-CTC, Contoocook River, 2nd NH Turnpike, Deering
i s Specific
Date Time of| DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUS) uS/em) | TemP- (C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/13/2009 | 08:30 86.0 6.38 1.54 23.2




01-NBC, North Branch Contoocook, Stone Arch Bridge, Hillsborough

Date Time of| DO DO pH Turbidity Cotsllc)l:lzltfiil:nce Water
0, o
Sample | (mg/L) | (% sat.) (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/13/2009 | 09:38 89.5 6.42 1.17 19.9
17-CTC, Grimes Field Boat Launch, Hillsborough
5 en Specific
Date Time of( DO DO pH Turbidity Conductance Water
0, o,
Sample | (mg/L) [ (% sat.) (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/18/2009 | 06:40 7.71 79.4 5.90 1.43 48.5 16.2
07/16/2009 | 06:45 - 86.6 6.20 2.95 57.9 18.8
08/13/2009 | 07:25 6.60 72.7 6.24 2.58 61.6 20.8
16-CTC, Contoocook Falls Road Bridge, Hillsborough
. . qe Specific
Date Time of| DO DO pH Turbidity Conductance Water
0, o
Sample | (mg/L) | (% sat.) (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/18/2009 | 07:45 7.97 81.7 5.93 2.00 47.8 16.2
07/16/2009 | 07:50 - 82.9 6.10 2.86 50.2 19.1
08/13/2009 | 06:25 6.59 72.3 5.97 0.24 60.5 20.6
14-CTC, Western Ave Bridge, Henniker
. . qe Specific
Date Time of( DO DO pH Turbidity Conductance Water
0, o,
Sample | (mg/L) | (% sat.) (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/13/2009 | 09:20 - 90.2 6.48 2.31 g 17.6
06/20/2009 [ 08:59 8.53 91.0 6.35 2.48 49.1 18.6
07/04/2009 | 09:55 8.85 96.4 6.35 2.19 44.3 19.6
07/18/2009 [ 09:01 7.98 89.6 6.57 : 52.9 21.1
08/01/2009 | 07:43 7.70 85.2 6.24 2.91 39.5 20.8
08/15/2009 11:08 7.75 91.1 6.55 1.71 51.4 23.8
13C-CTC, Covered Bridge at New England College, Henniker
i o Specific
Date Time of[ DO DO pH Turbidity Conductance Water
0, o
Sample | (mg/L) | (% sat.) (NTUSs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/13/2009 | 09:56 - 86.4 6.41 2.11 - 17.8
06/20/2009 | 09:53 8.42 90.0 6.36 1.81 49.0 18.8
07/04/2009 | 09:33 8.39 90.3 6.31 1.95 44.8 19.1
07/18/2009 | 08:15 7.63 85.2 6.46 - 62.6 20.8
08/01/2009 | 08:35 7.89 88.4 6.23 2.61 40.3 20.8
08/15/2009 11:48 8.04 94.7 6.59 1.86 57.0 23.6




10-CTC, Downstream of Route 127 Bridge & Hopkinton Dam, Hopkinton
s e Specific
Date Time of| DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/20/2009 11:45 8.40 90.0 6.38 2.43 52.8 18.4
07/18/2009 10:03 7.92 90.3 6.61 59.6 23.1
09-CTC, Route 103 Bridge, Hopkinton
5 en Specific
Date Time of( DO DO H Turbidity Conductance Water
Sample | (mg/L) [ (% sat.) P (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/20/2009 12:21 8.36 89.1 6.41 1.79 52.6 18.4
07/19/2009 11:50 7.49 87.5 6.26 1.26 61.5 23.2
07-CTC, Penacook Road Bridge, Contoocook
s e Specific
Date Time of| DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUS) uS/em) | Temp- (C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/20/2009 13:14 8.64 91.2 6.44 1.75 51.4 18.0
07/19/2009 12:07 7.05 80.5 6.29 1.45 69.1 23.0
03-CTC, Route 3 Bridge, Penacook
: . qs Specific
Date Time of( DO DO pH Turbidity Conductance Water
0, o,
Sample | (mg/L) | (% sat.) (NTUs) (uS/cm) Temp. (°C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
06/20/2009 13:54 8.70 91.2 6.37 2.13 51.8 18.2
07/19/2009 12:40 7.03 84.5 6.39 1.27 65.5 24.2
02-CTC, East Street Bridge, Penacook
i o Specific
Date Time of[ DO DO H Turbidity Conductance Water
Sample | (mg/L) | (% sat.) P (NTUS) uS/em) | Temp- (C)
>75% <10 NTU (uS/cm as
Standard NA >5.0 Daily 6.5-8.0 above chloride Narrative
Average backgrd surrogate)
6/20/2009 14:11 8.25 88.2 6.46 1.92 51.9 18.6
7/19/2009 13:00 7.21 84.7 6.45 1.51 62.7 23.4




APPENDIX B:
Interpreting VRAP Water Quality Monitoring Parameters

Chemical Parameters

Dissolved Oxygen (DO)

B Unit of Measurement: concentration in milligrams per liter (mg/L) and percent saturation (%).

M Description: A measure of the amount of oxygen in the water: Concentration is a measure of the
amount of oxygen in a volume of water; saturation is a measurement of the amount of oxygen in
the water compared to the amount of oxygen the water can actually hold at full saturation. Both
of these measurements are necessary to accurately determine whether New Hampshire surface
water quality standards are met.

M Importance: Oxygen is dissolved into the water from the atmosphere, aided by wind and wave
action, or by rocky, steep, or uneven stream beds. The presence of dissolved oxygen is vital to
bottom-dwelling organisms as well as fish and amphibians. Aquatic plants and algae produce
oxygen in the water during the day, and consume oxygen during the night. Bacteria utilize
oxygen both day and night when they process organic matter into smaller and smaller particles.

Class A NH Surface Water Quality Standard: 6 mg/L at any place or time, or 75% minimum
daily average — (unless naturally occurring).

Class B NH Surface Water Quality Standard: 5 mg/L at any place or time or 75% minimum
daily average — (unless naturally occurring).

Several measurements of oxygen saturation taken in a 24-hour period must be averaged to
compare to the 75 percent daily average saturation standard. The concentration of dissolved
oxygen is dependent on many factors including temperature and sunlight, and tends to fluctuate
throughout the day. Saturation values are averaged because a reading taken in the morning may
be low due to respiration, while a measurement that afternoon may show that the saturation has
recovered to acceptable levels. Water can become saturated with more than 100 percent
dissolved oxygen.

pH
M Unit of Measurement: units (no abbreviation).

B Description: A measure of hydrogen ion activity in water, or, in general terms, the acidity of
water. pH is measured on a logarithmic scale of O to 14, with 7 being neutral. A high pH
indicates alkaline (or basic) conditions and a low pH indicates acidic conditions. pH is influenced
by geology and soils, organic acids (decaying leaves and other matter), and human-induced
acids from acid rain (which typically has a pH of 3.5 to 5.5).

B Importance: pH affects many chemical and biological processes in the water and this is
important to the survival and reproduction of fish and other aquatic life. Different organisms
flourish within different ranges of pH. Measurements outside of an organism’s preferred range
can limit growth and reproduction and lead to physiological stress. Low pH can also affect the
toxicity of aquatic compounds such as ammonia and certain metals by making them more
“available” for uptake by aquatic plants and animals. This can produce conditions that are toxic
to aquatic life.
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Class A NH Surface Water Quality Standard: Between 6.5 and 8.0 (unless naturally occurring).
Class B NH Surface Water Quality Standard: Between 6.5 and 8.0 (unless naturally occurring).

Sometimes, readings that fall below this range are determined to be naturally occurring. This is
often a result of wetlands near the sample station. Wetlands can lower pH because the tannic

and humic acids released by decaying plants can cause water to become more acidic.

pH Units | Category

<5.0 High Impact

5.0-5.9 Moderate to High Impact
6.0-6.4 Normal; Low Impact
6.5-8.0 Normal,

6.1 -8.0 Satisfactory

Specific Conductance or Conductivity

Unit of Measurement: micromhos per centimeter (umhos/cm) or microsiemens per centimeter
(uS/cm).

Description: The numerical expression of the ability of water to carry an electrical current at

25° C and a measure of free ion (charged particles) content in the water. These ions can come
from natural sources such as bedrock, or human sources such as stormwater runoff. Specific
conductance can be used to indicate the presence of chlorides, nitrates, sulfates, phosphates,
sodium, magnesium, calcium, iron, and aluminum ions. There is a difference between
conductivity and specific conductance. Specific conductance measures the free ion content of
water at a specific water temperature, whereas conductivity measures the free ion content of
water at 25° C. VRAP uses the term “specific conductance” because our conductivity
measurements account for temperature. In some studies and programs, the term “conductivity”
is used. This term should only be used when the measurement does not adjust to a specific
temperature.

Importance: Specific conductance readings can help locate potential pollution sources because
polluted water usually has a higher specific conductance than unpolluted waters. High specific
conductance values often indicate pollution from road salt, septic systems, wastewater
treatment plants, or urban/agricultural runoff. Specific conductance can also be related to
geology. In unpolluted rivers and streams, geology and groundwater are the primary influences
on specific conductance levels.

Class A NH Surface Water Quality Standard: No numeric standard.
Class B NH Surface Water Quality Standard: No numeric standard.

Although there is no formal standard for specific conductance, data collect by VRAP groups and
NHDES indicated a very close relationship between specific conductance levels and chloride. In
some cases NHDES can use specific conductance measurements as a surrogate for chloride
levels. The data collected by NHDES indicate that the chronic chloride standard is correlated
with a specific conductance level of approximately 850 uS/cm.

Specific Conductance | Category

(wS/cm)

0-100 Normal

101 - 200 Low Impact

201 - 500 Moderate Impact

> 501 High Impact

> 850 Likely exceeding chronic chloride standard
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Turbidity
B Unit of Measurement: Nephelometric Turbidity Units (abbreviated at NTU).

M Description: A measurement of the amount of suspended material in the water. This material,
which is comprised of particles such as clay, silt, algae, suspended sediment, and decaying
plant material, causes light to be scattered and absorbed, rather than transmitted in straight
lines through the water.

B Importance: Higher turbidity increases water temperatures because suspended particles absorb
more heat. This, in turn, reduces dissolved oxygen (DO) concentrations because warm water
holds less DO than cold water. Higher turbidity also reduces the amount of light that can
penetrate the water, which reduces photosynthesis and DO production. Suspended materials
can clog fish gills, reducing disease resistance, lowering growth rates, and affecting egg and
larval development. As the particles settle, they can blanket the stream bottom, especially in
slower waters, and smother fish eggs and benthic macroinvertebrates. Clean waters are
generally associated with low turbidity, but there is a high degree of natural variability involved.
Rain events can increase turbidity in surface waters by flushing sediment, organic matter and
other materials into the water. Human activities such as vegetation removal and soil disruption
can also lead to dramatic increases in turbidity levels.

Class A NH Surface Water Quality Standard: As naturally occurs.

Class B NH Surface Water Quality Standard: Shall not exceed naturally occurring conditions
bv more than 10 NTU.

Physical Parameters
Temperature

B Unit of Measurement: Degrees Celsius (° C)

M Importance: Water temperature is a critical parameter for aquatic life and has an impact on
other water quality parameters such as dissolved oxygen concentrations, and bacteria activity in
water. Water temperature controls the metabolic and reproductive processes of aquatic species
and can determine which fish and macroinvertabrate species can survive in a given river or
stream.

A number of factors can have an impact on water temperature including the quantity and
maturity of riparian vegetation, the rate of flow, the percent of impervious surfaces contributing
stormwater, thermal discharges, impoundments and groundwater.

Class A NH Surface Water Quality Standard: No numeric standard; as naturally occurs.

Class B NH Surface Water Quality Standard: No numeric standard

Although there is currently no numerical water quality criteria for water temperature, NHDES is
in the process of collecting biological and water temperature data that will contribute to the
development of a procedure for assessing rivers and stream based on water temperature and its
corresponding impact to the biological integrity of the waterbody.
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Chlorophyll-a (Chlor a)

M Unit of Measurement: Milligrams per liter (mg/L).

B Description: An indicator of the biomass, or abundance, of planktonic algae in the river. The
technical term “biomass” is used to represent “amount by weight.” Chlorophyll-a can be strongly
influenced by phosphorus, which is derived by natural and human activities.

Importance: Because algae is a plant and contains the green pigment chlorophyll-a, the
concentration of chlorophyll-a found in the water gives an estimation of the concentration of algae.
If the chlorophyll-a concentration increases, this indicates an increase in the algal population.

Class A NH Surface Water Quality Standard: No numeric standard.
Class B NH Surface Water Quality Standard: No numeric standard.

Chlorophyll-a (mg/L) | Category

<3 Excellent

3-7 Good

7-15 Less than desirable
> 15 Nuisance

Total Phosphorus (TP)

M Unit of Measurement: Milligrams per liter (mg/L).

M Description: A measure of all forms of phosphorus in the water, including inorganic and
organic forms. There are many sources of phosphorus, both natural and human. These include
soil and rocks, sewage, animal manure, fertilizer, erosion, and other types of contamination.

B Importance: Phosphorus is a nutrient that is essential to plants and animals. However, excess
amounts can cause rapid increases in the biological activity in water. Phosphorus is usually the
“limiting nutrient” in freshwater streams, which means relatively small amounts can increase
algae and chlorophyll-a levels. Algal blooms and/or excessive aquatic plant growth can decrease
oxygen levels and make water unattractive. Phosphorus can indicate the presence of septic
systems, sewage, animal waste, lawn fertilizer, road and construction erosion, other types of
pollution, or natural wetlands and atmospheric deposition.

Class A NH Surface Water Quality Standard: No numeric standard; as naturally occurs.

Class B NH Surface Water Quality Standard: No numeric standard; as naturally occurring,
shall contain no phosphorus in such concentrations that would impair any existing or
designated uses.

Total Phosphorus (mg/L) | Category

< 0.010 Ideal

0.011 - 0.025 Average

0.026 - 0.050 More than desirable

> 0.051 Excessive (potential nuisance concentration)
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Total Kjeldahl Nitrogen (TKN)

M Unit of Measurement: Milligrams per liter (mg/L).
HE Description: A measure of the amount of ammonia and organic nitrogen in the water.

B Importance: High nitrogen levels can increase algae and chlorophyll-a levels in the river, but is
generally less of a concern in fresh water than phosphorus. Nitrogen can indicate the presence
of sewage, animal waste, fertilizer, erosion, or other types of pollution.

Class A NH Surface Water Quality Standard: No numeric standard; as naturally occurs.

Class B NH Surface Water Quality Standard: No numeric standard; as naturally occurring, shall
contain no nitrogen in such concentrations that would impair any existing or designated uses.

TKN (mg/L) | Category
<0.25 Ideal

0.26 - 0.40 Average
0.41 -0.50 More than desirable

> 0.51 Excessive (potential nuisance concentration)

Other Parameters

Chloride
M Unit of Measurement: Milligrams per liter (mg/L).

M Description: The chloride ion (Cl-) is found naturally in some surface waters and groundwater.
It is also found in high concentrations in seawater. Higher-than-normal chloride concentrations
in freshwater is detrimental to water quality. In New Hampshire, applying road salt for winter
accident prevention is a large source of chloride to the environment. Unfortunately, this has
increased over time due to road expansion and increased vehicle traffic. Road salt (most often
sodium chloride) readily dissolves and enters aquatic environments in ionic forms. Although
chloride can originate from natural sources, most of the chloride that enters the environment is
associated with the storage and application of road salt. As such, chloride-containing
compounds commonly enter surface water, soil, and groundwater during late-spring snowmelt
(since the ground is frozen during much of the late winter and early spring). Sodium chloride is
also used on foods as table salt, and consequently is present in human waste. Thus, sometimes
chloride in water can indicate sewage pollution. Saltwater intrusion can also elevate
groundwater chlorides in drinking water wells near coastlines. Chloride ions are conservative,
which means they are not degraded in the environment and tend to remain in solution, once
dissolved. Chloride ions that enter ground water can ultimately be expected to reach surface
water and, therefore, influence aquatic environments and humans.

M Importance: Research shows elevated chloride levels can be toxic to freshwater aquatic life.
Among the species tested, freshwater aquatic plants and invertebrates tend to be the most
sensitive to chloride. In order to protect freshwater aquatic life in New Hampshire, the state has
adopted acute and chronic chloride criteria.

Acute Standard: 860 mg/L.
Chronic Standard: 230 mg/L.
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Escherichia Coliform Bacteria (E. coli)

B Unit of Measurement: Counts per 100 milliliter (cts/100 mL).

M Description: An indicator of the potential presence of pathogens in fresh water. E. coli bacteria
is a normal component in the large intestines of humans and other warm-blooded animals, and
can be excreted in their fecal material. Organisms causing infections or disease (pathogens) are
often excreted in the fecal material of humans and other warm-blooded animals.

HE Importance: E.coli bacteria is a good indicator of fecal pollution and the possible presence of
pathogenic organisms. In freshwater, E. coli concentrations help determine if the water is safe for
recreational uses such as swimming.

Several factors can contribute to elevated E. coli levels, including, but not limited to rain storms,
low river flows, the presence of wildlife, and the presence of septic systems along the river.

Class A NH Surface Water Quality Standard: Unless naturally occurring, shall contain not
more than either a geometric mean of 47 E.coli cts/ 100 mL based on at least three samples
obtained over a sixty-day period, or greater than 153 E.coli cts/ 100 mL in any one sample.

Class B NH Surface Water Quality Standard: Unless naturally occurring, shall contain not
more than either a geometric mean of 126 E.coli cts/100 mL based on at least three samples
obtained over a sixty-day period, or greater than 406 E.coli cts/ 100 mL in any one sample.

Metals

Depending on the metal concentration, its form (dissolved or particulate), and the hardness of the
water, trace metals can be toxic to aquatic life. Metals in dissolved form are generally more toxic
than metals in the particulate form. The dissolved metal concentration is dependent on pH, as well
as the presence of solids and organic matter that can bind with the metal to render it less toxic.

Hardness is primarily a measure of the calcium and magnesium ion concentrations in water,
expressed as calcium carbonate. The hardness concentration affects the toxicity of certain metals.
New Hampshire water quality regulations include numeric criteria for a variety of metals. Since
dissolved metals are typically found in extremely low concentrations, the potential contamination of
samples collected for trace metals analyses has become a primary concern of water quality
managers. To prevent such contamination and to ensure reliable results, the use of “clean
techniques” is becoming more and more frequent when sampling for dissolved metals. Because of
this, sampling for metals may be more costly and require additional effort than in the past.

New Hampshire Volunteer River Assessment Program

29 Hazen Drive — PO Box 95
Concord, NH 03302-0095
p (603) 271-0699 - f (603) 271-7894
www.des.nh.gov

2008
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APPENDIX C:
2009 VRAP Field Audit

VRAP staff aim to visit each group annually during a scheduled sampling event to verify that
volunteers successfully follow the VRAP protocols. If necessary, volunteers are re-trained
during the visit, and the group is notified of the result of the verification visit. During the
visit, volunteers were assessed in the following five categories:

1)

2)

3)

4)

S)

Overall Sampling Procedures

Appropriate storage of meters, sample collection, laboratory sample collection and
transportation, beginning and end of day meter checks, collecting a field replicate,
performing QA/QC Meter Checks, and ensuring that all calibration and sampling data
are properly documented on the VRAP Field Data Sheet and the Laboratory
Services Login & Custody Sheet.

Turbidity

Inspecting and cleaning of glass turbidity vials prior to measurement of standards and
samples, performing the Initial Turbidity Meter Check, calibrating the meter to a known
standard at the beginning of the sampling day, recording the value of the DI turbidity
blank (QA/QC Meter Check) once during the sampling day, and performing the “End of
the Day Meter Check” at the conclusion of the sampling day.

pH

Inspecting the pH electrode prior to sampling, calibrating to both pH 7.0 and 4.0
buffers prior to each measurement, rinsing and wiping the pH electrode probe prior to
and after the measurement of standards and samples, allowing the pH measurement to
stabilize prior to recording the measurement, and recording the value of the 6.0 buffer
(QA/ QC Meter Check) once during the sampling day.

Water Temperature/Dissolved Oxygen

Ensuring that the meter is allowed an adequate time to stabilize prior to the first
calibration, the meter is calibrated prior to each measurement, the calibration value is
properly recorded, the chamber reading is properly recorded, that sufficient time is
allowed for readings to stabilize, and that a zero oxygen check (QA/QC Meter Check) is
completed during the sampling day.

Specific Conductance

Performing the Initial Conductivity Meter Check using a known standard, allowing for
the meter to properly stabilize before recording measurements, properly cleaning the
probe between stations, and performing the End of the Day Meter Check at the
conclusion of the sampling day.

During the field audit, VRAP staff offer important reminders and suggestions to ensure
proper sampling techniques and re-trained volunteers in the areas needing improvement. It
is important to ensure that all volunteers attend an annual VRAP training workshop prior to
the sampling season to familiarize themselves with proper sampling techniques. Please
remember to schedule an annual field audit in 2010.
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TOWN
BENNINGTON
BENNINGTON
BENNINGTON
BENNINGTON
BOSCAWEN
CONCORD
CONCORD
HILLSBOROUGH
HOPKINTON
HOPKINTON
HOPKINTON
HOPKINTON
JAFFREY
JAFFREY
JAFFREY
JAFFREY
PETERBOROUGH
PETERBOROUGH
PETERBOROUGH
RINDGE

ANTRIM

ANTRIM

ANTRIM
HILLSBOROUGH
STODDARD
STODDARD
STODDARD
STODDARD

NAME

MONADNOCK POWER DAM
PAPER MILL DAM

PIERCE POWER DAM

POWDER MILL POND DAM
PENACOOK LOWER FALLS DAM
PENACOOK UPPER FALLS DAM
YORK DAM CONTOOCOOK RIVER
HOSIERY MILL DAM
CONTOOCOOK VILLAGE DAM
HOAGUE SPRAGUE DAM
HOPKINTON FLOOD CONTROL SPILLWAY
HOPKINTON FLOOD CTRL DAM
CHESHIRE POND DAM
CONTOOCOOK LAKE DAM
CONTOOCOOK RIVER
CONTOOCOOK RIVER DAM
NOONE MILL DAM

NORTH VILLAGE DAM
TRANSCRIPT PRINTING CO DAM
CONTOOCOOK RIVER IV
CONTOOCOOK RIVER LOVERIN DAM
INTERLOCKEN DAM

STEELS POND DAM

JACKMAN RESERVOIR DAM
HIGHLAND LAKE DAM/DIKE
ISLAND POND DAM

ROBB RESERVOIR DAM
WILLIAMS DAM

Appendix D

Active Dams on the Contoocook and North Branch Rivers

Source: NH Department of Environmental Services GIS Dataset

RIVER

CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
CONTOOCOOK
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH
NORTH BRANCH

TYPE USE
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
CONCRETE Hydro
TIMBERCOMB Hydro
CONCRETE Flood Control
EARTH Flood Control
EARTH Hydro
EARTH Recreation
TIMBERCOMB Recreation
CONCRETE Recreation
CONCRETE Hydro
STONE/CONC Recreation
CONCRETE Conservation/Agriculture
EARTH Recreation
CONCRETE Conservation/Agriculture
STONE/EARTH Recreation
CONCRETE Hydro
EARTH/CONCRETE Hydro
CONCRETE Recreation
CONCRETE Recreation
CONCRETE Recreation
EARTH Recreation

HAZARD CLASS OWNERSHIP OWNER

Low Hazard Private MONADNOCK PAPER MILLS INC
Low Hazard Private MONADNOCK PAPER MILLS INC
Low Hazard Private MONADNOCK PAPER MILLS INC
High Hazard Private MONADNOCK PAPER MILLS INC
Significant Hazard Private BRIAR HYDRO ASSOCIATES
Significant Hazard Private BRIAR HYDRO ASSOCIATES
Significant Hazard State NH WATER RESOURCES COUNCIL
Low Hazard Local TOWN OF HILLSBOROUGH

Low Hazard Local TOWN OF HOPKINTON
Non-Menace Private ENEL NORTH AMERICA INC

High Hazard Federal US ARMY CORP OF ENGINEERS
High Hazard Federal US ARMY CORP OF ENGINEERS
Low Hazard Private D D BEAN & SONS CO

Low Hazard Local TOWN OF JAFFREY

Non-Menace Private MS HATTIE LATERNEAU

Significant Hazard Local TOWN OF JAFFREY

Low Hazard Private MS DUDLEY COBB

Low Hazard Local TOWN OF PETERBOROUGH
Non-Menace Local TOWN OF PETERBOROUGH
Non-Menace Private MR FRAN BERGER

Non-Menace Private MR STANLEY C OLSON
Non-Menace Private INTERLOCKEN CAMP

Low Hazard State NH WATER RESOURCES COUNCIL
High Hazard Public Utility PSNH

Significant Hazard State NH WATER RESOURCES COUNCIL
Low Hazard State NH WATER RESOURCES COUNCIL
Low Hazard Private THE TRUST FOR PUBLIC LAND
Non-Menace Private STODDARD MAIN COMPANY



Appendix E

Registered Water Users Along the Contoocook and North Branch Rivers
Source: NH Department of Environmental Services GIS Dataset

Town Action Water User Name Facility User Type Source/Destination Source/Destination Type [Subtype
ANTRIM Withdrawal [ANTRIM WATER WORKS ANTRIM WATER WORKS Water Supplie)ANTRIM GRAVEL PACK WELL Groundwater Gravel Well
ANTRIM Withdrawal [STEELS POND HYDRO STEELS POND DAM Hydropower [NO. BRANCH CONTOOCOOK RVR _[Surface Water River
BENNINGTON Withdrawal [MONADNOCK PAPER MILLS INC HI GATE DAM Hydropower [CONTOOCOOK RIVER Surface Water River
BENNINGTON Withdrawal [MONADNOCK PAPER MILLS INC MONADNOCK POWER STATION Hydropower [CONTOOCOOK RIVER Surface Water River
BENNINGTON Withdrawal [MONADNOCK PAPER MILLS INC PAPER MILL Industrial CONTOOCOOK RIVER Surface Water River
BENNINGTON Withdrawal [MONADNOCK PAPER MILLS INC PAPER MILL Industrial NEW GRAVEL-PACK WELL Groundwater Gravel Well
BENNINGTON Withdrawal [MONADNOCK PAPER MILLS INC PIERCE POWER STATION Hydropower [CONTOOCOOK RIVER Surface Water River
BENNINGTON Withdrawal [BENNINGTON WATER DEPT WATER WORKS Water Supplie] BENNINGTON WELL Groundwater Gravel Well
BOSCAWEN Withdrawal [ESSEX HYDRO ASSOCIATION PENACOOK LOWER FALLS Hydropower [CONTOOCOOK RIVER Surface Water River
CONCORD Withdrawal [ESSEX HYDRO ASSOCIATION PENACOOK UPPER FALLS Hydropower [CONTOOCOOK RIVER Surface Water River
CONCORD Withdrawal [CONCORD CITY WATER WORKS Water Supplie) CONTOOCOOK RIVER Surface Water River
HILLSBOROUGH _ [Withdrawal [ANGUS LEA GOLF COURSE GOLF COURSE Irrigation CONTOOCOOK RIVER Surface Water River
HILLSBOROUGH _|Withdrawal |SILVER STREET HYDRO, LLC HILLSBOROUGH HYDRO PROJEC Hydropower |CONTOOCOOK RIVER Surface Water River
HILLSBOROUGH _ [Withdrawal [PUBLIC SERVICE CO OF NH JACKMAN HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
HOPKINTON Withdrawal |[DUSTON COUNTRY CLUB DUSTON COUNTRY CLUB Irrigation CONTOOCOOK RIVER Surface Water River
HOPKINTON Withdrawal [CHI OPERATIONS INC EHC HOAGUE SPRAUGE HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
HOPKINTON Withdrawal |[CONTOOCOOK HYDRO LLC HOPKINTON GENERATING STATION [Hydropower |CONTOOCOOK RIVER Surface Water River
HOPKINTON Withdrawal |BIO ENERGY LLC Biomass Powg CONTOOCOOK RIVER Surface Water River
HOPKINTON Withdrawal |PAPERTECH CORPORATION Industrial CONTOOCOOK RIVER Surface Water River
JAFFREY Withdrawal [BEAN DD & SONS CO INC HYDROPOWER FACILITY Hydropower [CONTOOCOOK RIVER Surface Water River
PETERBOROUGH [Withdrawal [RIVER STREET ASSOCIATES BELL MILL DAM Hydropower [NUBANUSIT BROOK Surface Water Brook
PETERBOROUGH [Withdrawal [THE COBBS LLC NOONE FALLS HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
PETERBOROUGH |Withdrawal |PETERBOROUGH WATER WORKS |PETERBOROUGH WATER WORKS  |Water Supplie] SUMMER STREET WELL Groundwater Gravel Well
PETERBOROUGH [Withdrawal [PETERBOROUGH WATER WORKS |PETERBOROUGH WATER WORKS  [Water Supplie] SOUTH WELL Groundwater Gravel Well
PETERBOROUGH [Withdrawal |[MACMILLIN COMPANY INC RIVERMEAD RETIREMENT COMM Industrial CONTOOCOOK RIVER Surface Water River
PETERBOROUGH [Withdrawal [UPLAND FARM SPRING WATER UPLAND FARM SPRING Bottled Water [UPLAND FARM SPRING Groundwater Spring
PETERBOROUGH |Withdrawal |HARRIS CONSTRUCTION CO Mining TOWN LINE BROOK Surface Water River
ANTRIM Return STEELS POND HYDRO STEELS POND DAM Hydropower [NO. BRANCH CONTOOCOOK RVR _[Surface Water River
ANTRIM Return ANTRIM WWTF WASTE WATER TREAT PLANT Sewage TreatfCONTOOCOOK RIVER Surface Water River
BENNINGTON Return MONADNOCK PAPER MILLS INC HI GATE DAM Hydropower [CONTOOCOOK RIVER Surface Water River
BENNINGTON Return MONADNOCK PAPER MILLS INC MONADNOCK POWER STATION Hydropower [CONTOOCOOK RIVER Surface Water River
BENNINGTON Return MONADNOCK PAPER MILLS INC PAPER MILL Industrial CONTOOCOOK RIVER Surface Water River
BENNINGTON Return MONADNOCK PAPER MILLS INC PIERCE POWER STATION Hydropower [CONTOOCOOK RIVER Surface Water River
BOSCAWEN Return ESSEX HYDRO ASSOCIATION PENACOOK LOWER FALLS Hydropower [CONTOOCOOK RIVER Surface Water River
CONCORD Return ESSEX HYDRO ASSOCIATION PENACOOK UPPER FALLS Hydropower [CONTOOCOOK RIVER Surface Water River
CONCORD Return ESSEX HYDRO ASSOCIATES ROLFE CANAL HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
HENNIKER Return HENNIKER WWTF WASTE WATER TREAT PLANT Sewage Treatf CONTOOCOOK RIVER Surface Water River
HILLSBOROUGH _|Return ANGUS LEA GOLF COURSE GOLF COURSE Irrigation IRRIGATION Groundwater Irrigation
HILLSBOROUGH _|Return OSRAM/SYLVANIA INC HILLSBORO Industrial NORTH BRANCH RIVER Surface Water River
HILLSBOROUGH _ [Return SILVER STREET HYDRO, LLC HILLSBOROUGH HYDRO PROJEC Hydropower [CONTOOCOOK RIVER Surface Water River
HILLSBOROUGH _|Return PUBLIC SERVICE CO OF NH JACKMAN HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
HOPKINTON Return HOPKINTON VILLAGE PREC CONTOOCOOK WWTP Sewage Treatf CONTOOCOOK RIVER Surface Water River
HOPKINTON Return DUSTON COUNTRY CLUB DUSTON COUNTRY CLUB Irrigation IRRIGATION Groundwater Irrigation
HOPKINTON Return CHI OPERATIONS INC EHC HOAGUE SPRAUGE HYDRO Hydropower |CONTOOCOOK RIVER Surface Water River
HOPKINTON Return CONTOOCOOK HYDRO LLC HOPKINTON GENERATING STATION [Hydropower |CONTOOCOOK RIVER Surface Water River
HOPKINTON Return BIO ENERGY LLC Biomass Powg CONTOOCOOK RIVER Surface Water River
HOPKINTON Return PAPERTECH CORPORATION Industrial CONTOOCOOK RIVER Surface Water River
JAFFREY Return BEAN DD & SONS CO INC HYDROPOWER FACILITY Hydropower [CONTOOCOOK RIVER Surface Water River
JAFFREY Return JAFFREY WWTF WASTE WATER TREAT PLANT Sewage Treatf CONTOOCOOK RIVER Surface Water River
PETERBOROUGH [Return RIVER STREET ASSOCIATES BELL MILL DAM Hydropower  [NUBANUSIT BROOK Surface Water Brook
PETERBOROUGH |Return THE COBBS LLC NOONE FALLS HYDRO Hydropower [CONTOOCOOK RIVER Surface Water River
PETERBOROUGH [Return NH BALL BEARINGS INC PETERBOROUGH Industrial CONTOOCOOK RIVER Surface Water River
PETERBOROUGH [Return MACMILLIN COMPANY INC RIVERMEAD RETIREMENT COMM Industrial RIVERMEAD RETIRE COMM Atmosphere Dust Control
PETERBOROUGH [Return PETERBOROUGH WWTF WASTE WATER TREAT PLANT Sewage Treatf CONTOOCOOK RIVER Surface Water River
PETERBOROUGH |Return HARRIS CONSTRUCTION CO Mining CONTOOCOOK RIVER Surface Water River

Dataset query: location <= 0.25 mi. from Contoocook/North Branch Rivers



Appendix F. Town Map Sets
For each community, the following maps include:

1. Base Map with Hydrological Features
2. Wildlife Action Plan Map

3. Zoning Map
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Data sources: 1:24,000 source data from NH
GRANIT; flood data from FEMA through NH
GRANIT; Road and bridge data from NH Dept. of
Transportation; Dams data from NH Dept. of
Environmental Services.

This map is for planning purposes only. Neither
CNHRPC nor CNBRLAC make any representations
as to the accuracy or validity of these data, and
this map should not be used for regulatory or
site specific determinations. Map created in
November 2009 by CNHRPC.
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Information about habitat condition was analyzed to develop
a statewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

The goal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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Data sources: 1:24,000 source data from NH
GRANIT; flood data from FEMA through NH
GRANIT; Road and bridge data from NH Dept. of
Transportation; Dams data from NH Dept. of
Environmental Services.

This map is for planning purposes only. Neither
CNHRPC nor CNBRLAC make any representations
as to the accuracy or validity of these data, and
this map should not be used for regulatory or
site specific determinations. Map created in
November 2009 by CNHRPC.
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HIGHEST RANKED WILDLIFE HABITAT |
BY ECOLOGICAL CONDITION 7
o

B Highest Ranked Habitat in NH D
Highest Ranked Habitat in Biological Region

Biological region = TNC ecoregional subsection
for terrestrial habitats or watershed group for A
wetlands and forest floodplain. 459

Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked

(locally significant habitat scores to be determined)
Developed land cover

Conservation or public land

Information about habitat condition was analyzed to develop
a statewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

The goal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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Data sources: Hydrography 1:24,000
source data from NH GRANIT; Roads data
from NH Dept. of Transportation; Zoning
layers from CNHRPC, SWRPC, and towns.

This map is for planning purposes only.
Neither CNHRPC nor CNBRLAC make any
representations as to the accuracy or
validity of these data, and this map should
not be used for regulatory or site specific
determinations. Map created in November

2009 by CNHRPC.
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Contoocook & North Branch Rivers
Management Plan

Deering
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Data sources: 1:24,000 source data from NH
GRANIT; flood data from FEMA through NH
GRANIT; Road and bridge data from NH Dept. of
Transportation; Dams data from NH Dept. of
Environmental Services.

This map is for planning purposes only. Neither
CNHRPC nor CNBRLAC make any representations
as to the accuracy or validity of these data, and
this map should not be used for regulatory or
site specific determinations. Map created in
November 2009 by CNHRPC.
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HIGHEST RANKED WILDLIFE HABITAT
BY ECOLOGICAL CONDITION

- Highest Ranked Habitat in NH
Highest Ranked Habitat in Biological Region

Biological region = TNC ecoregional subsection
for terrestrial habitats or watershed group for
wetlands and forest floodplain.

Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked

(locally significant habitat scores to be determined)
Developed land cover

Conservation or public land

Information about habitat condition was analyzed to develop
® astatewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

@ [hegoal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
nservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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HIGHEST RANKED WILDLIFE HABITAT
BY ECOLOGICAL CONDITION

- Highest Ranked Habitat in NH
Highest Ranked Habitat in Biological Region

Biological region = TNC ecoregional subsection
for terrestrial habitats or watershed group for
wetlands and forest floodplain.

Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked

(locally significant habitat scores to be determined)
Developed land cover

Conservation or public land

Information about habitat condition was analyzed to develop
a statewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

The goal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information

or changing conditions.
Please refer to accompanying documents describing habitat condition/scoring.
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source data from NH GRANIT; Roads data
from NH Dept. of Transportation; Zoning
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determinations. Map created in November
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HIGHEST RANKED WILDLIFE HABITAT [

BY ECOLOGICAL CONDITION

- Highest Ranked Habitat in NH
Highest Ranked Habitat in Biological Region

Biological region = TNC ecoregional subsection
for terrestrial habitats or watershed group for
wetlands and forest floodplain.

Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked

(locally significant habitat scores to be determined)
Developed land cover

Conservation or public land

Information about habitat condition was analyzed to develop
® astatewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

@ [hegoal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
nservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring. /]
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Data sources: 1:24,000 source data from NH
GRANIT; flood data from FEMA through NH
GRANIT; Road and bridge data from NH Dept. of
Transportation; Dams data from NH Dept. of
Environmental Services.

This map is for planning purposes only. Neither
CNHRPC nor CNBRLAC make any representations
as to the accuracy or validity of these data, and
this map should not be used for regulatory or
site specific determinations. Map created in
November 2009 by CNHRPC.
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BY ECOLOGICAL CONDITION

- Highest Ranked Habitat in NH
Highest Ranked Habitat in Biological Region

HIGHEST RANKED WILDLIFE HABITAT § %

Biological region = TNC ecoregional subsection Ray Pond
for terrestrial habitats or watershed group for
wetlands and forest floodplain.
Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked
(locally significant habitat scores to be determined)
Developed land cover N
\
Conservation or public land
Information about habitat condition was analyzed to develop by g ~»Z/J )
® ; statewide and regional ranking and identify the highest quality D% (= -,W
habitat relative to all polygons of a given habitat type in the state. 7 < %7

@ [hegoal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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determinations. Map created in November
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HIGHEST RANKED WILDLIFE HABITAT
BY ECOLOGICAL CONDITION

- Highest Ranked Habitat in NH
Highest Ranked Habitat in Biological Region

Biological region = TNC ecoregional subsection
for terrestrial habitats or watershed group for
wetlands and forest floodplain.

Supporting Landscapes (of regional significance)
Wildlife Habitat not top-ranked

(locally significant habitat scores to be determined)
Developed land cover

Conservation or public land

Information about habitat condition was analyzed to develop
® astatewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

@ [hegoal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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for terrestrial habitats or watershed group for
wetlands and forest floodplain.
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(locally significant habitat scores to be determined)
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Information about habitat condition was analyzed to develop
a statewide and regional ranking and identify the highest quality
habitat relative to all polygons of a given habitat type in the state.

The goal is to provide regional planners and conservation professionals
a tool in identifying the most critical wildlife habitat locations.

@ Results will be re-evaluated to monitor the effectiveness of
conservation actions and respond appropriately to new information
or changing conditions.

Please refer to accompanying documents describing habitat condition/scoring.
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Appendix G

Known occurrences of rare species and exemplary natural communities
in the Contoocook and North Branch watershed

Ecological System

Emergent marsh - shrub swamp system
Kettle hole bog system

Medium level fen system

Poor level fen/bog system

Temperate minor river floodplain system

Natural Community
Black gum - red maple basin swamp

Chestnut oak forest/woodland

Hemlock - beech - northern hardwood forest
Hemlock - beech - oak - pine forest

Hemlock - white pine fores

Hemlock forest

Inland Atlantic white cedar swamp

Northern hardwood - black ash - conifer swamp
Northern hardwood - spruce - fir forest

Red maple - Sphagnhum basin swamp

Red maple floodplain forest

Red oak - ironwood - Pennsylvania sedge woodland
Red oak - pine rocky ridge

Rich red oak rocky woods

Silver maple - false nettle - sensitive fern floodplain
Subalpine rocky bald

Sugar maple - beech - yellow birch forest

Source: NH Natural Heritage Bureau.

Plant species
American Cancerroot (Conopholis americana)

Arethusa (Arethusa bulbosa)

Barren Strawberry (Waldsteinia fragarioides)
Broad-winged Sedge (Carex alata)

Common Mare's Tail (Hippuris vulgaris)
Farwell's Water Milfoil (Myriophyllum farwellii)
Flatstem Pondweed (Potamogeton zosteriformis)
Fringed Gentian (Gentianopsis crinita)

Giant Rhododendron (Rhododendron maximum)
Ginseng (Panax quinquefolius)

Goodenough's Sedge (Carex nigra)

Green Adder's Mouth (Malaxis unifolia)

Hoary Mountain Mint (Pycnanthemum incanum)
Kidney-leaved Violet (Viola nephrophylla)
Knotty Pondweed (Potamogeton nodosus)
Mountain Firmoss (Huperzia appalachiana)
Piled-up Sedge (Carex cumulata)

Rue Anemone (Thalictrum thalictroides)
Sessile-fruited Arrowhead (Sagittaria rigida)
Smooth Sandwort (Minuartia glabra)

Summer Sedge (Carex aestivalis)

Water Marigold (Megalodonta beckii)

Wedge Sand Blackberry (Rubus cuneifolius)

Invertebrate Species
Brook Floater (Alasmidonta varicosa)

Vertebrate species

American Bittern (Botaurus lentiginosus)

Bald Eagle (Haliaeetus leucocephalus)

Banded Sunfish (Enneacanthus obesus)
Blanding's Turtle (Emydoidea blandingii)
Common Loon (Gavia immer)

Common Nighthawk (Chordeiles minor)

Eastern Hognose Snake (Heterodon platirhinos)
Great Blue Heron (Rookery) (Ardea herodias)
Least Bittern (Ixobrychus exilis)

Northern Black Racer (Coluber constrictor constrictor)
Northern Long-eared Bat (Myotis septentrionalis)
Osprey (Pandion haliaetus)

Pied-billed Grebe (Podilymbus podiceps)

Purple Martin (Progne subis)

Slimy Salamander (Plethodon glutinosus)
Smooth Green Snake (Opheodrys vernalis)
Spotted Turtle (Clemmys guttata)

Vesper Sparrow (Pooecetes gramineus)

Wood Turtle (Glyptemys insculpta)
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Appendix |

Summary Chart of Municipal Zoning Districts Protecting the Contoocook and North Branch Rivers

Protections Applying to the Contoocook and North Branch Rivers

Have Zoning Minimum Maximum
District Applying Natural Impervious
to Surface Minimum Minimum Septic] Vegetative Surface Minimum Open Excavation
Waters (Y/N) |Building Setback Setback Buffer Coverage Space Coverage Prohibited
Statewide Protections N/A 50' 75' 50' 30% No No
Boscawen Yes 150' 100’ Yes
§ £ |concord Yes 75' 75' - 125' Yes
T 0
@& + |Deering Yes 150' 125'
°z
=
S © [Hillsborough 75'
Hopkinton
g |Antri
g ntrim
= Bennington
&
x Greenfield
=
(%]
' Hancock
(%]
[
2 |affrey
Q
5 Peterborough
= |
G Rindge
S Stoddard

Local protection more stringent than statewide protection: *Contoocook River protected by an overlapping zoning district such as a
district protecting groundwater; **River protected not with a zoning district but through ordinance alone.

- Local protection same as statewide




Existing and Recommended Zoning Regulations for Protection of the Contoocook and
North Branch Rivers

Central Region Towns

Boscawen
Existing Regulations

e Shoreland Protection District for nine tributary streams and ponds, 150’ building setback
from Contoocook

e 100’ septic setback applying to Contoocook

e Hazardous materials are prohibited in the Shoreland Protection District. Excavation is
prohibited in the SP District. Some other uses are prohibited within the SP District.

e Stormwater management systems required for lots in SP District with over 20%
impervious surface (and 15% in Aquifer Protection District)

e 50’ setback from wetlands , on steep grades up to 200’
e Largest residential minimum lot size 2 acres, smallest min. lot size 10,000 sg. ft.

Recommendations

e Increase the minimum natural vegetative buffer to above the 50’ state level in the SP
District.

e Add a maximum impervious coverage requirement below the 30% state level to the SP
District.

e Add a minimum open space requirement to the SP District.
e Implement bluff setbacks.

e Require pre-construction stormwater management in site plan regulations.

Concord
Existing Regulations

e Shoreland Protection District for Great Ponds and 4™ order streams or greater, up to 250’
building setback from Contoocook depending upon use and part of river



Naturally vegetated buffer required within up to 250 of river, 75’-125’ septic setback
applying to Contoocook

Excavation is prohibited in the Shoreland Protection District. Some other uses are
prohibited in the SP District.

Maximum allowable impervious surface: 15%; Maximum Density: 1/4 a unit per
buildable acre; Minimum Tract Open Space Requirements: 70%.

50’ setback from wetlands
Largest residential minimum lot size 2 acres, smallest min. lot size 7,500 sg. ft.

50’ bluff setback

Recommendations

Increase the minimum building setback in the SP District to above the 50” state level.
Establish an Aquifer Protection District.

Require pre-construction stormwater management in site plan regulations.

Deering

Existing Regulations

Shoreland Protection District for Deering Reservoir, Dudley Pond and 4" order streams
or greater; 150 building setback from Contoocook and 4™ order streams or greater

Sufficient tree cover required within 150 of river and naturally vegetated buffer required
within 50°, 75°-125’ septic setback applying to Contoocook

Hazardous materials are prohibited within the Shoreland Protection District. Excavation
is prohibited in the Shoreland Protection District. Some other uses are prohibited in the
SP District.

Maximum allowable impervious surface area: 20%
50’ setback from wetlands

Residential minimum lot size 2 acres for entire town

Recommendations



e Increase the minimum natural vegetative buffer to above the 50’ state level in the SP
District.

e Add a minimum open space requirement to the SP District.
e Implement bluff setbacks.

e Require pre-construction stormwater management in site plan regulations.

Henniker
Existing Regulations

e 75’ building setback from Contoocook

e 75’ septic setback applying to Contoocook

e Largest minimum lot size 5 acres, smallest minimum lot size 20,000 sq. ft.
Recommendations

e Implement an SP District in order to regulate septic system setbacks, natural vegetation
and impervious surfaces more strictly than the state does and to add provisions requiring
open space and banning excavation.

e Add a provision to the excavation special exception review process to make excavation
along the river more stringent and consider banning excavation along the river.

e Augment the wetland protection ordinance with wetland buffer requirements.
e Establish an Aquifer Protection District.
e Implement bluff setbacks.

e Require pre-construction stormwater management in site plan regulations.

Hillsborough

Existing Regulations

e Shoreland Protection District for any stream with normal year-round flow, 75’ building
setback from Contoocook



e Largest minimum lot size 2 acres, smallest min. lot size 10,000 sq. ft.
Recommendations
e Increase the minimum septic setback to above the 50’ state level.

e Increase the minimum natural vegetative buffer to above the 50° state level in the SP
District.

e Add a maximum impervious coverage requirement below the 30% state level to the SP
District.

e Add a minimum open space requirement to the SP District.

e Add a provision to the SP District banning excavation.

e Enact a wetland protection ordinance and wetland buffer requirements.
e Establish an Aquifer Protection District.

e Implement bluff setbacks.

e Require pre-construction stormwater management in site plan regulations.

Hopkinton

Existing Regulations
e Largest residential minimum lot size 120,000 sqg. ft., smallest min. lot size 15,000 sq. ft.
Recommendations

e Implement an SP District in order to regulate building setbacks, septic system setbacks,
natural vegetation and impervious surfaces more strictly than the state does and to add
provisions requiring open space and banning excavation.

e Add a provision to the excavation special exception review process to make excavation
along the river more stringent and consider banning excavation along the river.

e Without having an SP District, the town can extend its hazardous materials prohibition to
all types of materials not just solid waste and construction debris.

e Augment the wetland protection ordinance with wetland buffer requirements.

e Establish an Aquifer Protection District.



e Implement bluff setbacks.

e Require pre-construction stormwater management in site plan regulations.

Southwest Region Towns

Antrim
Existing Regulations

e Shoreland Protection District for 4" order streams or greater, 100" building setback for
primary structures from Contoocook

e 75’ septic setback applying to Contoocook

e Hazardous materials are prohibited within the Shoreland Protection District. Excavation
is prohibited in the Shoreland Protection District. Some other uses are prohibited within
the SP District.

e Stormwater management systems required for lots in SP District with over 20%
impervious surface (and 15% in Aquifer Protection District)

e 25’ setback from wetlands
e Largest minimum lot size 130,000 sq. ft., smallest min. lot size 10,000 sq. ft.
e Town has Steep Slopes ordinance

Recommendations

e Increase the minimum natural vegetative buffer to above the 50’ state level in the SP
District.

e Add a minimum open space requirement to the SP District.

e Implement bluff setbacks.

Bennington

Existing Regulations

e Shoreland Protection District for 4™ order streams or greater with year-round flow



e Excavation is prohibited within 75’ of the Contoocook. Hazardous materials are
prohibited in the Water Resources Protection Zone. Some other uses are prohibited
within the Water Resources Protection Zone.

e Maximum allowable impervious surface area 15% in Water Resources Protection Zone

e Largest residential minimum lot size 5 acres, smallest min. lot size .5 acres
Recommendations

e Increase the minimum septic setback in the SP District to above the 75’ state level.

e Increase the minimum natural vegetative buffer to above the 50” state level in the SP
District.

e Add a maximum impervious coverage requirement below the 30% state level to the SP
District.

e Add a minimum open space requirement to the SP District.
e Enact a wetland protection ordinance and wetland buffer requirements.

e Implement bluff setbacks.

Greenfield
Existing Regulations

e 25’ no construction or ground disturbance buffer from wetlands and 75’ septic setback
from wetlands

e Largest minimum lot size four acres, smallest min. lot size 1.5 acres
Recommendations

e Implement an SP District in order to regulate building and septic system setbacks, natural
vegetation, and impervious surfaces more strictly than the state does and to add
provisions requiring open space and banning excavation.

e Add a provision to the excavation special exception review process to make excavation
along the river more stringent and consider banning excavation along the river.

e Establish an Aquifer Protection District.

e Implement bluff setbacks.



Hancock

Existing Regulations

100’ building setback from Contoocook
125’ septic setback in Wetlands Conservation District

Hazardous materials are prohibited within the Groundwater Protection District. Some
other uses are prohibited in the Groundwater Protection District.

50’ building setback from lakes and ponds over ten acres, 25 setback from perennial
streams

Largest residential minimum lot size 4 acres, smallest min. lot size 20,000 sq. ft.

Recommendations

Jaffrey

Implement an SP District in order to regulate septic system setbacks, natural vegetation
and impervious surfaces more strictly than the state does and to add provisions requiring
open space and banning excavation.

Add a provision to the excavation special exception review process to make excavation
along the river more stringent and consider banning excavation along the river.

Augment the wetland protection ordinance with wetland building setbacks.

Implement bluff setbacks.

Existing Regulations

75’ building setback from Contoocook

200’ septic setback from wetlands with daily flow exceeding 2,000 gallons and 100’
septic setback from all other wetlands

Hazardous materials are prohibited in all districts including the SP District. Excavation is
prohibited within 75 of the Contoocook.

Largest residential minimum lot size 3 acres, smallest min. lot size .46 acres



Recommendations

Increase the minimum natural vegetative buffer in the Wetlands Conservation District for
the Contoocook to above the 50’ state level.

Add a maximum impervious coverage requirement below the 30% state level to the SP
District.

Add a minimum open space requirement to the SP District.

Implement bluff setbacks.

Peterborough

Existing Regulations

Shoreland Protection District for nine tributary streams and ponds, 100’ building setback
from Contoocook except in Downtown Commercial District where 50’

Hazardous materials are prohibited within 1,000 ft. of the Contoocook. Excavation is
prohibited within 100" of the Contoocook, except in Downtown Commercial District
where prohibited within 50°.  Some other uses are prohibited within the SP District.

50’ setback from wetlands contiguous to surface water or over .5 acre

Largest residential minimum lot size 3 acres, no residential min. lot size in some districts

Recommendations

Increase the minimum septic setback in the SP District to above the 75 state level.

Add a maximum impervious coverage requirement below the 30% state level to the SP
District.

Add a minimum open space requirement to the SP District.

Implement bluff setbacks.

Rindge

Existing Regulations

Wetlands Conservation District includes surface waters



100’ septic setback applying to Contoocook

Excavation is prohibited within 75” of the Contoocook. Hazardous materials are
prohibited in the Wetlands Conservation District.

20% maximum impervious surface area in the Aquifer Protection Zone, hazardous
materials and some other uses prohibited in Aquifer Protection Zone

30% minimum open space requirement for lots located in Gateway East and Gateway
Central Districts

50" minimum disturbance zone from vegetated wetlands over 3,000 sg. ft.

Largest residential minimum lot size 3 acres, smallest min. lot size 2 acres

Recommendations

Increase the building setback in the Wetlands Conservation District to above the 50” state
level.

Increase the minimum natural vegetative buffer surface waters to above the 50’ state
level in the Wetlands Conservation District.

Add a maximum impervious coverage requirement below the 30% state level to the
Wetlands Conservation District.

Add a minimum open space requirement to the Wetlands Conservation District.

Implement bluff setbacks.

Stoddard

Existing Regulations

Wetlands Conservation District includes surface waters
50’ setback from wetlands

Largest residential minimum lot size 2 acres, smallest min. lot size 1 acre

Recommendations

Increase the building setback in the Wetlands Conservation District to above the 50 state
level.



Increase the minimum septic setback in the Wetlands Conservation District to above the
75’ state level.

Increase the minimum natural vegetative buffer to above the 50’ state level in the
Wetlands Conservation District.

Add a maximum impervious coverage requirement below the 30% state level to the
Wetlands Conservation District.

Add a minimum open space requirement to the Wetlands Conservation District.

Add a provision to the Wetlands Conservation District banning excavation along the
river.

Implement bluff setbacks.



QUESTIONS Central New Hampshire Regional Planning Commission Towns .
Boscawen Concord Deering
Dates of last 2004 Mar-08 2008
update/amendment
(month/yr) of each
ordinance
Density and/or 10,000 sq. ft. to 2 acres 7,500 sf to 2 Ac; 5,000 sf to 20,000 2 acres
Minimum Lot Size buildable
Requirements (1
residential unit)
Septic System All septic systems in the Shoreland 75'to 125' 75'to 125’
Setbacks from Protection District shall be a
Wetlands or Surface | minimum of one hundred feet from
Waters? the ordinary high water mark.
Is there a Wetland Yes Yes Yes
Protection Ordinance?
50' 50'

Are there Wetland
Buffer Requirements?

50'. On steep grades, up to 200'
buffer. Town is revising its master
plan and hopes to improve the
buffers for wetlands and surface
waters, which are now same as
State.

Yes, 4th order streams or greater,

Are there Shoreland

Yes, nine tributary streams and
ponds.

Yes, Great Ponds, 4th order
streams or greater; Penacook Lake

Deering Reservoir and Dudley
Pond.

Branch River?

Protection Zones or
Districts? District
Are there Setbacks 150" from high water mark Partial (depending upon use & part 150" from high water mark
from of river), 75' - 250"
Contoocook/North

Are there Setbacks or
Buffers for Streams
Third Order or Lower?

25" for listed streams; 100 year
floodplain area where present

75', depends upon use

150

Sufficient tree cover required within

Open Space
Requirements within
Conservation and

No, but open space requirements
are part of the cluster development
ordinance; cluster developments

Maximum Density: 1/4 a unit per

buildable acre; Minimum Tract
Requirements: 70% minimum open
space, 5% maximum lot coverage

Watershed Districts

permitted by right in all districts
except the R2 Zone where it is
permitted by Special Exception.
Cluster development ordinance

conflicts as it states that all
applications require a Special

150' of river; open space
requirements are part of the cluster
development ordinance. Cluster

development is required for all
subdivisions of 20 acres or more,
and are allowed by-right throughout
town except in special districts.

Are there Naturally
Vegetated Buffer
Requirements?

Exception.
Are there Impervious No 15% 20% in Shoreland Protection
area restrictions for District
Aquifer protection or
other Zones?
Are there Bluff None 50" horizontal, uphill; entire ravine None
Setbacks? when bottom of bluff is ravine
50' 75' to 250 50" and sufficient tree cover
required within 150" of river




Are there
requirements for
protection of fish and
wildlife habitat?

Habitat corridors identified in
Master Plan

See above description of Shoreland
Protection District

See above description of Shoreland
Protection District

Are there protections
of other significant
open space and
natural areas?

See above description of Cluster
development ordinance.

Flood Hazard District; Penacook
Lake Watershed Protection District

Aquifer Protection District; Flood
Plain District

Does the town allow
for Alternative
Development Types
(ex. Cluster)?

Yes; cluster developments

Yes; Cluster, PUD,

Yes; cluster ("open space")

Is there Hazardous
Material Regulation?

Yes, prohibited in Aquifer and
Shoreland Protection districts.

Not specifically, but some uses
prohibited in SP; gasoline sales
subject to supplementary regs

Yes, prohibited in Aquifer and
Shoreland Protection districts.

Are there Town
Excavation
Regulations

(dredging, filling,

mining and earth

moving)?

Yes, allowed by Special exception
only throughout Town.

Yes, allowed by conditional use
permit only throughout Town.

Yes, allowed by Special exception
only throughout Town.

Are there Town-level
excavation setback
requirements from
Contoocook/North

Branch River?

No excavation allowed within SP
district

up to 250" along portions of the river
per SP overlay district requirements

No excavation allowed within SP
district

Are there Town-level
excavation setback
requirements from

Surface Water?

No excavation allowed within SP
district

75' to 250' per requirements of SP
overlay district

No excavation allowed within SP
district

Are there Town-level
excavation setback
requirements from

Wetlands?

Not specifically

Not specifically

Not specifically

Are there Town-level
excavation setback
requirements from 3rd
order streams (or
lower)?

25' per requirements of SP overlay
district

75' per requirements of SP overlay
district

150' per requirements of SP overlay
district

Is there a community
Open Space plan that
recommends land
preservation along the

There is not a specific open space
plan along the river, per se, but the
2001 Master plan depicts some
areas of existing protection along

Yes; select locations along the river

No specific open space plan, but
Master Plan advocates preservation
of amenities and attainment of a
public access point.

Contoocook/North the river.
Branch River?
Is there an aquifer Yes No; there is a shoreland protection Yes

protection overlay

District along the

Contoocook/North
Branch River?

ordinance




Are there Lot
Coverage
Requirements?

20%-40%

10% to 85%

30% maximum

Do site plan
regulations govern pre
construction
stormwater
management?

Yes

Yes

Yes

Do site plan
regulations govern
post-construction
storm water
management?

Yes and stormwater management
systems are required for lots with
over 15% impervious surface

coverage.

Yes

Yes

Does community have
a floodplain
development
ordinance?

Yes

Yes

Yes

What Innovative Land
Use Techniques are
being used by the
community (RSA
674:21)?

Cluster Subdivision

Cluster Developments; PUDs;
performance districts.

Cluster Subdivision




Central New Hampshire Regional Planning Commission Towns

Minimum Lot Size
Requirements (1
residential unit)

QUESTIONS Henniker Hillsborough Hopkinton
Dates of last Mar-09 2002 Mar-09
update/amendment
(month/yr) of each
ordinance
Density and/or 20,000 sq. ft. to 5 acres 10,000 sq. ft. to 2 acres 15,000 sg. ft. to 120,000 sq. ft.

Third Order or Lower?

Septic System 75' from surface waters No 75' from wetlands
Setbacks from
Wetlands or Surface
Waters?
Is there a Wetland Yes No Yes
Protection Ordinance?
Are there Wetland No No No
Buffer Requirements?
Are there Shoreland No Yes, any stream with normal year- No
Protection Zones or round flow.
Districts?
Are there Setbacks 75' 75' No
from
Contoocook/North
Branch River?
Are there Setbacks or No
Buffers for Streams )
None 75" if year-round flow

Open Space
Requirements within
Conservation and
Watershed Districts

No such districts, but open space
requirements are part of the cluster

development ordinance. Cluster
development is permitted by-right in
all residential districts.

No such districts, but open space
requirements are part of the cluster
development ordinance. Cluster
developments are allowed as a
conditional use in all residential

No such districts, but open space
requirements are part of the cluster

development ordinance. All
subdivisions are to be developed as
cluster subdivisions unless receive

requirements for
protection of fish and
wildlife habitat?

zoning article.

districts. special use permit.
Are there Impervious No No No
area restrictions for
Aquifer protection or
other Zones?
Are there Bluff None None None
Setbacks?
Are there Naturally No No No
Vegetated Buffer
Requirements?
Are there Cited in Wetlands Conservation No Cited in Conservation Subdivision

ordinance.

Are there protections

of other significant
open space and
natural areas?

Floodplain Development ordinance;
Cluster ("open space") development
ordinance.

Floodplain Development ordinance;
Rural District created to preserve
open space characteristics of
town's outlying areas

Floodplain Development ordinance;
low density residential districts
created to provide for open space
conservation.




Does the town allow
for Alternative
Development Types
(ex. Cluster)?

Yes; cluster ("open space")

Yes; cluster ("open space")

Yes; cluster ("conservation™)

Is there Hazardous | Prohibited where impacts wetlands None No facilities storing solid waste or
Material Regulation? only. construction and demolition debris
allowed within 300' of high water

mark of river or streams.

Are there Town Excavation within 100 ft. of No Yes, allowed by Special exception
Excavation waterways must be filled back in only throughout Town, except in
Regulations within 90 days. granite quarries.

(dredging, filling,

mining and earth

moving)?
Are there Town-level No No No
excavation setback
requirements from
Contoocook/North

Branch River?

Are there Town-level No No No
excavation setback
requirements from
Surface Water?
Are there Town-level No No No
excavation setback
requirements from
Wetlands?
Are there Town-level No No No

excavation setback
requirements from 3rd
order streams (or
lower)?

Is there a community
Open Space plan that
recommends land
preservation along the

Natural Resources Inventory;
improving quality of river for
humans and wildlife cited in

conservation chapter of Master

Master Plan identifies Contoocook
and tributary brook as water
resource priorities and advocates
preservation of aquifer near

Zoning ordinance identifies
Contoocook as drinking water
source and Master Plan identifies
river as primary town asset.

Contoocook/North Plan. Contoocook.
Branch River?
Is there an aquifer No No; there is a shoreland protection No

protection overlay

District along the

Contoocook/North
Branch River?

ordinance

Are there Lot

10% to 16% including all habitable

20% to 25%

20% to 40%

Coverage floor area for multi-unit dwellings of
Requirements? three units or more
Do site plan No No No
regulations govern pre
construction
stormwater

management?




Do site plan Yes Yes Yes, storm drainage systems are to
regulations govern be well-designed to avoid polluting
post-construction rivers, river frontage, and other
storm water water resources.
management?
Does community have Yes Yes Yes
a floodplain
development
ordinance?

What Innovative Land
Use Techniques are
being used by the
community (RSA
674:21)?

Cluster Subdivision

Cluster Subdivision

Cluster Subdivision; phased
development/growth management
bylaw; inclusionary zoning for
affordable housing.




Southwest Region Planning Commission Towns

QUESTIONS Antrim Bennington Greenfield
Dates of last Mar-09 Mar-07 Mar-09
update/amendment
(month/yr) of each
ordinance

Density and/or
Minimum Lot Size
Requirements (1

residential unit)

10,000 sq. ft. to 90,000 sq. ft in
areas served by public water and
sewer; 90,000 sg. ft to 130,000 sq.
ft. in areas not served by public
water and sewer

0.5 acres to 5 acres

1.5 acres to 4 acres

Septic System
Setbacks from
Wetlands or Surface

75' from wetlands; 75' from rivers
and streams; Depending on
soil/slope conditions, 75' to 125'

Does not mention specific
setbacks; All systems must comply
with NH State Standards

75' from wetlands

Buffers for Streams
Third Order or Lower?

all year round flowing waters of 4th
order or higher

Waters? from ponds, lakes, estuaries
Is there a Wetland Yes No Yes
Protection Ordinance?
Are there Wetland 25' No 25' no construction or ground
Buffer Requirements? disturbance buffer
Are there Shoreland Yes No No
Protection Zones or
Districts?
Are there Setbacks | 50' from reference line (high water No No
from mark); No primary structure shall be
Contoocook/North built within 100’ of reference line
Branch River?
Are there Setbacks or| 50" setback from reference line of No No

Open Space
Requirements within
Conservation and
Watershed Districts

No, but open space requirements
are part of Open Space Residental
Development (OSRD) ordinance;
Depending on the zoning district,
between 40% to 60% of the total
parcel must be designated as
permanent common open space in
OSRD

No, but open space requirements
are part of the Open Space
Residential Development (OSRD)
ordinance; 50% of the tract must be
designated as permanent open
space

No, but open space requirements
are part of the Open Space
Residential Development (OSRD)
ordinance; 40% of the tract must be
designated as permanent open
space

Are there Impervious

area restrictions for

Aquifer protection or
other Zones?

Yes; In the Shoreland Protection
Zone, no > than 30% of the lot
should be impervious surface (If
impervious area exceeds 20% a
stormwater management system
shall be implemented and
maintained); In the Aquifer and
Wellhead Protection Zone, a
stormwater management plan must
be created for a lot if the total
impervious surface area exceed
15% or 2500 sq. ft. (whichever is
greater).

Yes, in the Water Resource

Protection Zone impervious surface

areas may not exceed more than
20% of the lot area.

No

Are there Bluff

No

Setbacks?

No

No




Are there Naturally

150" natural woodland buffer from

Yes, the Open Space Residential

requirements for
protection of fish an
wildlife habitat?

buffer required in the Shorelan
d

Protection District, the preservation
of dead/living trees that provide
habitat for wildlife and planting of

No
Vegetated Buffer the reference line of shorelands | Development ordinance requires a
Requirements? adjacent to public waters 50' landscaped buffer (requires
retaining natural vegetation
wherever possible) to screen
development where appropriate
Are there Within the 150’ natural woodland No No

d

native species beneficial to wildlife

are encouraged. Also, the
ordinance stipulates that buildings
should be sited to minimize impact

on habitat.

of other significant
open space and
natural areas?

Are there protections

Does the town allow

See above description of Open
Space Residential Developmen
Ordinance

Open Space Residential
t Development ordinance requires
50% of tract remain permanently

designated open space

Open Space Residential
Development Ordinance requires

for Alternative
Development Types
(ex. Cluster)?

Yes; Cluster Developments and
Open Space Residential
Developments

Yes; the town allows for Open
Space Residential Development

Yes; The town has an Open Space
Development Ordinance

Is there Hazardous
Material Regulation?

store or dispose of hazardous

Yes, facilities that generate, treat,

waste are prohibited in the Aquifer
and Shoreland Protection districts

Yes; In the Water Resource
Protection Zone all on-site handling,
disposal, storage, processing or
recycling of hazardous material is
prohibited.

Not specifically; however, no use
that emits hazardous waste is
allowed in the Business District and
no hazardous material may be
discharged on the site of any
personal wireless facility.

Are there Town
Excavation
Regulations

(dredging, filling,

mining and earth
moving)?

Are there Town-level

Yes, the Town of Antrim Earth
Excavation and Reclamation
Regulations (last amended in
2005); Excavation of sand and
gravel is prohibited in the Shorelan
Protection District. Also, excavatio

RSA 485-A:17

within protected shoreland must be
in accordance with RSA 541-A and

Yes, the Town has separate

regulations governing earth

excavations; Excavation is

prohibited in the Water Resource

Protection Zone and allowed only in

the Rural / Agricultural Zone by
Special Permit

d
n

Yes, the Town of Greenfield
Regulations Governing Earth
Excavations (last amended in 1990)

excavation setback
requirements from
Contoocook/North
Branch River?

No excavation of sand or gravel in
Shoreland Protection Districts

75'

No

Are there Town-level
excavation setback
requirements from
Surface Water?

No excavation of sand or gravel in
Shoreland Protection Districts

75' from any navigable river or any
standing body of water > 10 acres;
25' from any naturally occuring
body of water < 10 acres

No




Are there Town-level
excavation setback
requirements from

Wetlands?

Not specifically

25' of prime wetlands or wetlands
greater than 5 acres

No

Are there Town-level
excavation setback
requirements from 3rd
order streams (or
lower)?

Not specifically

25' from any stream, river, or brook
that normally flows throughout the
year

No

Is there a community
Open Space plan that
recommends land
preservation along the
Contoocook/North
Branch River?

Yes, the Open Space Conservation
Plan of 2006

No

No

Is there an aquifer
protection overlay
District along the
Contoocook/North
Branch River?

Yes

Yes; the Water Resource
Protection District

Yes; the Groundwater Protection
District

Are there Lot
Coverage
Requirements?

30-40%

30%

No

Do site plan
regulations govern pre
construction
stormwater
management?

Yes

Yes (Subdivision Regulations)

Yes

Do site plan
regulations govern
post-construction
storm water
management?

Yes

Yes (Subdivision Regulations)

Yes

Does community have
a floodplain
development
ordinance?

Yes

Yes

Yes

What Innovative Land
Use Techniques are
being used by the
community (RSA
674:21)?

Open Space Residential
Development Ordinance; Steep
Slope Ordinance; Small Wind
Energy Systems Ordinance

Open Space Residential
Development Ordinance

Open Space Development Plan
Ordinance




Southwest Region Planning Commission Towns

QUESTIONS Hancock Jaffrey Peterborough
Dates of last Jun-09 Mar-09 May-09
update/amendment
(month/yr) of each
ordinance

Density and/or
Minimum Lot Size
Requirements (1

residential unit)

20,000 sq. ft. to 4 acres

1 acre to 3 acres (where there is no
sewer); 0.46 acres to 3 acres
(where there is sewer)

No Minimum to 3 acres (5 acres for
office parks)

Septic System
Setbacks from

125' from edge of any portion of
Wetlands Conservation District

100" from wetlands (200" buffer from
wetlands if daily flow > 2000 gal);

50' setback from wetlands
contiguous to surface water or > 1/2

Wetlands or Surface 175" leach field setback from acre
Waters? shoreline
Is there a Wetland Yes Yes Yes
Protection Ordinance?
Are there Wetland 100" from high water line of No 50' setback from wetlands
Buffer Requirements?| Contoocook River; 50' from high contiguous to surface water or > 1/2
water mark of lakes and ponds > 10 acre
acres; 25' from stream edge of all
perennial streams
Are there Shoreland No Yes Yes

Protection Zones or

Districts?
Are there Setbacks 100' from High Water Line 75' from shoreline 100' from natural high water mark;
from 50' from natural high water mark in
Contoocook/North Downtown Commercial district

Branch River?

Are there Setbacks or

25' from stream edge of perennial

No

100' from natural high water mark;

Buffers for Streams streams 50" from natural high water mark in
Third Order or Lower? Downtown Commercial district
Open Space No In Open Space Development or No, but the 25% of the area of the

Requirements within
Conservation and
Watershed Districts

Village Plan Alternative there min of
40% of parcel must be designated
as open space, for every 10%
increase in open space the
developer receives a 5%
development density bonus

entire commerce park shall be
retained in its natural state or be
provided with landscaping, 20% of
tracts in Retirement Community
District shall remain common open
space; A minimum of 50% of Open
Space Residential Developments
shall be designated permanent
open space. In this district a
development density bonus of 10%
is given where the proposed plan
shows 60% or more of the tract as
open space protected as such in
perpetuity, OR 20% where the
proposed OSRD plan shows 70%
or more of the tract as open space
protected as such in perpetuity.




Are there Impervious

area restrictions for

Aquifer protection or
other Zones?

Yes, if more than 15 % or greater
than 2,500 sq. ft. of a lot in the
Grounwater Protection District is
impervious a stormwater
management plan is required

Open Space Development or
Village Plan Alternative Ordinance
requires impervious areas be kept

to a minimum; No impervious cover
is allowed in Wetlands
Conservation District.

Yes; No lot in Village Commercial,
West Peterborough, Monadnock
Community Health Care,
Commercial, Downtown
Commerical, or Business Industrial
Districts may have more than 80%
impervious cover

Are there Bluff No No No
Setbacks?
Are there Naturally No Yes, where existing a natural
Vegetated Buffer woodlands buffer shall be
Requirements? maintained within 150" of shoreline
Are there No No
requirements for
protection of fish and
wildlife habitat?
Are there protections No See above description of Open See description of open space

of other significant
open space and
natural areas?

Space Development Plan or Village
Plan Alternative Ordinance

requirements in districts above

Does the town allow
for Alternative
Development Types
(ex. Cluster)?

No mention of cluster or alternative
developments in Zoning Ordinance
or Subdivision Regulations

Yes; Open Space Development
Plan and Village Plan Alternative

Yes; Open Space Residential
Developments

Is there Hazardous
Material Regulation?

The siting or operation of a
hazardous waste disposal facility as
defined under NH RSA 147-Ais
prohibited in the Groundwater
Protection District; Any permitted
facility must provide a plan certified
by a professional engineer that
explains the proposed use and
methods for handling and
monitoring hazardous materials

The establishment or use of private
or commercial facilities for the
storage and/or disposal of
hazardous wastes is prohibited in
all districts.

Storage or handling of any volatile
or hazardous materials
are not allowed within 1000' of the
Contoocook River

Are there Town
Excavation
Regulations

(dredging, filling,

mining and earth

moving)?

Yes; Excavation is prohibited in all
districts (unless by Special
Exception or Building Permit); The
town may excavate for purpose of
highway construction and
maintenance in a manner
consistent with NH RSA 155-E:2,
V.

Yes; The Town of Jaffrey
Regulations Governing Earth
Excavation (last amended 2008)

Yes; The Town of Peterborough
Excavation Regulations (Chapter
238)

Are there Town-level
excavation setback
requirements from
Contoocook/North

Branch River?

Not specifically, see above.

75'

No specific mention aside from 100'
setback from high water mark (50'
in Downtown Commercial district)

Are there Town-level
excavation setback
requirements from

Surface Water?

No Specific Setback

75' from lake or pond >10 acres; 25'
body of water < 10 acres

No specific mention aside from 100’
setback from high water mark (50'
in Downtown Commercial district)




Are there Town-level
excavation setback
requirements from

Wetlands?

No Specific Setback

25' of prime wetland as designated
in accordance with RSA 482-A:15,
I, or any other wetland > 5 acres

50

Are there Town-level
excavation setback
requirements from 3rd
order streams (or
lower)?

No Specific Setback

25" any other stream, river, or brook
that normally flows through out the
year

No specific mention aside from 100’
setback from high water mark (50'
in Downtown Commercial district)

Is there a community
Open Space plan that
recommends land
preservation along the
Contoocook/North
Branch River?

No

The Jaffrey Natural Resource
Inventory (2009) identifies Jaffrey
downtown from Contoocook Lake to
Cheshire Pond and
to the Mountain Brook Reservoir as
one of the top five conservation
priorities

The 2003 Master Plan has an Open
Spaces chapter that identifies land
along the Contoocook River as
priority for protection (The
“Contoocook River Project” in 2001
conserved over 80 acres along the
River that were slated for 12 house
lots.)

Is there an aquifer
protection overlay
District along the
Contoocook/North
Branch River?

Yes; the Groundwater Protection
District

No

Yes

Are there Lot
Coverage
Requirements?

No

No

25-75%

Do site plan
regulations govern pre
construction
stormwater
management?

Yes (Subdivision Regulations)

Yes

Yes

Do site plan
regulations govern
post-construction
storm water
management?

Yes (Subdivision Regulations)

Yes

Yes

Does community have
a floodplain
development
ordinance?

Yes

Yes

Yes

What Innovative Land
Use Techniques are
being used by the
community (RSA
674:21)?

Small Wind Energy Systems
Ordinance

Village Plan Alternative and Open
Space Development Plan
Ordinances

Open Space Residential
Development Ordinance




Southwest Region Planning Commission Towns

QUESTIONS Rindge Stoddard
Dates of last Mar-09 2003
update/amendment
(month/yr) of each
ordinance

Density and/or
Minimum Lot Size
Requirements (1

residential unit)

2 acres to 3 acres

1 acre to 2 acres

Septic System
Setbacks from
Wetlands or Surface
Waters?

100" setback from surface waters
and vegetated wetlands for septic
systems; 50' setback for septic
system piping

No specific setback stated aside
from 50" natural vegetated buffer
from wetlands and surface waters

Is there a Wetland

Protection Ordinance?

Yes

Yes

Are there Wetland

Buffer Requirements?

Yes; 50" minimum disturbance zone
from vegetated wetlands > 3,000
sq.ft.

50' natural vegetated buffer must be
left along the edge of the water or
wetland

Are there Shoreland
Protection Zones or

No; However, surface waters are
included in Wetland Conservation

No; However, surface waters are
included in Wetlands Conservation

Branch River?

Districts? District District
Are there Setbacks 150" minimum disturbance zone 50' natural vegetated buffer
from from high water mark of all surface
Contoocook/North waters

Buffers for Streams

Are there Setbacks or

Third Order or Lower?

150" minimum disturbance zone
from high water mark of all surface
waters

50' natural vegetated buffer

Open Space
Requirements within
Conservation and
Watershed Districts

30% minimum open space
requirement on lots located in
Gateway East and Gateway Central
Districts

At least 40% of Planned Residential
Development tracts must be
designated as open space

Are there Impervious

area restrictions for

Aquifer protection or
other Zones?

Land uses that will render over 20%
of the parcel impervious to surface
water
infiltration are prohibited in Aquifer
Protection District; No impervious
surface is allowed within 50' of
ordinary high water mark of surface
waters and vegetated wetlands (if
impervious roads or driveways are

constructed within the Wetland
Conservation District they must be
constructed to collect all surface
water runoff and divert it to an area
at least 50' from vegetated wetland
or surface water using Best
Management Practices)

No

Are there Bluff
Setbacks?

No

No




Are there Naturally
Vegetated Buffer
Requirements?

Where existing, a Natural
Woodland and vegetated buffer
shall be maintained within 150" of
the Ordinary High Water Mark of
Surface Waters and within 50" of
Vegetated Wetlands

Yes, a 50' buffer of natural
vegetation required along edge of
water or wetland

Are there
requirements for
protection of fish and
wildlife habitat?

No

No

Are there protections

of other significant
open space and
natural areas?

See above description of open
space requirements in Gateway
East and Central Districts

See above description of Planned
Residential Developments

Does the town allow
for Alternative
Development Types
(ex. Cluster)?

Village Plan Alternative is allowed
by Special Exception in Rural
Agricultural District

Yes; Planned Residential
Developments

Is there Hazardous
Material Regulation?

No hazardous waste facilities or
storage of hazardous waste within
250 feet of Surface Waters or
Vegetated Wetlands; All on site
handling, disposal, storage,
processing or recycling and any
subsurface storage of hazardous
materials is prohibited in Aquifer
Protection District.

No

Are there Town
Excavation
Regulations

(dredging, filling,

mining and earth

moving)?

Yes; The Town of Rindge
Regulations Governing Earth
Excavation (adopted 1991)

Ho

Are there Town-level
excavation setback
requirements from
Contoocook/North

Branch River?

75'

No

Are there Town-level

excavation setback

requirements from
Surface Water?

75' from lake or pond >10 acres; 25'
body of water < 10 acres

No

Are there Town-level

excavation setback

requirements from
Wetlands?

25' of prime wetland as designated
in accordance with RSA 482-A:15,
I, or any other wetland > 5 acres

No

Are there Town-level
excavation setback
requirements from 3rd
order streams (or
lower)?

25" any other stream, river, or brook
that normally flows through out the
year

No




recommends land

Contoocook/North
Branch River?

Is there a community | The Natural Resource section of
Open Space plan that| the 2006 Master Plan identifies

pursuing easements for buffers

preservation along the| along the Contoocook River and

updating the River Management
Plan for the Contoocook River

No

Is there an aquifer
protection overlay
District along the
Contoocook/North
Branch River?

Yes; the Aquifer Protection
Ordinance

No

Are there Lot
Coverage
Requirements?

No

No

Do site plan

construction
stormwater
management?

regulations govern pre

Yes

To a limited extent

Do site plan
regulations govern
post-construction
storm water
management?

Yes

To a limited extent

a floodplain
development
ordinance?

Does community have Yes

No

What Innovative Land
Use Techniques are
being used by the
community (RSA
674:21)?

Village Plan Alternative allowed by
Special Exception in the Rural
Agricultural District

Planned Residential Development
Ordinance




Appendix J

Contoocook and North Branch Rivers Landowner and Public Officials Survey
October-December 2009

1. Do you own property in any of the following towns?

Sub-group Abutters Non-abutters
Answer Response Response Response Response
Options Percent Count Percent Count
Concord 1.2% 1 0.0% 0
Peterborough 27.2% 22 0.0% 0
Hillsborough 16.0% 13 4.2% 1
Hancock 9.9% 8 0.0% 0
Henniker 9.9% 8 58.3% 14
Antrim 17.3% 14 0.0% 0
Deering 3.7% 3 4.2% 1
Bennington 9.9% 8 12.5% 3
Hopkinton 3.7% 3 0.0% 0
W. Hopkinton 1.2% 1 0.0% 0
Greenfield 7.4% 6 4.2% 1
Stoddard 2.5% 2 8.3% 2
Jaffrey 2.5% 2 0.0% 0
Boscawen 1.2% 1 0.0% 0
Contoocook 12.3% 10 0.0% 0
Rindge 1.2% 1 8.3% 2
Penacook 0.0% 0 0.0% 0
answered question 105
skipped question 1

2. Does your land abut the Contoocook River or North Branch River?

. Response Response
Answer Options Percent Count
Yes 76.4% 81
No 23.6% 25
answered question 106
skipped question 0



3. Did the Contoocook or North Branch River play a role in
your decision to live here?

Sub-group Abutters Non-abutters
Answer Response Response Response Response
Options Percent Count Percent Count
Yes 58.8% 47 32.0% 8
No 33.8% 27 60.0% 15
N/A 7.5% 6 8.0% 2
answered question 105
skipped question 1

4. How many years have you or your family enjoyed living near the

Answer Options

Contoocook or North Branch River?
Response Response

Percent Count
A0 38.8% 38
years
A0ezs 28.6% 28
years
2ol 21.4% 21
years
50+ years 11.2% 11

Mean 24 years

Median 15 years

answered question 98
skipped question 8



6. List three things that you like best about the river.

Answer Options Response Percent REEIPIES
Count

Aesthetic qualities (views 69% 61

and sounds)

Wildlife/fishing 49% 44

Canoeing/kayaking/boating 29% 26

Other 29% 26

Quietness/privacy 19% 17

Other recreation (hunting,

hiking, biking) (hnting L e

Cleanliness 16% 14

Undeveloped 12% 11

space/greenspace

Swimming 9% 8

Cultural/historical sites 2% 2
answered question 89

skipped question 17

Other values include: attracting visitors to the region; a place for kids to play; productive potential; and
beauty in combination with other features.

7. What recreational activities do you or other members of your household
enjoy on or along the Contoocook or North Branch Rivers? Please check all

that apply.
. Response Response

AUBTA LIS Percent Count
Walking 79.3% 73
Canoeing/kayaking 69.6% 64
Blrdlng/wndhfe 63.0% 58
watching
Fishing 59.8% 55
Nature 39.1% 36
photography
Swimming 37.0% 34
Crgss-country 26.1% o
skiing
Hunting 23.9% 22
Other 20.7% 19

answered question 92

skipped question 14

The other recreational activity with the most responses is biking (6). Other responses include: just
looking at it, horseback riding, tubing, haying for agriculture, and boating in Powder Mill Pond.



8. How many times per year/season do you enjoy some aspect of the
Contoocook or North Branch River?

. Response Response
Answer Options Percent Count
1-3 times 6.5% 6
4-7 times 6.5% 6
8-11 times 9.7% 9
12+ times 77.4% 72
answered question 93
skipped question 13

9. Do you permit public access across your
property? If yes, please list which uses you allow.

Sub-group Abutters

Answer Options Response Response

Percent Count

Walking 10.3% 8
Canoeing/kayaking 9.0% 7
Blrdlnglwndhfe 0.0% 0
watching

Fishing 15.4% 12
Nature photography 1.3% 1
Swimming 0.0% 0
Cross-country skiing 0.0% 0
Hunting 6.4% 5
¢II activities listed in Question 11.5% 9
Motorized boating 3.8% 3
Timber harvesting 1.3% 1
Snowmobiling 1.3% 1
Camping 0.0% 0
Trapping 1.3% 1
Yes - uses not 6.4% 5
specified

No 51.3% 40
N/A 6.4% 5

answered question 93
skipped question 13



10. Have you had any problems related to public use of the
Contoocook or North Branch River on or near your property? If yes,
what kind? Please describe briefly.

Answer Options Response Response

Percent Count
No 67% 61
Litter 7% 6
Noise 7% 6
Trespassing 4% 4
Problems w/ motorized boats (noise, wake, 304 3
invasive species, oil/gas residues)
Unauthorized land-based motorized vehicle use 2% 2
Unauthorized hunting 2% 2
Theft 1% 1
N/A 8% 7
answered question 91
skipped question 15

11. Have you noticed any of the following trends along the
Contoocook or North Branch Rivers? Please check all that apply.

. Response Response
Answer Options Percent Count
Excess!\{e erosion and/or bank 42.6% 29
destabilization
Recreatlona_ll abusgs (rqwdy behavior, 42 6% 29
over-crowding, noise, littering)
Storm_water runoff/non-point source 30.9% 21
pollution
Exotic species 29.4% 20
lllegal dumping 23.5% 16
Lack of enforcement 22.1% 15
Other 22.1% 15
Sedimentation 20.6% 14
Land conversion (i.e. loss of
farmland/forest) LLece L
Disturbance to wetlands 17.6% 12
Loss of fish/wildlife habitat 14.7% 10
Inadequate public access 13.2% 9
Lpss or damage to historical or cultural 4.4% 3
sites
Failing septic systems 2.9% 2
Haven't noticed any trends 2.9% 2
answered question 68
skipped question 38

Other trends noticed include flooding, hydro plants not operating, increased industry in proximity to the
Contoocook River, and over-regulation.



12. From the list above, please choose the ones that concern you the most, ranked from
highest to lowest (1 being most concern, 3 being least concern).

Answer Options 1. Most concern 2. 3. Least concern

Excessive erosion and/or bank
destabilization

Stormwater runoff/non-point source
pollution

lllegal dumping

Recreational abuses (rowdy behavior,
over-crowding, noise, littering)
Exotic species

Other (please specify)

Land conversion (i.e. loss of
farmland/forest)

Loss of fish/wildlife habitat

Failing septic systems

Lack of enforcement

Sedimentation

Inadequate public access
Disturbance to wetlands

Loss or damage to historical or cultural
sites

13 10
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answered question 68
skipped question 38

Other concerns include: under-utilization of dams to prevent flooding, increased industry and land
development, over-regulation of timber harvesting and other activities, and hydro plants not operating.



13. Rank the measures (1 being the highest, 21 being lowest) needed to protect the Contoocook and North Branch Rivers.

Ranking
Answer Options 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
More incentives for landowners to voluntarily manage land 14 6 5 5 1 4 0 1 2 0 1 1 2 1 5 3 2 1 0 0 1 55
appropriately
Wetland conservation and protection 3 ¢ 2 8 2 1 2 2 3 2 2 1 2 3 1 1 1 0 0 0 2 55
Water quality monitoring with local volunteers 13 3 3 4 5 2 4 5 2 3 0 1 2 2 4 1 1 2 0 0 1 58
No additional protection needed 13 3 0 2 1 0 0 0 0 0 0 0 0 0 0 2 1 2 3 11 8 46
Limit shoreline development through land use zoning 2 4 66 5 3 4 1 5 2 1 1 o0 1 2 0 O 3 0 3 1 1 55
Conservation easements to protect sensitive areas 1 6 4 5 6 1 4 1 2 4 1 2 1 0 1 0 1 3 0 0 1 54
Landowner education 11 1 4 1 4 4 4 4 2 9 3 0 2 1 2 1 1 0 0 0 1 55
Community education 10 1 1 6 2 5 5 2 4 3 2 5 0 1 1 4 0 0 0 0 1 53
Open space/conservation planning in subdivision designs 8§ 1 10 4 2 1 1 1 1 3 5 5 2 3 1 1 1 1 0 O 2 53
Adoption of water quality goals, objectives, and 8 6 5 5 1 4 6 2 3 1 5 1 2 0 2 3 1 0 0 0 1 56
recommendations into local Master Plans
Other 8 o0 0 O 0O 1 0O O O O O O o O O O O 1 o0 1 8 19
Conservation planning in utility and highway projects r 9 5 3 o0 3 3 1 2 6 3 5 2 2 0 1 1 o0 1 0 1 55
Stricter enforcement of local and state regulations 7 3 4 1 o0 2 o0 O 3 O 1 2 2 1 7 2 2 4 1 1 3 146
Stronger state regulations 7 2 1 0 4 1 0 2 1 2 0 0 0 3 3 3 3 1 5 1 3 42
Academic education (elementary, middle school, high 7 2 1 1 4 2 4 3 4 2 2 4 4 1 4 2 0 0 0 0 1 48
school, and college)
Establishing and maintaining riparian buffers 6 2 4 2 4 1 1 2 4 1 3 6 2 2 3 2 2 1 0 1 1 50
Fewer state regulations 6 3 3 0 1 1 1 0 1 1 1 0 1 1 0 3 1 5 7 4 4 44
Fewer local regulations 6 2 2 1 1 1 0 2 1 1 0 0 3 0 1 1 4 6 7 2 2 43
Coordination of planning among watershed towns 5 6 4 4 6 2 3 1 1 1 2 4 4 4 2 3 0 1 0 0 1 54
Stronger local regulations 4 3 5 3 1 1 1 0 2 3 1 1 1 4 2 2 4 1 2 3 2 46
3 5 2 2 3 5 2 4 2 2 3 4 4 5 1 0 1 0 0 1 1 50

Conducting outreach to residents and visitors



Other priority measures include: aggressive millfoil control/removal; improved measures to notify
residents regarding dam usage or fluctuations in water quality; wetlands conservation; rezoning
commercial/industrial land; establishing a hydro or other green source power facility; and posting and
enforcement of speed and wake limits on power boats.
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