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2.1 Program Partners and Responsibilities

Title

Program Manager

Technical Advisor

QA Officer

Association Partners
Monitoring
Coordinators (3)

Massachusetts
Environmental
Trust

Volunteers

Responsibilities

Manage finances, develop project scope, coordinate with program partners,
review data and sampling accuracy, coordinate sample analysis and assure
analysis integrity. File necessary updates with funding source. Also in charge
of Town Brook water sampling

Program Manager: Kim Michaelis

Assist with development of program objectives, data quality objectives, and
methods, facilitate implementation of action plans when possible, use data and
case studies to inform state water policies where appropriate. Assist with data
analysis.

Cindy Delpapa, Sara Grady

Verify annually that data quality objectives have been met. Assist with quality
control questions or issues that arise during monitoring season. Review interim
and final data water quality reports.

Sara Grady, Kim Michaelis

Association coordinators manage volunteers and equipment for sample
collection, obtain needed equipment, decide on sample locations together with
Town Environmental Management, train volunteers, verify sample protocol
and assure data integrity. Coordinate sample bottle collection, oversee delivery
of properly stored samples to laboratory for analysis. Publicize results and
educate public.

1. Billington Sea Association: Michael Leary, President

2. Herring Ponds Watershed Association: Marleen and Eberhard von Goeler,
Co-Presidents

3. Six Ponds Association: Leighton A. Price, President

Edward Russell; Water Quality Manager

Sponsor of 3-year Pond and River Monitoring Program. Provides funding. Sets
scope and conditions for program.

Volunteers facilitate local activities, distribute educational material, collect
samples, participate in training sessions, report on site conditions as necessary,
deliver samples to monitoring coordinators, lead efforts whenever possible and
serve as primary local contact. Last but not least donate money for some of
these efforts.
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Laboratory Envirotech Laboratories of Sandwich, MA. Provide appropriate sample
containers and coolers for sample collection and transport. Handle and analyze
samples using standard methods and performs all quality control checks as
required by their QAPP. Provide results of analysis in a timely fashion. Work
with Project Manager, and others as appropriate, to resolve any issue that may
arise during the sampling season.

Ron Saari, Director

Data Manager Data from the Lab and ancillary data from the three participating associations
are collected by the Program Manager and turned over to the Town Data
Manager, who posts and maintains all the data, generated by this monitoring
program, on a publicly accessible Town site. Lab results are also distributed
by the Program Manager to the Associations. Data Managers of the
Associations may post and maintain data obtained by their Associations on
Association sites.
Kim Michaelis, Town of Plymouth
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3. Introduction

The Town of Plymouth Environmental Management Division, in partnership with three all volunteer
pond associations, is engaged in a water sampling program for some of the ponds in Plymouth and for
Town Brook. The program was started in 2008 with Town funds, and additional funding and volunteers
from the pond associations. It was expanded significantly beginning in July 2009 under a three year
$30,000 grant from Massachusetts Environmental Trust (MET) The goal of the program is to collect
nutrients and other water quality markers for the monitored ponds and brook, in order to establish the
status of their health and to flag possible problems for further actions

The three associations partnering in this program with the Town of Plymouth are Billington Sea
Association (BSA), the Herring Ponds Watershed Association (HPWA), and Six Ponds Association
(SPA), volunteer organizations that are open to all interested individuals living in their areas. BSA and
SPA have been active in pond monitoring for many years and have extensive pond water quality data
though the monitoring has so far not been done under a quality assurance project plan (QAPP). HPWA is
a new organization and has not done pond monitoring before 2008.

The ponds in this program are located in Plymouth. Great Herring Pond is the sole exception. While most
of it is in Plymouth, a small sliver of the southeastern edge of the pond lies in Bourne. The ponds are:
Great and Little Herring Pond with its connection Carter’s River (HPWA), Billington Sea (BSA), and
Long Pond, Little Long Pond, Bloody Pond, Halfway Pond, Gallows Pond, Round Pond (SPA). Water
testing in Town Brook is also part of this program. Town Brook is a short coastal stream that begins at
Billington Sea and empties into Plymouth Bay near Plymouth Rock. A restoration project for this stream,
including the removal of centuries old dams, has been underway for several years.

4. The Project Partners

The four partners share many of the same goals and philosophies including the protection of the ponds
and environmental resources within the watershed and the restoration of ponds and streams to the extent
possible. Each of the four partners strives to raise members’ and the public’s awareness for the area’s
natural resources through educational programs and direct involvement with resources. Each of the
partners also serves as advocate for wetland protection, recreational opportunities, protecting biodiversity,
protecting and improving habitat, improved fisheries appropriate for habitat, water quality, water safety,
and the wise stewardship of these shared resources. The three associations in the partnership have distinct
geographical focus areas, separate, local leadership and do not usually share volunteers or programs.,
although they are eager to learn from each other. They recognize that the environment is an
interconnected and dynamic system that benefits from cooperative measures. Billington Sea Association
and Six Ponds Association have been monitoring pond waters and advocating for their areas for a long
time and have established extensive bases of water quality data collected over many years. Herring Ponds
Watershed Association is a new group, which did not begin pond water sampling until 2008. The Town of
Plymouth Environmental Management Division, although established only recently, has taken a strong
lead in safeguarding the Town’s natural resources and encouraging participation of residents. One of its
several restoration efforts is the Town Brook Dam removal project.

4.1 Town Of Plymouth Environmental Management Division

The Environmental Management Division’s mission is to maintain and protect the Towns natural
resources. The Division is active in the research and implementation of numerous projects including;
stormwater remediation, water quality sampling & reporting, dam removal, wetland restoration, river
restoration, land acquisition and habitat conservation.

The Town’s Environmental Management Division has conducted environmental and water quality
monitoring since the initiation of the Division in 2005. The Town conducts groundwater and surface
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water monitoring in the Eel River Watershed and submits annual water quality reports as required by the
DEP Groundwater Discharge Permit for the wastewater treatment facility. The Town also conducts
additional monitoring including biological, water quality and stream flow for major projects such as the
Eel River Headwaters Restoration & Town Brook Dam Removals.

The Environmental Management Division began the implementation of a Pond Monitoring Program in
July 2008. It consists of two parts; 80% biological monitoring conducted by a consultant and 20%
nutrient monitoring conducted by volunteers with Town assistance. In 2009 the Town, partnering with
three volunteer watershed associations, received a three year MET grant that allows the partners to
expand nutrient and overall water quality monitoring of select ponds and river systems. In addition, Town
Staff oversees the fiscal, management, and reporting requirements for both the grant funding program as
well as the overall Pond Monitoring Program of the Town which includes five watershed associations.

4.2 Billington Sea Association

The Billington Sea Association is a long established organization, with the goal of maintaining the water
quality of the pond and its watershed. The organization has a President, Vice-President, Secretary,
Treasurer, a Board and about 40 dues paying members. Its activities include sampling of the pond, (water
column and sediment) and its tributaries. In addition to the long standing monitoring, BSA undertakes
educational projects. BSA volunteers maintain a website (billingtonseapond.org) with educational and
other information concerning pond and water issues. It has worked with the Town and State on a number
of mitigation projects. For example, its tributary monitoring program showed that cranberry bogs during
harvest time deliver large amounts of nutrients to the pond. The association met with individual bog
owners to ask that they hold and slowly release the harvest waters. The Association worked with the
Town on several road and drainage improvements which have reduced sediment and nutrient runoff into
the pond significantly. The Association also worked with the State: in 2000/01 on an algaecide project;
and more recently, on mechanical harvesting of nuisance aquatic plants threatening to choke the pond. All
these activities have improved the water quality over the last seven years, but there’s still a long way to

go.
4.3 Herring Ponds Watershed Association

The Herring Ponds Watershed Association was founded in August 2007 in response to perceived
deterioration of the health of Great Herring Pond and its watershed. Since then the group has grown to
150 members. Its goals are to protect and safeguard the watershed and its environment and to ensure the
continued enjoyment of the watershed’s resources for future generations. It does this by education and
outreach, including pamphlets, a brochure, and neighborhood outreach. It has between four and five
membership meetings per year. It has a President, Vice-President, Secretary, and Treasurer. Its Executive
Committee meets monthly. Committees on Water Quality, Invasive Species, Water Safety, Membership,
Education and Outreach, Government Liaison and Website development have formed to manage the
needs of the all volunteer Association. The website (theherringpondswatershed.org) has been up and
running since September 2008 and has elicited praise for its design, information about water issues, and
ease of use.

Although the Association is relatively new, it has wasted no time in contacting the Town of Plymouth for
information and support. In 2008 it initiated a modest pond nutrient sampling program with support from
the Town. In Spring 2009, the Association, together with the Town and two other local watershed
associations, successfully applied for an MET grant to continue and enhance this nutrient sampling
program. In addition, limited wet weather monitoring was started; intended to help HPWA and the Town
better understand the nutrient contribution from runoff into the pond. All of this information is critical to
the future development of a Management Plan for the watershed. The Herring Ponds Watershed is a
significant tributary watershed, via the Herring River, to Cape Cod Canal and Buzzard’s Bay.
Preventative actions taken by the Association and the Town would have positive effects on the quality of
water discharged into these bodies The Herring River is a major run for anadromous fish which have been
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in serious decline over the past decade. (MA Div. of Fisheries and Wildlife, 2008) It should also be
emphasized that the watershed area is identical with the Herring River Watershed, designated by the State
as an ACEC (area of critical environmental concern).

4.4 Six Ponds Improvement Association

The mission of the Six Ponds Improvement Association is to educate and inform members and the public
about environmental issues and other items of special concern to the residents of the Six Ponds area of
Plymouth, Massachusetts. SPA was established more than 50 years ago. It has a President, a Water
Quality Manager, a 10-member Board, and approximately 250 members. The Board meets monthly, and
there is a yearly Association meeting. The Association maintains a web site (sixponds.org) which posts
educational and other information about water quality issues including results from water sampling. The
Association has built a credible water assessment program for its ponds (Long, Little Long, Bloody,
Round, Halfway, Gallows) for over 25 years. A few years ago SPA did very detailed and frequent
sampling of all of its ponds. (This is indicated by the large number of collection points shown on the GPS
map in appendix G.) These data have in the past identified a number of stormwater pollution sources, and
led to mitigation efforts by the Town. The present program is far more limited in scope and intended as
an alerting system in case of water quality deterioration.

5. Pond and Town Brook Information

In this section, we give brief descriptions of the ponds and streams of interest for this program. Then, in
section 5.1, we reproduce the latest available information taken from the MA Department of
Environmental Protection South Coastal Watershed Water Quality Assessment Report (MA DEP, 2001).
Halfway, Gallows, Little Long Pond, Long Pond, Round Ponds, Carter’s River and Town Brook were not
included in the assessment. But even for several of the ponds included in the assessment, a number of
categories were “not assessed”. This program intends to obtain some of that information.

Great Herring Pond (GHP) is a 376-acre natural warm water pond with an average depth of 20 feet and
a maximum depth of 42 feet located in the southeastern corner of Plymouth. The Pond and its watershed
are within the 4,450 acre Herring River Area of Critical Environmental Concern (ACEC). The pond,
historically also known as Lake Manomet, is one of the largest ponds in Southeastern Massachusetts. Its
outlet is the Herring River, formerly known as Monument River, which historically flowed into Buzzards
Bay, but now enters the Cape Cod Canal at the Bournedale Herring Run. This river is a major run for
anadromous herrings (alewife and bluebacks) to their spawning habitats in the two Herring Ponds. GHP
is largely fed by water from very shallow Little Herring Pond via a stream called Carter’s River. (see
Lyons-Skwarto Associates, A Baseline Survey and Modified Eutrophication Index for Forty-One Ponds in
Plymouth, MA 1980). The pond’s bottom substrate is primarily rocks and rubble, with mud in a few
deeper and more sheltered areas near the pond’s northwestern end, adjacent to Carter’s River inlet. Water
color is generally clear, and transparency is about 8 feet under normal conditions. Due to its windswept
nature, the pond is unstratified during the summer months. Much of the pond’s 5.3 miles of shoreline is
developed with houses, many of them built in the last decade, roads, and a summer camp (Camp
Bournedale). Also adjacent to GHP are several areas of old cranberry bogs, but all of them have been
inactive for many years. GHP has an elevated nutrient count (0.04 - 0.1 mg/L of phosphorus, HPWA data
from 2009). While the amount of weeds in GHP is relatively small, there is a perception that the amount
of algae has increased significantly during the last decade.

Little Herring Pond, also within the Herring River ACEC, is a 90-acre shallow natural pond in the
Cedarville section of Plymouth, just north of Great Herring Pond. The pond has an average depth of three
feet and a maximum depth of only four feet. It is fed largely by groundwater (about 5000 gallons/min, see
Lyons-Skwarto, above) LHP has an elevated nutrient count (>0.05 mg/L of phosphorus, HPWA data from
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2009). Large developments of single family homes have occurred during the past decade to the northeast
and northwest of this pond. Along its eastern shore is a small area of active and inactive bogs. The
outflow of the pond is Carter’s River.

Carter’s River is a stream about % miles long, which discharges into Great Herring Pond. Along the
banks of the river, are small areas of active and a larger area of abandoned cranberry bogs. The bog
drainage is directly into Carter’s River about halfway along its length. Carter’s River has an elevated
nutrient count (>0.05 mg/L of phosphorus, HPWA data from 2009).

Billington Sea is a natural, 269-acre warm water pond located southwest of the center of Plymouth, west
of Route 3, and south of Route 44. Average depth is seven feet and maximum depth is 11 feet. Shallow,
weedy and fertile, this lake is fed primarily by groundwater and seven tributaries. (Billington Sea is found
in Category 5 of the 2002 Integrated List of Waters. Source of impairment noted were noxious aquatic
plants and turbidity, MassDEP 2003a) Aquatic nuisance weeds are exceptionally abundant. In recent
years, weed harvesting had to be done to reduce the mass of non native plant material in the short term.
The bottom of Billington Sea is predominantly mud, although shoreline areas tend to be quite sandy.
Except for the northern section which is a town park, most of the shoreline is developed with houses. Of
historical note, Billington Sea was one of the first large ponds viewed by the Pilgrim settlers of Plymouth
Colony. Six of the seven tributaries are connected to active cranberry bogs. (See the map Appendix E). Its
outlet is Town Brook, which runs into Plymouth Harbor. Its watershed is relatively small; the watershed
to lake area is about 4 to 3. Water monitoring in the pond has been going on for a long time. The pond is
a cornucopia of nuisance weeds. Mitigation efforts have been attempted repeatedly in the past, with
mixed success. For example, in the recent past weeds have been removed from the pond mechanically,
and have somewhat alleviated the choking effects of the weeds. Yet, existing BSA data show that
fertilizer runoff from bogs is a continuing source of nutrients. Unsatisfactory septic systems are also
suspected to contribute to the pond’s problems.

Six Ponds Complex:

Halfway Pond is a 232-acre natural warm water pond with a small island in its center. The island
is owned by The Nature Conservancy. The average depth of the pond is nine feet and the
maximum depth is 13 feet. It is the most westerly waterbody of the six pond complex, located
south- southwest of Plymouth center, just west of Rte 3 and east of Miles Standish State Forest.
Transparency is typically less than 10 feet (SPA data). There are almost three miles of shoreling,
only lightly developed. The bottom is primarily sand, and vegetation is common on the eastern
side of the island. Halfway Pond is supplied with water by groundwater, a small stream in the
northwest corner, and a pipe carrying water from Long Pond to the east. Halfway Pond serves as
the headwaters of the Agawam River and is also used as a water source for four cranberry bogs
(bog irrigation water is retuned to the pond). SPA monitoring has shown excessive nutrient levels.
For many years, there have been algae blooms and elodea growth.

Little Long Pond is a 19-acre pond, north of Long Pond and Gallows Pond. The pond is aquifer
fed, has an average depth of 5 ft and a maximum depth of 8 ft. The outflow of this pond is a
stream that feeds into Long Pond, which in turn discharges into Halfway Pond. The water is
murky and algae filled. SPA tests have shown an excess of nutrients.

Long Pond is a deep, 211 acre natural coldwater pond. The pond has an average depth of 46 feet
and a maximum depth of 102 feet, one of the deepest natural ponds in the state. It is fed by
groundwater and an inlet from Little Long Pond, and eventually drains via groundwater and a
pipe into Halfway Pond. Its bottom generally is sand and rubble. Water color is clear and
transparency is excellent at 18 feet. The pond is stratified during the summer months and contains
a large volume of cold, well-oxygenated water (SPA data). The pond’s 3.3 miles of shoreline are
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heavily developed with approximately 50 year round homes and summer camps. There is a state
boat ramp on the north end that adds considerable boat traffic to Long Pond.

Gallows Pond is a 43-acre kettlehole pond. Its average depth is about 6 ft and its
maximum depth is 11 ft. The pond is west of and adjacent to Long Pond, south of Little Long
Pond, and northeast of Halfway Pond. It has few houses and a girl scouts camp. SPA reports
that, based on its continuing annual monitoring, at present the pond seems to have few water
quality problems.

Bloody Pond is a 98-acre natural kettlehole pond southeast of Long Pond with an average depth
of 17 feet and a maximum depth of 38 feet. It is the only pond in the Six Pond Complex which is
part of the Herring River ACEC. The pond's main water source is groundwater. The water is clear
and has a transparency of 16 feet. There are over two miles of shoreline, moderately developed on
the western shoreline and undeveloped on the eastern shoreline which is in close proximity to Rte
3. A series of stormwater drains on Route 3 shunt substantial amounts of stormwater to the pond.
This has caused an excess of salts in that area, as shown by SPA monitoring data. The bottom is
composed of soft, gritty black muck. SPA tests have occasionally shown high nutrient counts, but
at present the pond seems to have few water quality problems.

Round Pond is a 10-acre pond and the final waterbody of the Six Pond complex. The pond is
adjacent to Long Pond to the southwest, and east of Long Pond village and Halfway Pond.
There are less than two dozen houses near the pond. SPA tests show no indication of  water
quality problems.

Town Brook is a 1.5 mile groundwater fed coastal stream that originates at 269-acre Billington Sea and
flows past Brewster Gardens into historic Plymouth Harbor. Town Brook has an active herring run which
was greatly enhanced by the Billington St Dam removal in 2002. Two additional impoundments (Plymco
& Off Billington St Dam) will be removed by the Town in the Spring of 2010 ensuring passage for fish
through the entire length of Town Brook to their spawning habitat at Billington Sea.
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5.1 State Assessment of Pond Status

Aquatic Life Fish Consumption Primary Contact Secondary Contact  |Aesthetics

. Size A
Lake, Location WBID (Acres) % H@I ﬂ

(Impairment Cause) (Impairment Cause) _|(Impairment Cause) [(Impairment Cause) |(Impairment Cause)

Great Herring Pond, " IMPAIRED
Bourne/Plymouth MA94050 415 NOT ASSESSED (Mercury) SUPPORT SUPPORT SUPPORT

Great Herring Pond is listed in Category 5 of the 2002 Integrated List of Waters due to impairment from metals (MassDEP 2003a). This subwatershed system (Great Herring Pond, Little
Herring Pond) supports one of the Commonwealth’s most productive river herring populations. The weir pool and notched-weir-pool fishways near the mouth of the Herring River (also
referred to as Monument River), however, are deteriorating and the millrace at the Carter Beale Conservation Area needs to be fitted with a barrier dam to prevent fish from moving into a
dead end channel (Reback et al. 2004). The Aquatic Life Use is not assessed but is identified with an Alert Status because of the fish passage limitations. Fish toxics monitoring for PCB,
organochlorine pesticides and selected metals (including Hg, As, Se, Pb, and Cd) was conducted by DWM in 1996 (Appendix D, Table D2), that resulted in MDPH issuing a site-specific
advisory due to elevated levels of mercury (MDPH 2004a). The source of mercury is unknown, although atmospheric deposition is suspected. Camp Bournedale manages a public bathing
beach that had no closures/postings during the 2002 bathing beach season (MDPH 2003). No objectionable conditions were noted during the MassDEP 1996 synoptic survey (Appendix C,
Table C1). DWM sampled the pond in July 2003 to provide data in support of the DWM nutrient criteria derivation effort (MassDEP 2003d). No objectionable conditions were noted and
the Secchi disk depth was good. Because no beach closures/postings or objectionable conditions have been reported and Primary and Secondary Contact and Aesthetics uses are assessed as
support. Great Herring Pond has a gravel ramp designed for smaller boats, managed by MDFW for fisherman access, off Sandy Pond Road in Bourne with parking for six trailers (MA
DFWELE 2003).

'P‘;S:[fo':fg““g Pond, MA94082 81 NOT ASSESSED* NOT ASSESSED NOT ASSESSED NOT ASSESSED NOT ASSESSED

Little Herring Pond is listed in Category 2 of the 2002 Integrated List of Waters (MassDEP 2003a). This segment supported some uses (Secondary Contact Recreation and Aesthetics) and
was not assessed for the others. In 1996 DWM conducted a synoptic survey of Little Herring Pond. No non-native aquatic or wetland plants were observed (Appendix C, Table C1). No
recent data are available, so all uses are not assessed. It should be noted, however, that this subwatershed system (Great Herring Pond, Little Herring Pond) supports one of the
Commonwealth’s most productive river herring populations. The weir-pool and notched weir-pool fishways near the mouth of the Herring River (also referred to as Monument River) are
deteriorating and the millrace at the Carter Beale Conservation Area needs to be fitted with a barrier dam to prevent fish from moving into a dead end channel (Reback et al. 2004). The
Aquatic Life Use is not assessed but is identified with an Alert Status because of the fish passage limitations.

- NOT NOT NOT NOT
Billington Sea, Plymouth MA94007 263 ASSESSED* NOT ASSESSED ASSESSED* ASSESSED* ASSESSED*

Billington Sea is listed in Category 5 of the 2002 Integrated List of Waters due to impairment from noxious aquatic plants and turbidity (MassDEP 2003a). A TMDL for nutrients is under
development. A MA DCR Lakes & Ponds grant was awarded in FY 1998 for an algaecide treatment and to develop and distribute an educational brochure on watershed stewardship. Two
§319 grants were awarded to install an innovative on-site septic system for 5 lots along the shoreline and to install stormwater drainage BMP on an unpaved section of roadway at Billington
Sea Road and Black Cat Road (Appendix F - Projects 94-09/319 and 03-11/319, respectively). In September 2002, the Billington Street Dam on Town Brook was removed that allowed
anadromous fish (alewife and blueback herring) to reach the spawning grounds in Billington Sea. There are currently two of six obstructions to fish passage along Town Brook between
Plymouth Harbor and Billington Sea that should be replaced or lined with aluminum steeppass sections to improve fish passage efficiency. These two obstructions are the Jenny Grist Mill
and the dam off Billington Street (Reback et al. 2004). The Aquatic Life Use is not assessed, but is identified with an Alert Status because of the need to improve fish passage efficiency into
Billington Sea. MassDEP DWM conducted fish toxics monitoring in 1993. No site-specific advisories were issued, so the Fish Consumption Use is not assessed. No non-native aquatic or

Bloody Pond, Plymouth MA94015 101 NOT ASSESSED NOT ASSESSED NOT ASSESSED NOT ASSESSED NOT ASSESSED

Bloody Pond is listed in Category 2 of the 2002 Integrated List of Waters (MassDEP 2003a). This segment supported some uses (Secondary Contact Recreation and Aesthetics) and was not
assessed for the others. Although no objectionable conditions were noted by DWM during the 1996 synoptic survey (Appendix C, Table C1), no recent data are available and therefore all uses
are not assessed. It should be noted that there is very little development around the pond and no gas motors are allowed.

References:
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MassDEP, 2001. South Coastal Watershed 2001 Water Quality Assessment Report. Massachusetts Department of Environmental Protection, Division of Watershed Management, Worcester,
MA. Report No. 94-AC-2,.DWM Control No. CN93.0, March, 2006..

MassDEP. 2003a. Final Massachusetts Year 2002 Integrated List of Waters. Massachusetts Department of Environmental Protection, Division of Watershed Management, Worcester, MA.
Document CN 125, Final September 2003.

2008 Update of State Assessment of Pond Status (see Massachusetts Year 2008 Integrated List of
Waters, http://www.mass.gov/dep/water/resources/08list2.pdf)

Pond WBID 2.0.08 : Comments
Classification

Great Herring Pond |MA94050 [Category 4a Northeast mercury TMDL approved, heavy metals
Little Herring Pond MA 94082 |Category 3 no use assessed

Billington Sea MA94007 [Category 5 Waters requiring a TMDL, noxious aquatic plants, turbidity
Bloody Pond MA94015 |Category 3 no use assessed

Gallows Pond MA95059 |Category 3 no use assessed

Halfway Pond MA95176 [Category 3 no use assessed

Little Long Pond MA95089 [Category 3 no use assessed

Long Pond MA95096 [Category 3 no use assessed

Round Pond MA95123 [Category 3 no use assessed
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6. Program Description and Goals

In 2009, the Massachusetts Environmental Trust awarded a three-year grant to the four partners. The
funding will allow water quality testing in nine ponds, Carter’s River and Town Brook. Water testing
under this funding began in July 2009. In the program outline that follows, we will first describe the pond
water sampling programs of the three associations. Then we will describe the Town Brook water
sampling program. It should be noted that these four water sampling/testing activities are distinct
programs, sampling schedules are not correlated, volunteers are not shared among the programs, the
connection between them being the common funding source, MET, with disbursement of funds and
supervision of activities from the Town Dept. of Environmental Management. In addition, the results of
all these activities will be posted on the Town web site. The information presented here was collected by
Eb von Goeler of HPWA. It was obtained directly from the partner associations. Information concerning
Town Brook was provided by the Town Environmental Technician.

The ponds in this program are being monitored because of very similar concerns:

1. water quality may be worsening due, at least in part, to increasing amounts of nutrients.

2. other pollutants may be entering into the ponds,

If these concerns are true, decreased water quality could foster uncontrolled weed growth, and/or algae
blooms. In some areas, residents have reported lessened water transparency and increases in the amount
of algae suspended in the water, as well as increases in aquatic plant growth. None of the ponds are
completely unaffected; however, the degree of impact, based on visual observation, varies from pond to
pond. Each waterbody presents a somewhat unique situation - therefore it is not surprising that the
sampling programs of the three partner associations are different and have different objectives. Both BSA
and the SPA have already collected significant baseline data both for surface waters and near-bottom
waters. The baseline information includes many years of data for nutrients and for secondary chemical
and other markers. These associations are interested in detecting year-to-year changes, determining their
causes, and identifying possible locations and/or opportunities for mitigation efforts. HPWA, on the other
hand, only started pond surface water monitoring recently. Therefore, a prime goal of its share of funding
is to establish a monitoring program to collect baseline data on the condition of the two ponds. This
information should assist in identifying some pollution sources entering the ponds.

6.1 Water Sampling Sites

The following is a collaboration of all sampling sites organized by Watershed Association and the Town
of Plymouth.
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Water sampling sites This information refers to activities from May 2010 on. Note that most of the approximate site locations are indicated on the two maps of
Appendix F. The data in "Approximate sampling date" refers to one or several days, the exact day depending on weather, availability of manpower, boat, etc., within
that time span. See Annual Sampling Summary for additional information. Note that D/O implies measurements as function of depth every meter, including
temperature measurements.

Herring Ponds Watershed Association

MSite (Zee Site Descrinti T f it A to sit s ling t Approximate

apli) pp. ite Description ype of site ccess to site ampling type sampling date

at center of roughly circular Drainage creek from Surface water grabbed elbow- | Marl5-Aprl5,

GH-01 cove at south-western end of abandoned cranberry bogs. deep, test for standard paras May15-Jun15,
N41 47.305" | GHP, about 75 ft from shore. Hangout for water fowl. boat (see Ch.7), 2 bottles, D/O and | Jul15-Aug15.
W70 34.303' Secchi Sepl5-0ctl5,
Nov15-Dec15

near southeastern end of GHP, | outflow from GHP. Very Surface water grabbed elbow- | Marl15-Aprl5,

GH-02 facing mouth of Herring shallow (4 - 5 ft). State boat deep, test for standard paras May15-Jun15,
N41 47.208' | River, approx. 75 ft from ramp nearby, in summer boat (see Ch.7), 2 bottles, D/O Jul15-Auglbs.
W70 33.888' | shore crowded spot. Sep15-Octl5,
Nov15-Decl15

north side of Eagle Hill Driin | storm drain takes water from Surface water grabbed elbow- | Marl5-Aprl5,

GH-03 GHP, facing storm drain pipe | two slopes. Water depth at site deep, test for standard paras May15-Jun15,
N41 47.076"' | at 13 Eagle Hill Dr. Appr. 75 is about 8 ft. boat (see Ch.7), 2 bottles, D/O and | Jul15-Augl5.
W70 33.560" | ft from shore Secchi Sep15-Octl5,
Nov15-Decl5

northern end of GHP, towards | storm drain takes water from boat (most of the time) or Surface water grabbed elbow- | Marl5-Aprl5,

GH-04 east, where Carter's Bridge hill with lots of residences. wading from shore (Mar/Apr | deep, test for standard paras May15-Jun15,
N4148.771' | Rd. meets GHP. Facing storm | Depth at boat site is appr. 5 ft. | and Nov/Dec) (see Ch.7), 2 bottles, D/O Jul15-Augl5s.
W70 34.002" | drain pipe. By boat appr. 75 ft. | Depth at wade site <2ft. Sep15-Octl5,
from shore. Wading in ~20 ft. Nov15-Decl5

new site in the middle of Site at max. pond depth (>40 Surface water grabbed elbow- | Marl15-Aprl5,

GH-10S northern basin of GHP. Site ft) and far from shore deep, test for standard paras May15-Jun15,
N41 47.843" | will be located in boat (see Ch.7), 2 bottles, D/O and | Jul15-Aug15.
W70 33.833' | May/Jun2010 and fixed with Secchi Sep15-Octlb,
GPS Nov15-Decl5

same site as GH-10S Site at max. pond depth (>40 Near bottom water, test for Mar15-Aprl5,

GH-10B ft) and far from shore standard paras (see Ch.7), 2 May15-Jun15,
N41 47.843' boat bottles, D/O and Secchi Jul15-Auglbs.
W70 33.833' Sepl15-Octl5,

Nov15-Decl5
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new site in the middle of

Site at max. pond depth (>40

Surface water grabbed elbow-

Mar15-Aprl5,

GH-11S southeastern basin of GHP. ft) and far from shore deep, test for standard paras May15-Jun15,
N41 48.524" | Site will be located in boat (see Ch.7), 2 bottles, D/O and | Jul15-Aug15.
W70 33.994"' | May/Jun2010 and fixed with Secchi Sepl5-0ctl5,

GPS Nov15-Dec15
same site as GH-11S Site at max. pond depth (>40 Near bottom water, test for Mar15-Aprl5,

GH-11B ft) and far from shore standard paras (see Ch.7), 2 May15-Jun15,
N41 48.524' boat bottles, D/O and Secchi Jul15-Aug15.
W70 33.994' Sep15-Octl5,

Nov15-Decl15
in Carter's River, 10 ft discharge of water from LHP Surface water, test for Mar15-Aprl5,
upstream of Carter's River through Carter's River into standard paras (see Ch.7), 2 May15-Jun15,

CR-2 Bridge. Wade 5 ft into stream | GHP. wading in from shore bottles, D/O Jul15-Auglbs.
from western shore. Sep15-Octl5,

Nov15-Dec15
in middle of LHP, northern in the area of suspected major Surface water grabbed elbow- | Marl15-Aprl5,
part, where LHP narrows spring activity, but this needs deep, test for standard paras May15-Jun15,

LHP-1 significantly. to be confirmed. boat (see Ch.7), 2 bottles, D/O Jul15-Aug15.

Sepl5-Octl5,

Nov15-Decl15
flume where water from LHP | Mixture of waters making up Surface water, test for Mar15-Aprl5,
discharges into Carter's River. | Carter's River, runoff from standard paras (see Ch.7), 2 May15-Jun15,

LHP-2 Access from western shore. large developments on either grab from shore bottles, D/O Jul15-Augl5s.
side of LHP and groundwater Sep15-Octl5,
welling up into LHP. Nov15-Decl5
5 sites selected from GHP There are approximately 10 Runoff water tested for 5 sites sampled
map (see App. F). Water locations along GHP where standard paras (see Ch.7), 2 in Spring, 5 sites
Runoff collected during major storm, | runoff occure during major grab from shore bottles. Sediment counted. sampled in Fall.

after 1" rain has fallen and
ground is saturated.

storms.

Six Ponds Watershed Association

Site (see
Maps App.
F)

Site Description

Type of site

Access to site

Sampling type

date

Approximate sampling

Little Long Pond (LL), Long Pond (L), Gallows Pond (G), Round Pond (R),Halfway Pond (H), Bloody Pond (B) - followed by T=top, B=bottom

Page 19 of 55




Surface water grabbed

LL4 elbow-deep for top (T)
N41 52.083' sample, bottom sample at
W70 maximum depth (B), test
36.771 Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
LL10 elbow-deep for top (T)
N41 52.309' sample, bottom sample at
W70 maximum depth (B), test
36.830' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
L5 elbow-deep for top (T)
N4151.819' sample, bottom sample at
W70 maximum depth (B), test
36.486' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
L25 elbow-deep for top (T)
N41 51.303' sample, bottom sample at
W70 maximum depth (B), test
35.815' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
G3 elbow-deep for top (T)
N4151.710' sample, bottom sample at
W70 maximum depth (B), test
36.787 Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
R2 elbow-deep for top (T)
N4151.169' sample, bottom sample at
W70 maximum depth (B), test
36.251" Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
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Surface water grabbed

H14 elbow-deep for top (T)
N41 51.036' sample, bottom sample at
W70 maximum depth (B), test
36.915' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
H19 elbow-deep for top (T)
N41 51.106' sample, bottom sample at
W70 maximum depth (B), test
37.250' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall
Surface water grabbed
B2 elbow-deep for top (T)
N4151.138' sample, bottom sample at
W70 maximum depth (B), test
35.033' Bottom and Top samples for standard paras (see
taken from boat Boat Ch.7), 2 bottles Spring and Fall

Billington Sea Association

Site (see Approximate sampling
Maps App. Site Description Type of site Access to site Sampling type date
F)
Northwest area of pond Mud samples tested for TN
Site 1 approximately 500ft west Bottom Mud samples and TP
of Tributary G collected 100ft from shore Boat May
Surface water grabbed 3ft
In Billington Sea, both deep, test for standard paras
Site 2 water and bottom mud (see Ch.7), 2 bottles, D/O Mud Samples: May Water
Northwest area of pond samples collected 100ft and Secchi/ Mud samples Samples: May, June, July,
south of Baker Rd from shore Boat tested for TN and TP August, Sept
Mud samples tested for TN
Site 3 Southwest area of pond in Bottom Mud samples and TP
line with Site 1 collected 100ft from shore Boat May
Southwest area of pond Mud samples tested for TN
Site 4 between Bumpus Rd and Bottom Mud samples and TP
Knights Point Rd collected 100ft from shore Boat May
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In Billington Sea, both

Surface water grabbed 3ft
deep, test for standard paras

Site 5 Southeast area of pond near water and bottom mud (see Ch.7), 2 bottles, D/O Mud Samples: May Water
small island near bogs samples collected 100ft and Secchi/ Mud samples Samples: May, June, July,
along Black Cat Rd from shore Boat tested for TN and TP August, Sept
Surface water grabbed
Tributary A Water in_tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary B Water in_tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary C Water in.tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary D Water in_tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary E Water in tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary F Water in tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October
Surface water grabbed
Tributary G Water in tributary collected elbow-deep, test for
approximately 30ft from standard paras (see Ch.7), 2
edge of Pond Foot bottles, D/O and Secchi June, October

Town Brook - Town of Plymouth Sampling

Site (see
Maps App.
F)

Site Description

Type of site

Access to site

Sampling type

Approximate sampling date
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TB1 Surface water grabbed

N41 57 elbow-deep, test for

20.811" Sample collected upstream standard paras (see Ch.?)_,

W70 39' from Newfield St Dam Impounded water at the 2 bottles, D/O and Secchi

43.988" near fish ladder Newfield Street Dam Foot - Edge of Water Spring, Summer, Fall
TB2 Surface water grabbed

N41 56' elbow-deep, test for

56.167" | Sample collected upstream standard paras (see Ch.7),

W70 40' from Off-Billington St Impounded water at the 2 bottles, D/O and Secchi

26.572" Dam near headwall Off-Billington Street Dam Foot - Edge of Water Spring, Summer, Fall
TB3 Surface water grabbed

N41 56' elbow-deep, test for

48.409" Sample collected from standard paras (see Ch.7)_,

W70 40° impoundment at edge of Impounded water at the 2 bottles, D/O and Secchi

27.261" water south of dirt road Plymco Dam Foot - Edge of Water Spring, Summer, Fall
TB4 Surface water grabbed

N41 56' Sample collected at edge elbow-deep, test for

32.995" of water downstream 50ft standard paras (see Ch.7)_,

W70 40 from water control Town Brook river flow 2 bottles, D/O and Secchi

43.892" structure from Billington Sea Foot - Edge of Water Spring, Summer, Fall
TB5 Surface water grabbed

N41 56' Sample collected on north elbow-deep, test for

31.785" side of Morton Park Rd Flow downstream from standard paras (see Ch.7),

W70 40' where bogs outlet into | cranberry bogs which flow 2 bottles, D/O and Secchi

33.327" tributary into Town Brook Foot - Edge of Water Spring, Summer, Fall
TB6 Sample collected in Surface water grabbed

N41 57" Brewster Gardens from elbow-deep, test for

20.811" edg_e of water Downstream reach of standard paras (see Ch.7)_,

W70 39' approximately 100ft '_I'own Brook prior to outlet 2 bottles, D/O and Secchi

43.088" downstream from into Plymouth Harbor near

footbridge

Water St

Foot - Edge of Water

Spring, Summer, Fall
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6.1 Water Quality Monitoring Protocols for the Ponds

Billington Sea.

At the time of taking water samples for laboratory analysis, dissolved oxygen (D/O) measurements are
taken by a hand held meter. The D/O meter is bench tested in spring for Q/A and the following steps are
followed twice a season:

- The D/O meter readings are compared to a titrated sample of water for accuracy.

- A D/O reading is taken in the afternoon in full sun and one reading the next morning at dawn.
This allows a P/R ratio to be determined and also helps determine eutrophication levels.

- Duplicate samples are taken with BSA volunteers. pH readings are taken at bottom and four feet
down. In addition, alkalinity is titrated out from these samples — both these steps are compared to
Envirotech Lab results.

From Spring 2010 on, the MET grant will make a new D/O meter available to BSA. The new meter is an
YSI-ProDO handheld meter with optical technology, in which calibration data are stored within the
sensor. Sensor calibration and maintenance is vastly simplified compared to the old meter, and mainly
requires annual replacement of the sensor element. D/O accuracy is increased, and fouling of the element
reduced or eliminated.

As the above list shows, BSA also tests bottom sediments (mud) at the indicated five pond locations in
the spring, before plant nutrient demands increase. These tests are not part of the MET program and are
paid for by the Association. Mud samples are tested for total phosphorus to help determine how much
phosphorus is in the pond’s primary cycle. This helps determine the likelihood of algae blooms from
decomposer stress or death. Nitrogen is also tested on mud samples as total nitrogen including the
parameters Kjeldahl nitrogen, NOz; and NO,. This helps to make a comparison of aerobic to anaerobic
decomposition and gives insight into the amount of available nitrogen for plant uptake.

Great Herring Pond and Little Herring Pond

(see the maps in Appendix F) have not had regular annual water sampling until recently. Some older
nutrient and other water quality markers, from the years 1979/80, exist. (For a reference, see Section 5).
Regular monitoring of GHP was begun in 2008. LHP and Carter’s River monitoring started in 2009.
These recent activities are a partnership between the Town of Plymouth and a new resident association,
the Herring Ponds Watershed Association (HPWA).

The purpose of this sampling program is two-fold: to establish a baseline of water quality data for the
future, and to attempt to locate possible sources of pollution for future mitigation efforts. To date, the
main effort has been to find suspected pollution sources, but, as is explained below, attention will also be
paid to add baseline measurements in 2010 and 2011.

Currently (March 2010) Great/Little Herring Ponds and Carter’s River sampling is done at nine locations
(GH-1, GH-2, GH-3, GH-4, GH-5, LHP-1, LHP-2, CR-1, CR-2). These locations are indicated on the
maps (see Appendix F), and are described in more detail in Table 6.2, below. They are sampled six times
a year between March and December. Most of the present locations in Great Herring Pond were chosen
because of suspected pollution sources and are in shallow parts of the pond (< 8 ft) near shore, directly
facing storm drain outfalls (sampling points are about 50 — 75 ft from shore), with the exception of GH5,
which is near the location where Carter’s River feeds into the GHP, and GH2, where GHP feeds into
Herring River. In Carter’s River, one location (CR1) is downstream of a drainage pipe from a cranberry
bog, the other (CR2) is where the stream discharges into Great Herring Pond. In LHP one sampling
location (LHP1) marks the place of reported ground water upwelling in that pond. The other (LHP2) is
at the outflow of the pond into Carter’s River.

As has already been indicated above, there will be some changes beginning in Spring 2010, for two
reasons: (1) Samples are needed from the deepest and most central locations of the pond in order to better
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understand the overall health of the pond, and to get information about the pond water away from the
shore with its runoff and possible polluting point sources. In those central locations, wind and currents
are likely to produce water that is well mixed, resulting in what might be termed “average”conditions.
(2) Not only near-surface, but also near-bottom samples are needed from these special locations, to study
possible seasonal changes of the chemistry in the bottom layers of the pond, which might affect the water
overall. Therefore, two more sample locations will be added in the middle of Great Herring Pond, one in
the northern part, one in the southern part. Both locations will be in areas where the pond is more than 40
ft deep, and near-surface samples as well as near-bottom samples will be taken. Location will be
identified by GPS and/or triangulation for reproducibility. Also, two of the present sample locations are
redundant and will be eliminated: CR1, which samples the same water as CR2, and GH5, which samples
the same water as CR2. In order to pay for the additional locations, we will have to reduce the sampling
from six times per year to five times.

The MET program also incorporates funding for the collection of a total of 10 water runoff samples per
year at discharge pipes of selected storm drains, during heavy rainfall (> 1 inch) These samples are
analyzed for the same parameters. In addition, total suspended solids analysis is added for these samples.
The suspended solids analysis is not included in the MET grant and paid for by HPWA. The purpose of
collecting runoff is to assess the amount of nutrient, chemical, and solid inflow into Great Herring Pond
during infrequent but severe weather events, in order to understand their significance. The first rain event
took place on 8/29/09 in the middle of a rainstorm that dumped an estimated total of about 2* of rain on
the area. Water was collected from seven storm drain outfall pipes, in GHP and at Carter’s River (CR1).
A crude estimate of the water discharge from the pipes was made by the volunteers. The total
phosphorus levels of the samples at some locations were high,, at the 1 mg/l level. Crude estimates of
phosphorus levels in GHP have been made on the basis of these measurements and indicate that runoff
may be a serious contender for significant pollution. More and better data are clearly needed. In the
future, we expect to take approximately 5 samples per event, not always at the same locations, and
attempt to more precisely capture the water flow, albeit only at the time of the sampling. One event will
take place in the Spring, the other will take place in the Fall.

The runoff water monitoring efforts have already achieved one of its goals in that the runoff results have
recently been used by the Town’s Public Works Department in an application to Coastal Zone
Management for funding to design runoff mitigation measures in the Shore Rd./Pond Rd. area of GHP.
This subwatershed has had many complaints over many years from residents about erosion, heavy
flooding of streets and yards and local algae blooms in GHP after heavy rainfall.

HPWA is well aware of the benefit of augmenting water sampling, by adding D/O and Secchi disk
measurements. The Town of Plymouth has recently provided a Secchi disk, which will be incorporated in
the water sampling at the new deep pond locations. A handheld D/O meter (YSI-ODO), based on optical
technology, will also be provided in Spring 2010, with MET instrumentation funds and some HPWA
funds. Regular measurements of D/O and temperature will start in Spring 2010.. Data, taken as a function
of depth every meter, will be especially valuable at the new deep pond positions discussed above.
Procedures for the use of these two new instruments are described in Appendix K.
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Six Ponds

The six ponds of the Six Ponds Association area (see the map Appendix G) vary from very deep, large
Long Pond, to seriously nutrient rich Halfway Pond, to small and shallow, but relatively trouble-free
Round Pond. Three of the ponds (Halfway, Little Long, Long) have, at least at times, a high nutrient
count; the others (Bloody, Gallows, Round) fare much better. Water sampling for e-coli has been going
on for many years. Nutrient testing on all six ponds on a regular schedule has been done since 2002.
During 2002/2003 SPA had a very intensive testing program, with a total of 79 water sampling points in
its six ponds, as can be seen on the GIS map of Appendix G. Aside from the nutrients and chemical
markers sampling, depth measurements and dissolved oxygen measurements were obtained. These
studies are completed. One of the interesting results of these past studies is that high levels of phosphorus
have been consistently correlated with high levels of salt in Little Long Pond, Bloody and Halfway Pond,
indicating that road runoff may be a major contributor to nutrient inflow into these ponds. The table
below summarizes some results from SPA testing in 2002.

SPA data from 2002
Pond total P mg/L other problems

Bloody <.02 High sodium counts, from Rt 3.

Gallows <.02

Halfway .06 -,09 algae blooms, elodea pond weed

Little Long .09-.13 elevated nitrate, up to .5 mg/L
High sodium count probably from
road runoff.

Long 0.02 e-coli in storm drain outfall pipes
>100,000 cts/100 mL

Round <.015

Some road runoff mitigation has been done since. Road runoff, agricultural use, storm water drainage as
well as septic systems continue as concerns which may be resulting in high nutrient counts in Halfway
and Little Long Pond, and in very high e-coli counts in stormwater draining into Long Pond. Long Pond
has lately experienced anabeana algal blooms (SPA data). High nutrient loading is suspected for these
blooms. .

In 2009, a sizeable tract of land along the eastern shore of Halfway Pond was acquired by the State of
Massachusetts from Makepeace, a large cranberry grower in the area. Production of cranberries on this
tract will cease within the next five years. This can be expected to be eventually highly beneficial in
reducing the nutrient levels of Halfway Pond.

The present SPA water monitoring program is far more modest than the earlier ones. It is meant to
monitor water quality trends over time, and address specific quality questions that might arise. The SPA
share of the MET program provides funding for a total of 30 samples per year. one surface and one
bottom sample from each pond in spring and in the middle of November, plus a few surface samples from
special suspected hot spots. Regular samples are taken at central sampling locations, near suspected
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pollution sites such as storm drain pipes and cranberry bog inlets/outlets. The actual sampling locations
are: B2, G3, H19, L5, LL4, and R2. This list refers to locations indicated on the map of Appendix G

Town Brook

The Town Brook monitoring program addresses water quality downstream of Billington Sea, from the
pond to the outlet in Plymouth Harbor. A large restoration project along this stream, orchestrated by the
Town of Plymouth Environmental Management Division, has been underway for several years, including
the removal of centuries old dams to restore the river channel, planting of trees, stormwater remediation,
restoration of the fish ladder at Jenny Grist Mill, restoration of the Newfield Street fish ladder, PIT Tag
Study in conjunction with UMASS, Brewster Gardens & Wetland Restoration, Billington Street Rain
Garden and trail implementation from Plymouth Harbor along Town Brook to Morton Park. (See the
map Appendix H). Water quality monitoring here is conducted by Town staff at six locations. The water
sampling sites have been selectively chosen along this system to monitor ongoing restoration as well as
future potential restoration efforts. For instance, locations were selected and monitoring started one year
prior to the Town’s two dam removal projects slated to begin in June 2011. This information will
complement the current data available for this system. Another location along Town Brook has been
selected as a future potential dam removal site and will provide beneficial information to the water quality
in the impounded water. Locations have been selected and will be maneuvered throughout the system to
areas where stormwater improvements, such as the rain garden installed Spring 2009 along Town Brook
with grant funding, can be evaluated for future grant funding opportunities to improve water quality.

The water sampling program involves six sampling sites, which are sampled three times a year, between
early spring through fall as shown on the map (Appendix H). Sampling is conducted from the edge of the
stream off the surface approximately an arm length down as indicated in the Town’s Standard Operating
Procedures. Location TB-4 was selected to demonstrate the water quality from Billington Sea into Town
Brook. TB-5 exhibits potential impacts from agricultural impacts into the system. TB-3 at the current
impoundment of Plymco Dam indicates water quality of the impoundment. TB-2 is located at the current
impoundment of Off-Billington Street Dam indicating water quality of the impounded water. These two
dams, Plymco and Off-Billington Street are “permitted” for removal by the Town in the Spring of 2010
and the sampling data pre-and post removal will be of importance in determining water quality in the
river system. TB-1 is located in the current impoundment of Nelson Street Dam which is also
downstream of stormwater remediation sites. This location will assist in indicating the water quality in
the impoundment and over time the performance of the stormwater improvements which were recently
installed. The last location, TB-6, near the outlet of Plymouth Harbor, was selected to indicate
stormwater impacts along the river. The Town has an Assessment report for a number of sites above this
location in which grant funding will be applied throughout the coming years for implementation.
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6.3 Stream Flow Monitoring Protocol for Little/Great Herring Ponds & Carter’s/Herring River

In Fall 2009, interest in the water budget of the Herring Ponds pond-stream system led to a collaboration
between the Herring Ponds Watershed Association and the MA Division of Ecological Restoration (DER)
-Riverways' River In-Stream Flow Stewards (RIFLS) Program. A total of three flow gages were installed
in the pond-stream system, at locations described in the next paragraph. Following the RIFLS DEP- and
USGS-approved QAPP protocols for training and taking readings of stream gages, volunteers read stream
gages installed and rated by the DER staff after participating in a training session provided by DER staff.
The gage readings will be taken a minimum of once per week, per RIFLS QAPP requirements, but more
frequent readings will be attempted and a reading of the staff gages will always be taken during water
quality sampling. Readings will be suspended when the river/stream is one third covered by ice or when
safety is a concern. Flow data will be recorded on the RIFLS data base using the on-line data entry forms.
The GHWA will access data through the RIFLS database to populate their database. DER undertakes
flow measurements throughout the year to develop the flow- stage relationship using the protocols in their
DEP and USGS approved QAPP (See River Instream Flow Stewards (RIFLS) Quality Assurance Project
Plan (Revised), January 4, 2010. Massachusetts Department of Fish & Game, Division of Ecological
Restoration, Boston, MA 02114 (www.mass.gov/dfwele/river). Quality considerations for the data
collected here are discussed in Section 8.4.

An all weather rain gauge, made by Productive Alternatives of Fergus Falls, MN, has been
installed in a central location for Great Herring Pond, at 28 Eagle Hill Dr., on a peninsula jutting
into the pond. It is part of the flow monitoring program and is read once daily by a HPWA
volunteer. The information is recorded and passed on as an Excel file to the RIFLS staff
bimonthly, thus becoming a part of the data set for the water flow monitoring program. Some
early results of water flow at the Herring River site (see the next paragraph) and incorporating
rain fall measurements are shown in Appendix L.

Stream Flow Monitoring Sites

The flow will also be used to calculate nutrient loading in the river at the time of water quality sampling
at the three sites with stream gages. The most up stream gage is located at the outlet of Little Herring
Pond attached to the concrete outlet channel on river left. The second gage location is at the downstream
confluence of Carter's River and Great Herring Pond attached to the upstream river right wing wall of the
Carters Bridge Road crossing. The most downstream gage is located in the Herring River 1 m upstream of
the Little Sandy Pond Road bridge crossing.( See the two maps of Appendix F)

Using the gage readings to obtain the flow corresponding with that reading can be used with the nutrient
data to calculate the nutrient load at the time of sampling at the three river sites, (instantaneous loading
for each individual nutrient sampling location will be calculated by the HPWA coordinator annually or
more frequently). Loading calculations will begin once a rating curve is established. The calculation will
use flow in cubic feet per second as read from the rating curve produced by the DER RIFLS Program,
using the stream gage reading taken when the sample was collected at each individual site.

The loading information will provide insight into the relative sources of nutrients into and out of Great
Herring Pond. The first location will provide the nutrient load out of Little Herring Pond. The second site
will provide some insight into the influence of Carters River wetlands and inactive cranberry bogs on the
nutrient load entering into Great Herring Pond and the Herring River site will show the amount of
nutrients leaving the pond system providing some information on the assimilation of nutrient and inputs
of nonpoint sources of nutrients in Great Herring Pond.
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6.4 Education, Outreach and Management

For the Town of Plymouth Environmental Management Division, one important aspect of the Pond
Monitoring program that should not be overlooked is its educational component. The number of
associations involved has grown over the last few years, and with it the awareness and support of the
Town’s residents for the need to protect the natural resources of the area. This, in turn, provides support
for the environmental activities of the Town. In addition, each of the three Associations partnering on the
MET funded project also is actively involved in educational outreach, through their web sites, flyers,
neighborhood activities, and meetings. They will continue to perform education and outreach throughout
this project including posting monitoring results on their individual web pages. They will use the
information, when appropriate, association events. In the near future the Town will also be assembling the
Pond Monitoring Program nutrient and biological data on the Town’s website for educational purposes.

The Environmental Management Division utilizes the Pond Monitoring Program data to evaluate where
to apply for grant funding to implement Best Management Practices including rain gardens, catch basins,
grassed swales or other nonpoint source remediation projects with the goal of improving
surface/groundwater quality in the watershed as well as to create new valuable wildlife habitats. As
stated above, the Environmental Management Division has been active in numerous projects ranging from
stormwater improvements, river restoration, dam removals and wetland restoration. Water quality data
has been a fundamental component of evaluating and acquiring funding for these projects and it is
anticipated the information collected under this project will continue to support grant applications and
other efforts to mitigate water quality problems.
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6.5 Schedules

Time Schedule of Plymouth Pond and River Monitoring Program

2011

2012

2013

Activity

Spring

Summer

Fall

Winter

Spring

Summer

Fall

Winter

Spring

Summer

Fall

Winter

Proposal to MET

MET Approval

Sampling BSA

Sampling HPWA

Sampling SPA

Sampling Town Brook

X [ X [X |X

X [ X [X |X

X |IX [X |X

X |IX [X |X

X [ X [X |X

QAPP submitted

Data entry

Data QA/QC

Education/outreach

Final Partner Reports
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Annual Sampling Summary of Plymouth Pond and River Program

Wet
No. of weather Lab samples
Waterbody | sample | SIPELT | N | NABRAT | amping | o
sites p piing piing 19+1 parameters)
paras.
Carters River 5 0 no yes
Great Herring 5 s_ites
Pond 5+2 2 2 times per | yes
year
Little Herring
Pond 5 0 no yes
Billington Sea 6 ? 1 yes
Billington Sea
?
tributaries 2 0 ' yes
Long Pond 2 1 0 yes
Little Long Pond 2 1 0 yes
Halfway Pond 2 1 0 yes
Gallows Pond 2 1 0 yes
Bloody Pond 2 1 0 yes
Round Pond 2 1 0 yes
Town Brook 3 0 0 yes

Page 31 of 55




7. Water Quality — Test Parameters

All the water samples, for all the sampling activities of the three associations and the Town Brook program,
are tested by Envirotech Labs of Sandwich, MA for parameters listed below. The parameters are:

1) E-coli 6) Total Nitrogen (Calculation)
2) Total Phosphorus 7) Specific Conductance

3) Nitrite-N 8) pH

4) Nitrate-N 9) Turbidity

5) Total Kjeldahl Nitrogen

Envirotech Laboratories is located in Sandwich, MA, and is a State of Massachusetts licensed laboratory
(see the address in Section 8). The water samples are collected and maintained as outlined in Section 8, and
taken without undue delay to the laboratory where they are analyzed. The analysis is done according to
State DEP and/or US EPA criteria. (See Table 2). Envirotech is certified for the parameters listed in this
QAPP. The analysis results are submitted to the Program Director and passed on to the Associations for
comparison with previous results, and with duplicates for consistency. They will be posted on the websites
of the three associations and the Environmental Management Division, and will be used as baseline against
which to assess future data, for educational purpose, and in arguing for possible mitigation measures.

8. Data Quiality - Quality Assurance

The Plymouth Pond & River Monitoring Program will employ and satisfy the quality control measures and
data quality objectives outlined in this section. The data collected as part of the project is used in making
decisions regarding restoration and other management activities as described in the Program Description
and Goals section. This section outlines measures to ensure samples are collected and analyzed properly,
thereby meeting quality standards.

8.1 Data Representativeness

Data Representativeness will be met by the following requirements:

8.1.1. All sampling sites are selected to be representative of “average” conditions for the water
body or pollution source, and sampling will occur no sooner than 2 days after significant rainfall
has occurred.

8.1.2. Any abnormal or episodic conditions that may affect the representativeness of sample data
are noted and maintained as metadata

8.1.3. Storm water samples will be collected during storms when at least 2” of rain have been
predicted and at least 1”” has fallen, preferably at the first flush of the storm. A localized rain gage
shall be used or check weather data for estimate of rain.

8.2 Duplicate Sampling

8.2.1. A duplicate field sample is required for approximately 10% of samples for each Association
Partner. A unique identifier will be assigned to the duplicate, though not identifiable to the lab, and
noted in the Survey Field Datasheet (Appendix I).

8.2.2. Duplicate samples are collected using one 1L unpreserved bottle to fill two 500mL preserved
bottles. The 1L unpreserved bottle is re-submerged to fill two 250mL unpreserved bottles. The
duplicate sterile containers are sampled separately to avoid contamination.

8.2.3 Upon receipt of field duplicate results, the QA Officer and Association Partners will review
to ensure samples are within an acceptable range, normally 10%.
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8.3 Comparability of Project Data

The comparison of project data among other sites within the same waterbody and throughout
various seasons will be enhanced by the using established protocols.

8.3.1. Documenting sampling sites, times and dates on Survey Field Datasheet (Appendix I) and
sample storage and transfer on Laboratory Chain of Custody Form (Appendix D).

8.3.2. Comparability of data can be produced by following these established protocols.

8.3.3. Results can be compared to historical data from that station collected during the same season
and throughout seasons as well as broadened to other stations in the system.

8.3.4. Detailed and complete sample records including the Survey Field Datasheet (Appendix I),
Laboratory Chain of Custody Form (Appendix D), and Laboratory Results (Appendix J) will be
maintained.

8.3.5. Final reports detailing data and conclusion may be published and posted by
Association Partners

The Table below summarizes the accuracy/precision, the minimum detection limits, the approximate
potential range, the analysis test methods and holding times from the MA Certified Laboratory that has
been contracted by the Town. The Laboratory address is:

Envirotech Laboratories, Inc.
(MA Cert. No.: M-MA 063)

8 Jan Sebastian Drive Unit 12
Sandwich, MA 02563
508-888-6460 or 800-339-6460
Fax 508-888-6446
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Laboratory Data Precision, Accuracy, Measurement Range, Method, Holding Times

Indicator Units Minimum Accuracy/Bias*? Overall Precision® Analysis Holding Times
Detection Method/Type Recommended/Regulatory
Limit
E-coli CFUs/100 | 5/100mL N/A Range of logs 1603 6 hr/ 6hr
mL precision Membrane
criterion=0.3490 Filtration
Total Phosphorous | mg/L 0.005mg/L 90-110 % recovery for replicate (LR) 90- 4500-P 28d/28d
(water) QC std. and lab fortified 110% Amino Acid
matrix
Nitrite-Nitrogen mg/L 0.004mg/L 90-110 % recovery for replicate (LR) 90- 300.0 48 hr /48 hr
QC std. and lab fortified 110% Ton
matrix Chromatography
Nitrate Nitrogen mg/L 0.0lmg/L 90-110 % recovery for replicate (LR) 90- 300.0 48 hr/ 48 hr
QC std. and lab fortified 110% ITon
matrix Chromatography
Total Kjeldahl mg/L 0.2mg/L 90-110% recovery for replicate (LR) 90- SM 4500 NH3 C 7d/29d
Nitrogen QC std. and lab fortified 110% Titrimeteric
matrix 97-103%
Turbidity NTU 1.ONTU 90-110% recovery of replicate (LR) 90- 2130 B 24 hr/ 48 hr
turbidity std. 110% Nephelometric
pH pH units NA +0.2 of QC standard +0.2 4500-H-B 2hr/2hr
Meter
Specific vhoms/cm | 10 uhoms/cm 80-120 % recovery for replicate (LR) 80- 120.1 28d/NA
Conductance QC std. and £20% lab 120% Wheatstone
fortified matrix Bridge

'Accuracy is determined by the analysis of spiked samples except as noted in the table. QC sample
recoveries may also be used to assess accuracy when spiked sample analysis is not possible. The general
data quality observation for all analyte blanks are no exceedences of the MDL.

? For accuracy determination, spike samples are preferred.

? Overall precision is measured using the Relative Percent Difference, RPD (or std. deviation for n > 2) of
field duplicate samples. Lab precision is based on an estimate of the RPD between duplicate aliquots of the
same lab sample.
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8.4 Data Quality Considerations for Stream Flow Monitoring Protocol

In Section 6.3, water flow measurements in the Herring Ponds system were described. The present section
discusses the quality of the flow data.

Gage readings will be read in feet with an accuracy of + 0.02 ft and precision of 0.01 ft. Gages will be read
once a week at a minimum and during the water quality sampling. All volunteers will participate in the
DER RIFLS training. Volunteers will be trained on how to read the gage, how to record the information and
how to input their readings into the on-line data form and how to retrieve data from the web site.

DER RIFLS staff will measure flow, following approved QAPP/USGS methods, as outlined in the RIFLS
QAPP at a range of flow levels. Staff will develop a rating curve once a minimum of five unique flows are
measured. Flow checks will be performed annually, or following volunteer reports of perceived gage
movement or changes in the river channel as outlined during the training (fallen logs, erosion, change in
shape or depth,...)

Visual inspection for cleanliness and readability of gage will be done by DER staff at each visit and
volunteers are asked to report unreadable gages so DER staff can schedule a visit. Gage will be cleaned as
needed by staff and/or volunteers to remove algal growth, organic matter and material caught on the gage.
For the two staff gauges mounted on bridgen abutments no annual check is done, since it is unlikely there
would be movement. For the Herring River gauge mounted on a pole in the stream, there will be an check at
least once annually. The gage location and height will be verified through a triangulation, A level and
stadia rod is used to compare the relative height of the top edge of the gauge to at least two monuments
established when the gauge was installed. The gauge position found in the annual survey will be compared
with the original field survey. If the gage position has appeared to move, the gage will either be readjusted
to return to previous height and previous readings corrected or the new height will be used and rating curve
adjusted.

As outlined in Section 6.3, rainfall in the area of Great Herring Pond is measured once daily. The precision
of the instrument is .01 inch. The data recorded not only includes the amount of rainfall since them previous
measurement, but also the temperature with an estimated precision of +/- 1° F., the time of day (an attempt
is made to take readings at noon) , and coarse observations of wind direction and strength.

9. Sampling Procedures

General information on water sampling procedures is contained in a Town of Plymouth document
(Appendix A). This document has been distributed to the Association volunteers. A checklist is available
for proper preparation of volunteers prior to sampling excursions (a sample from HPWA is attached as
Appendix B. The other partners have similar checklists). Field instructions are distributed to volunteers
going on sampling excursions (a sample from HPWA is attached as Appendix C. The other partners have
similar checklists.).

Sampling begins by alerting the laboratory and sending a volunteer for sign-out of bottles in cooler(s) with
ice packs from the laboratory. This is usually done on the afternoon before a sampling day. The volunteer
receives this equipment and inspect it for sufficient number of bottles plus one set of spares. They also
check on the integrity of bottles, coolers and ice packs. They will sign one or several chain of custody
sheets (Appendix D) depending on the number of separate sampling crews. The icepacks will be put in the
volunteer’s freezer over night, and returned to the cooler just before the excursion. Three plastic bottles are
used for each sampling spot, a small sterilized one used for e-coli, a larger plastic bottle preserved with
sulfuric acid for TN and TP and a large un-preserved bottle for all other tests.

On sampling day, the Monitoring Coordinator or his/her delegate gives the go ahead, depending on weather
conditions. Before starting on the sampling excursion, the checkout list is perused, and chain of custody
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sign over occurs. Samplers reach sampling spots by boat or by walking and wading. Upon arriving at the
sampling location (indicated on maps, see Appendices E, F and G) the sampler, dons new, disposable
gloves, labels the bottle with date, time and location, reaches with the unpreserved bottle into the water,
elbow depth, fills the bottle by turning it, and takes it out of the water. The water in the unpreserved bottle
is used to fill the bottle with the preservative. The preserved bottle is then capped. The unpreserved bottle
is filled again with water as stated above and then capped. The small sterilized bottle is filled and sealed in
the same way. Sample bottles are stored in the iced cooler. The event is recorded in the Town of
Plymouth Pond Monitoring sheet (Appendix H), together with other information required on that sheet. The
event is also recorded on the Chain of Custody sheet, before the party proceeds to the next sampling
location. If a duplicate is taken, it is given a dummy ID and entered on the bottom of the chain of custody
sheet, without information of collection time and location. However, this information is entered on the
monitoring sheet (copies of which are not given to the analyzing laboratory). New gloves are used at each
location Note that what are called surface samples are really samples collected at elbow depth (~15 inched
from the surface). Near bottom samples are collected by first determining the depth at sample locations
(varies with different ponds) and fixing location with GPS. The bottom samples are collected utilizing the
15010 Water Sampler which a single line deploys and triggers the collected of 1.5liters of water sample
from determined depth. The flow-through design allows for validity of measuring water quality. In
addition, pond associations may utilize the YSI ProDO to collect temperature and D/O data in 1m intervals
from surface to bottom. Secchi measurements will also be made at the same locations.

After finishing the sampling for the day, the cooler with the samples is returned to the laboratory without
delay to maintain holding times. Chain of custody requirements are observed, including at the laboratory.

10. Training of Volunteers

Training is required for all volunteers participating in this program. Training is supervised by the program
manager, Kim Michaelis, Town of Plymouth Environmental Technician, who has a vast amount of
experience in running and supervising environmental programs. Michael Leary of BSA, Sara Grady and
Eberhard von Goeler of HPWA, and Leighton A. Price and Edward Russell of SPA are experienced water
samplers and are training volunteers before they are allowed to submit water samples to the laboratory
Training includes information about the purpose of the program, the purpose of the procedures described in
Section 9, and a description of the sampling sites as well as how to maintain safety while sampling.
Trainees are taken on an actual sampling excursion. Sample bottles and actual samples are demonstrated,
sample labeling and recording requirements and diary keeping are gone over. The need for a chain of
custody sheet is explained. Water safety is an important topic and an important part of the training.
Information is provided about whom to contact if site or sampling conditions change, or if an emergency
occurs.

MDFG-RIFLS Staff trains volunteers for reading water flow gauges before they are allowed to enter data.
This training includes an overview of the RIFLS program and procedures, details about how to read the

gauges, things to watch out for, and safety issues. RIFLS staff will conduct annual re-training of volunteers
involved in the water flow measurements. Covering the same topics as in the initial training.

11. Safety Considerations
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Safety considerations for field work are a key consideration for Town staff and volunteers. Volunteers get
instructions on personal safety and boating safety as explained in Section 10. Personal safety is priority,
data should not be taken if a volunteer thinks that it is dangerous to do so. Safety includes informing
someone before going on a sampling excursion, not being exposed during thunderstorms, bringing a first
aid kit and cell phone along and avoiding common field hazards such as steep or slippery slopes. Whenever
possible, volunteers should go on sampling excursions in pairs. Sampling in pairs is not only safer, but can
help data quality as well (two heads are better than one; field decision-making, observance of protocols, etc.
will be more reliable Some of the sampling, especially in shallow Little Herring Pond, and in Great Herring
Pond during December and March/April, relies on water collection from one-person kayak.

12. Documentation and Records

This program generates records and documents related to field data collection, data processing, training,
and planning. The primary water sampling test results are in pdf format, but most of the time condensed
results in EXCEL are made available. The Town of Plymouth and the three Associations record and
maintain documentation and records related to all aspects of this program. Electronic records including
spreadsheets, digital photographs, notes, and reports are maintained by the Town of Plymouth and/or the
three Associations.

Samples of the following documents kept by this program are provided in several appendices to this report:

e Appendix I: Sample Field Survey Datasheet
e Appendix D: Sample Chain of Custody Sheet
e Appendix J: Sample Data Spreadsheet
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Appendix A

Town of Plymouth Surface Water Sampling Procedures
1.0 Purpose

The purpose of this procedure is to describe the field methodology the collection of surface water samples
for the Pond Monitoring Program by the Town of Plymouth, Associations and/or other volunteers.

2.0 Definitions

Surface water: includes all water on the surface of the ground directly exposed to the atmosphere,
including, but not limited to, lakes, ponds, reservoirs, artificial impoundments, streams, rivers,
springs, seeps, and wetlands.
YSI: Yellow Springs Instrument to collect field water quality parameters.

3.0 Sampling Locations

Sampling locations are to be determined and evaluated prior to the start of sampling. Locations
will be identified by GPS coordinates, referenced to a landmark and if suitable marked by staking
or flagging. A site map will be created for each location with a clear and concise description.

4.0 Procedure

4.1 Equipment

map of sampling locations

field monitoring sheet

sample containers with labels

waterproof permanent marker for bottle labels if necessary

sampling gloves for each site

cooler with ice

chain-of-custody forms

instruments used to measure water quality parameters (e.g., YSI) if applicable
safety items; cell phone, first aid kit and safety vest (for boat)

4.2 Sampling Method

Arrive at sample site and record applicable information in field monitoring sheet. Fill out chain-of-
custody form and label the sample bottle with appropriate site name, date and time of sample
collection.

Stream/Rivers: Sampling will be conducted starting downstream working upstream to avoid
disturbance of surface water quality. The mouth of the sample container will face upstream, elbow
deep unless water is too shallow, minimizing sediment disturbance and allow water to flow into
bottle. Utilize YSI water field instrumentation following collection of samples. Refer to Appendix
K of the Town of Plymouth QAPP for YSI instructions.

Ponds/Lakes: From edge of shore and/or boat locations place unpreserved sample container in the
water elbow deep, unless water is too shallow, and allow container to fill. Water from unpreserved
bottles shall be used to fill bottles with preservatives. Bottles with preservatives should not entered
into the waterbody system. Utilize YSI water field instrumentation following collection of
samples. Refer to Appendix K of the Town of Plymouth QAPP for YSI instructions.
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After each sample is collected immediately place in iced cooler. Samples will be relinquished to
the laboratory as soon as possible and no later than the day of sampling.

4.3 Field Duplicate Collection

Field duplicates will be taken based on 10% of samples taken per year. For example, 40 locations
per year would require 4 duplicate samples. Duplicate locations will be spread out throughout the
year and should not always be the same site. The duplicate will be identified by a plausible dummy
code similar to other location names and a plausible collection time. The chain-of-custody or
sample bottle label will not elude to the duplicate sample, rather, the duplicate sample will be noted
as such on the field monitoring sheet.

Duplicate samples are collected using one 1L unpreserved bottle to fill two 500mL preserved

bottles. The 1L unpreserved bottle is re-submerged to fill two 250mL unpreserved bottles. The
duplicate sterile containers are sampled separately to avoid contamination.
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Appendix B

Water Sampling Procedures: Checklist
Pond Monitoring Program Checklist

Needed prior to sampling date:

[ Contact laboratory for sampling bottles and cooler(s) for the following analyses:
pH, specific conductance, nitrite, nitrate, total kjeldahl nitrogen (TKN), turbidity, total phosphorus,
e-coli. (Note: If conducting duplicate sampling ask for a 1L unpreserved bottle)
Laboratory: Envirotech Labs, 800-339-6460, 8 Sebastian Drive, Sandwich, MA

[ Pick up three bottles per sampling site (one sterile for e-coli, one preserved with sulfuric acid for
total nitrogen and total phosphorus and one unpreserved for all other analysis) and one or two
(depending on the number of teams doing the sampling) coolers with coldpacks. Also get chain of
custody sheet or sheets (depending on number of sampling teams) and bottle labels from lab.

Usually the pickup is done on the day before the sampling day.

For sampling day:

0 Check the weather. It shouldn’t have rained on the day before and on the day of the sampling event.
See QAPP Section 8.1

Map(s) of sampling locations with ID’s .

Town of Plymouth field notebook sheets and waterproof pen.

Sampling gloves (one pair for each sampling site).

Three bottles per sampling site, cooler, coldpacks or ice in sealable plastic bags.

Chain of custody sheet(s)

Transparent tape to fix labels to bottles.

-

For boat sampling; pfd’s, cellphone
Return of samples to lab:

[ Samples should remain cold until returned.

‘O

Samples should be returned to lab within 5 hours of collection to maintain holding times.

0 Sign and relinquish chain of custody sheet(s) to lab. Custody sheet should note that bill goes to
Town of Plymouth, Attn.: Kim Michaelis, Environmental Management

[ Keep field notebook sheets for our data archivist. Do not share them with the laboratory.
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Appendix C

Water Sampling Procedures: Field Instructions

Abridged Sampling Directions from the Town of Plymouth
Standard Operating Procedures (Kim 8/09), Edited by EVG 12/09.

Record all applicable information on the Town of Plymouth field notebook sheets, including
sampling crew, date, weather conditions, number of sampling bottles per location, sampling method
(usually grab from elbow depth).

Arrive at first site (located downstream, moving upstream). Record time of arrival, location ID
(from map), and site conditions on notebook sheets.

Enter location ID, date and collection time on sample bottles. Secure labels with transparent
wrapping tap as necessary.

Put on new pair of gloves. Submerge sterile bottle upside down elbow deep in pond water, turn
over, fill and retrieve. Submerge unpreserved bottle in same manner and utilize this water to fill
preserved (sulfuric acid) bottle. Re-submerge unpreserved bottle. Discard gloves. Store bottles in
cooler.

Record location ID and sampling time in logbook sheet. Also note special or unusual conditions on
logbook sheet.

Record location ID and time on chain of custody sheet (no other information)

Move on to the next site and repeat.

When completed with all sampling locations, take cooler(s) and chain of custody sheets o the
laboratory within 5 hours of sampling to ensure holding times are met.

As specified in Section 8.2 of this document, a duplicate field sample is required for 10% of
samples per year. The identification of the duplicate should be similar to the coding of sample
locations ensuring the laboratory does not know which sample is the duplicate. A plausible time
will be assigned to the duplicate sample. Record duplicate identification and time in chain of
custody.
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Appendix D

Sample of Chain of Custody Sheet and Water Sampling Procedures

CHAIN OF CUSTODY FORM ENVIROTECH LABS, INC. Client:
8 Jan Sebastian Dr., Unit 12
Proj. No. | Project Name: Sandwich, MA 02563 Address:
(508)888-6460/1-800-339-6460
Sampler: FAX (508)888-6446 Phone#:
Fax #:
Lab ID # Date | Time | Comp | Grab Sample location | container Pres. Analysis Requested
Relinquished: Date/Time Received: Reliquished: Date/Time Received:
Relinquished: Date/Time Received: Relinquished: Date/Time Received:
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Appendix H

Sampling Locations in Town Brook

;_.af* s

Sampling conducted by Town of Plymouth
per Pond Program and MET Grant
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Appendix |

Town of Plymouth Pond Monitoring Sheet
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