Lovers Lake/Stillwater Pond
Watershed Management Plan —
Draft

February 2010

Prepared by:

Loon Environmental LI.C
41 Rhodes Ave.
Riverside, R1 02915

www.loonenvironmental.com

Prepared for:

Town of Chatham, Massachusetts
549 Main St.

Chatham, MA 02633



Table of Contents

T INEEOAUCHOMN c.v ettt ettt es e bt et ese et e st e ssesese bt sestaseseasesesessestseseneenenes 1
1.1 Lovers Lake /Stillwater Pond Watershed Management Plan ..o 1
1.2 Wetland Protection Act NOHCE Of INTENAL c.cvvviurerririiiereiriieierereteretreeeeiererseseeesenessie e rensesessaesessenees 1
1.3 Lovers Lake/Stillwater Pond Nutrient Inactivation PLoOJECt.......c.owiucicininiincinciirineiieisciseeieieniines 1
1.4 LL&SP-WMP ODBJECLIVES ..ecvrieerrieerieiiaireeeireiessesesseae sttt sses s eseseesssssessesessesesseaesssaessesssssasssesssenans 2
1.5 Organization of the LL&SP-WMP .......cccccoiiiiiiiiiiiiiiii s ssssssssens 2

2 Project BaCK@rOUN . ....c.oiciiiiiiiicce e 4

3 LL/SP WaterSHEd CRaraCteriSTICS cueeeeveeeereeeeseeeeeeeeeeeeetsseeeeeeeesseeeseesessesessensesessesensesessesessessesessesessssessessesesseessenens 8
3.1 SOULCES Of INFOIMATION ottt sttt sttt st sttt sttt sttt 8
32 Description Of WaterSHeds .......c.vcviciiciiciecre et 8

4 ShOTElNE SULVEY...ciiiieiiiiiiiiiic bbb 18
4.1 RIPALIAn Area SUIVEY ....cuiiiiiiiiiiiiii s 18
4.2 Public and private ACCESS POINLS ...cuuvuiuiiviiiiiisieiitiieesii e sse s bbb 19

5  Storm Drainage and Sanitary Waste INFrAStIUCTULE ...c.cccueviueeieeirieciieirieeireeteees et sseaes 20
5.1 Roads and Stormwater Infrastructure in the Lovers Lake Watershed......cccovveeeevnieeinnnccicneenen. 20
52 Roads and Stormwater Infrastructure in the Stillwater Pond Watershed......occoevvenccenninccieininee. 21
53 Current and future wastewater treatment and diSPOSal .......c.cevviueuriciriciricrricciricreeeeereeseeeeeeaes 21

6  LL&SP -WMP Best Management Practices and OpPtionsS........cccciiciiiiinieiniiesieeseisisssssssssssens 23
6.1 TOEOAUCHION ettt ettt ettt et ettt nsenesee 23
6.2 Pond Stewardship BIMPS ...t ns 23
6.3 Stormwater Drainage IMpProVemMENtS. ... 26
6.4 Enhancing Community Awareness of Lovers Lake and Stillwater Pond........ccccocvvivivincininininnnnns 29
6.5 Education and COMMUNICAHONS ..c.everreriereererreriiererririeeeerenseseeeieneesesteesessesesesesessesesessescssaesessestessessesessecseses 30

7 Recommended LL&SP WMP Options: Costs/Permitting/Funding ........c.cceeveureecverenrereeneeerenneenerseenens 32
7.1 Stormwater Mitigation OPHONS......c.cucueiveireieeie ettt 32
7.2 Watershed Nutrient Awareness and Pond Stewatrdship.......ccveevieenicinicinicnicniercrceeeeenes 32
7.3 Enhancement of COMMUNILY AWALCNIESS w...cvuveuiuiiiiiiiiiiiieiiiiseiesis st sssssessns 33
7.4 BMP MODIEOTIZ ..ttt st senssanes 33
7.5 Funding sources for watershed £eStOration ... 34

8 RELCICIICES vvenererricecicte sttt sttt et sttt ettt bt bttt s e nea e n s 37

LL/SP Watetshed Management Plan - Draft i



Table of Figures and Tables

Appendices

Appendix A. Photographs
® Exhibit I - Lovers Lake Shoreline Survey (12/18/09)
®  Exhibit IT - Lovers Lake Stormwater Drainage Features
®  Exhibit III - Stillwater Pond Shoreline Survey (12/18/09)
®  Exhibit IV - Other Kettlehole Ponds and Features in the LL&SP Watersheds

Appendix B. Strigose knotweed fact sheet and proposed signage

Appendix C. Memorandum describing Lovers Lake public access and trail details
Appendix D. Materials from Section 319 grant

Appendix E. Executive Summatry of the Chatham Final CWMP/FEIR

Appendix F. Exemplary watershed educational information

Appendix G. Information from the LL&SP - WMP public meeting and records of public comments

received.

LL/SP Watetshed Management Plan - Draft

i



1 Introduction

1.1 Lovers Lake /Stillwater Pond Watershed Management Plan

The Lovers Lake and Stillwater Pond Watershed Management Plan (LL&SP-WMP) is part of a
comprehensive pond and watershed management program focused on the reduction of nutrient loadings,
principally phosphorus, to two kettlehole lakes located in the town of Chatham (the "Town"), Massachusetts.
For many years, these ponds have exhibited severe symptoms of nutrient-enrichment (i.e., eutrophication)
including: low turbidity, complete depletion of oxygen from lower depths, frequent and dense blooms of
blue-green algae, and impaired conditions for aquatic biota and recreational use (CCC, 2003; EcoLogic and
S&W, 2003). In 2007, these ponds were subjects of a year-long diagnostic study and feasibility evaluation to
determine the most effective options for restoration and is summarized in the Lovers Lake and Stillhvater Pond
Eutrophication Mitigation Plan Report - Final Report ("Final Report'; ENSR, 2008). The Final Study recommended
nutrient inactivation by means of alum application to interdict internal phosphorus recycling from sediments
in the central, lower depths. In addition to the nutrient inactivation, recommendations were made to reduce
external on-going sources of phosphorus to the Ponds through a watershed management plan. The Town
endorsed the Final Report's recommendation and monies were voted to support the nutrient inactivation plan

at Town Meeting in spring 2008.

1.2 Wetland Protection Act Notice of Intent

As part of the environmental permitting for the selected nutrient inactivation option, an application for a
Massachusetts Wetland Protection Act (WPA) Notice of Intent (NOI) was made by the Chatham
Department of Health and Environment ("CDH&E") on behalf of the Town to the Chatham Conservation
Commission (the "Commission") in late 2008. The Notice of Intent (CWP-08-293; DEP file no. SE 10-2488)
was approved in February 2009 along with a detailed Order of Conditions (OoCs), providing conditions for
activities before, during and after applications. Under Section B."Land-Based Activities", OoC #B-1 states:

"Prior to work commencement, the development of a watershed management plan shall be underway. A status report
shall be submitted to the Commission for its review. The goal of the plan shall be to reduce phosphorus input into these
ponds by a reasonable percentage. The plan shall include at a minimum, methods to reduce phosphorus loading and a
monitoring program for assessing progress. Any associated costs shall be itemized and methods obtaining public funds
necessary to carry out the program shall be outlined. Any changes or additions to town bylaws to implement the plan
shall also be identified. A schedule for implementation shall be provided."

This OoC provides the conceptual basis for the purposes and content of a watershed management plan.
Further, as stipulated by Commission, the watershed management plan must be under way prior to initiation

of the nutrient inactivation implementation.

1.3 Lovers Lake/Stillwater Pond Nutrient Inactivation Project

In August 2009, the CDH&E put out a Request for Proposals (RFP, dated 8/8/09) for the Lovers Lake /
Stillwater Nutrient Inactivation Project. As part of the scope of work for that RFP, Task 1 outlined the
requirements of the Watershed Plan:

"... The Watershed Management Plan shall be developed in cooperation with the Town and interested stakebolders. The

Plan must include, at a minimum, recommendations for reduction phosphorus loading from controllable sources (wastewater,

LL/SP Watetshed Management Plan - Draft Page 1



Stormwater runoff, fertilizer, etc), an estimate of costs for source controls, methods for monitoring source control effectiveness

and responsibility for implementing sonrce controls.”

In September 2009, Loon Environmental LLC (East Providence, RI) was awarded the Lovers Lake /
Stillwater Nutrient Inactivation Project. As part of the Project, Loon Environmental is responsible for
development of the Lovers Lake and Stillwater Pond Watershed Management Plan (LL&SP-WMP). Based
on the date of project award and the deteriorating seasonal thermal structure of the Ponds (i.e., nutrient
inactivation is approved only under thermally stratified conditions), the nutrient inactivation implementation
is now scheduled for fall 2010.

1.4 LL&SP-WMP Objectives
The LL&SP-WMP project objectives are consistent with the overall pond quality objectives identified in the
Eutrophication Mitigation Plan (ENSR, 2008), namely to:

¢ Eliminate, reduce or mitigate the release of phosphorus from the sediments of Lovers Lake and
Stillwater Pond, thus reducing the amount of nutrients available for phytoplankton growth in the two
ponds;

¢ Improve the ecological health of Lovers Lake and Stillwater Pond, including water clarity and dissolved
oxygen levels in deeper waters of the pond; and

¢ Enhance the recreational and aesthetic qualities of the ponds.

The role of the LL&SP-WMP is to help enhance the effectiveness of the nutrient inactivation by actively
reducing the amount of current and future nutrients into the Ponds. The nutrient inactivation technique is
most effective for long-term control when other nutrient loadings from the watershed are sufficiently
reduced, as it acts only on existing phosphorus reserves, and has less ability to control new ones added post-
treatment. Hence, it was important that the watershed should be managed to minimize future nutrient inputs.
The LL&SP-WMP is designed to provide information, clear guidance and well-defined goals to help achieve
these objectives

1.5 Organization of the LL&SP-WMP

In addition to this introductory material regarding the context of the LL&SP-WMP in Section 1.0, the
remainder of this document is organized as follows:

® Section 2.0 provides project background information including an overview of the major findings of
the Final Report including the recommended pond management option;

® Section 3.0 describes the Lovers Lake and Stillwater Pond watersheds land use, important features and
protected habitats and species;

® Section 4.0 describes the results of the shoreline survey of the Ponds and identifies private and public
access points;

® Section 5.0 summarizes the stormwater and sanitary infrastructure in the watersheds of the two Ponds;

® Section 6.0 identifies possible watershed best management practices (BMPs) or tools for nutrient
reduction and water quality improvement;

® Section 7.0 describes the selected BMP options, costs, permitting and funding;

® Section 8.0 contains the list of data sources and references used in developing this document.
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As part of this LL&SP-WMPA, additional information, data, and example brochures are presented in a series
of Appendices, including:

® Appendix A displays the photographs from the Shoreline Survey and inspection of the Lovers Lake
and Stillwater Pond watersheds;

® Appendix B provides information and example signage on the Strigose smartweed (P. setacea);

® Appendix C contains a memorandum describing Lovers Lake public access and trail details;

® Appendix D provides information on Lovers Lakes storm drainage systems from CDH&E (2008);

® Appendix E contains the Executive Summary of the Chatham Final CWMP/FEIR (Stearns and
Wheler, 2009)

® Appendix F contains exemplary watershed educational pamphlets and website content; and

® Appendix G contains information from the LL&SP - WMP public meeting and records of public
comments received.
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2 Project Background

Lovers Lake and Stillwater Ponds are two deep kettlehole ponds located in the Town of Chatham (the
“Town”) on Cape Cod in Massachusetts (Figure 2-1). [Note for convenience, both waterbodies will be
collectively referred to as the Ponds|. These state-designated “Great Ponds” are recreational (boating,
fishing) and ecological resources for the Town of Chatham; featuring one of the two remaining alewife runs
in the Pleasant Bay watershed (MA, DEP, 2007). In addition, these ponds are located within the limits of the
Pleasant Bay Area of Critical Environmental Concern (ACEC) and have species of special concern identified
along shoreline areas and within the watersheds (H&W, 2003, NHESP, 2008).

Lovers Lake (37.7 acres) and Stillwater Pond (18.7 acres) are two hydrologically connected kettlehole ponds
located in the north central part of Chatham and which outlet to coastal Ryder’s Cove (Figure 2-1). Lovers
Lake (maximum depth = 11 m (36 ft); average depth = 4.6 m (15 ft)) has two deep basins located at ends of
an approximate “L”-shaped configuration, while Stillwater Pond (maximum depth = 15.5 m (51 ft); average
depth = 7.4 m (22 ft)) has a simple central deep basin. Water volume for Lovers Lake is about 695,000 m?
and that for Stillwater pond is just slightly below 500,000 m3 (ENSR, 2008).

Precipitation and groundwater in-seepage are the dominant sources of water for both ponds, with a negligible
amount of runoff from the very sandy watershed. Most water leaves Lovers Lake as surface overflow into
Stillwater Pond. Water exits Stillwater Pond by a combination of outflow and groundwater out-seepage. Total
hydrologic through-flow was estimated for both ponds, with an average annual detention time of 1.4 to 1.6
years for Lovers Lake and 1.3 years for Stillwater Pond (ENSR, 2008).

Lovers Lake and Stillwater Pond are both classified as Class B waters under the Massachusetts surface water
quality standards (314 CMR 4.00). The MA water quality standards identify a series of water uses that must be
supported for Class B waters. These include: protection of aquatic life (including for their reproduction,
growth, migration, and other critical functions), contact (e.g., swimming) and non-contact (e.g., boating)
recreation, fish consumption, irrigation, navigation, agricultural and maintain consistently good aesthetic
value. Both of these ponds are classified as warm water fisheries. These two ponds are also designated as
“Great Ponds” (MA DEP, 2007). Public use of both ponds includes swimming, fishing, and non-motorized
boating.

The two ponds suffer from poor water quality due to eutrophication (i.e., overabundant nutrient levels) and
do not fully support the desired water uses including contact recreation and aquatic life support. Symptoms
include low water transparency, frequent and dense algal blooms, loss of oxygen in bottom waters, and
degraded ecological habitat. The lack of dissolved oxygen in the bottom water layer during summer thermal
stratification leads to a consequent buildup in these ponds of undesirable redox reaction products, including
phosphorus and hydrogen sulfide. This internal recycling of sediment phosphorus is a major component of
the nutrient loads of these waterbodies that is driving the undesirable conditions. These ponds were
characterized as “highly impacted” and “eutrophic” (CCC, 2003; EcoLogic and S&W, 2003).

In response to apparent declining pond water quality, as well as watershed stakeholder concerns (e.g., Great
Hill Association) regarding the status of aesthetic and recreational functions of the Ponds, the Town, in 20006,
selected ENSR Corporation (“ENSR”) of Westford, MA (now AECOM) to conduct an Eutrophication
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Mitigation Plan study of Lovers Lake and Stillwater Pond. This comprehensive diagnostic/feasibility (D/F)
study evaluated four potentially applicable pond restoration methods (dredging, aeration, circulation, and
nutrient inactivation) to reduce or eliminate the phosphorus recycling from the sediments.

ENSR used existing data, supplemented by 2007 physiochemical depth profile observations, water quality
sampling, and sediment quality data to provide the basis for the evaluation of the proposed pond
management options. Data and diagnostic information from these analyses were documented, summarized
and interpreted in detail in the Lovers Lake and Stillwater Pond Eutrophication Mitigation Plan Report - Final Report
("Final Repor?"; ENSR Corporation, August 2008). This full report with appendices and other relevant
documents are available on the Town of Chatham Department of Health and Environment (CDH&E)

website at: http://www.town.chatham.ma.us/Public Documents/ChathamMA Health/index.

Opverall, the diagnostic summaries contained in the Final Report show that both ponds are eutrophic with poor
water quality due to enrichment by nutrients. Phosphorus levels are at excessive concentrations and nutrient
ratios favor the development of undesirable blue-green algae These basins are slowly flushed due to the small
watershed and dependency on groundwater discharge; with summer circulation being particularly poor due to
increased evapo-transpiration, the installation of flashboards at the outlets of both Ponds to store water, and
the increased pumping of groundwater in the Stillwater Pond watershed. Due to very strong oxygen demand,
the Ponds’ bottom waters quickly become anoxic.

Phosphorus and nitrogen are the two chemicals most important to sponsor algal growth, but in freshwater
ponds it is usually the scarcity of phosphorus that limits the amount and duration of algal blooms. Water
quality data indicates that phosphorus is generally limiting for both Ponds. Phosphorus budgets were
prepared for both lakes showing an estimated load of 42 kg/yr for Lovers Lake and 48 kg/yr for Stillwater
Pond (ENSR, 2008; Tables 5-7 and 5-8). Internal phosphorus recycling from the sediments forms the most
important but treatable portion of the phosphorus budget for both ponds, at 43% and 56%, respectively.
Watershed sources (stormwater runoff, septic systems) constitute a substantial portion of Lovers Lake
phosphorus budget (38%), while the watershed contribution for Stillwater Pond is more modest (6%0).

The Eutrophication Mitigation Plan study evaluated four potentially applicable pond restoration methods
(dredging, aeration, circulation, and nutrient inactivation). In terms of the restoration of desirable water
quality, the primary goal was to eliminate nuisance algae blooms, or at least to reduce their frequency and
severity. Linked objectives include reducing the internal loading of phosphorus and improving the oxygen
level in the hypolimnion of both Lovers Lake and Stillwater Pond. The factors used for the feasibility
evaluation were technical feasibility, expected water quality improvement, longevity, cost-effectiveness, and
permitting issues. Full details of the evaluation, supporting analyses, and the selection process are contained
in the Final Report (ENSR, 2008)

The technical feasibility reviewed the available pond management options and recommended that nutrient
inactivation by alum treatment as the most rapid and effective option to reduce internal phosphorus recycling
in both Lovers Lake and Stillwater Pond. Phosphorus inactivation typically involves some amount of short-
term phosphorus precipitation (flocculation) during or just after application, but mainly aims to achieve long-
term control of phosphorus release from lake sediments. This technique is most effective after other nutrient
loadings from the watershed are sufficiently reduced, as it acts only on existing phosphorus reserves, not new
ones added post-treatment. Hence, it was important that the watershed should be managed to minimize

future pollutant inputs. ENSR recommended combining the selected pond restoration and watershed
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management into a comprehensive plan to address nutrients in the two ponds and to protect downstream
resources in the Pleasant Bay ACEC (i.e., Ryder’s Cove).

Chatham endorsed the Final Report's recommendation and monies were voted to support the nutrient
inactivation plan at Town Meeting in spring 2008. To help further support watershed improvements, a Clean
Water Action Section 319a grant application dealing with upgrading of storm water drainage going to Lovers
Lake was prepared and submitted to the Massachusetts Department of Environmental Protection (MA DEP)
in May 2008 (CDH&E, 2008) but which ultimately the MADEP did not choose to fund.
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3 LL/SP Watershed Characteristics

The following section provides general characteristics and important features of the two Pond watersheds.

3.1 Sources of Information

Sources of existing information for Lovers Lake and Stillwater Pond and their watersheds were gathered from
the Town files and staff (data, GIS files. maps), regional agencies (Cape Cod Commission), state agencies
(EOEA, MA DEP, MA DFW), federal agencies (USGS, NOAA), scientific literature, watershed stakeholders,
and other sources (e.g., newspapers, internet). Information from relevant sections of the Final Report are also
included. (ENSR, 2008).

The CDH&E ably provided numerous updated GIS files of watershed maps for Lovers Lake and Stillwater
Pond. Land use and water resource zoning were available from the Town website (CHD&E) and other
sources (MEP, 2003). CHDH&E also provided relevant portions of the May 2008 Lovers Lake/Stillwater
Pond Section 319 grant application (CHDH&E, 2008) as well as excerpts from the Final Comprebensive
Wastewater Management Plan ("CWMP") - Final Environmental Inmpact Report - Town of Chathan, Massachusetts
(Stearns and Wheler, 2009). The former provided information on stormwater drainage into Lovers Lake and
the latter provided information regarding the status and timetable for extension of sanitary sewer lines into
the watershed. In addition to these sources, additional information has been obtained from stakeholders’

comments during meetings. A full list of documents and data sources are provided in the Reference Section.

The watershed maps used for Lovers Lake and Stillwater Pond correspond to areas delineated by USGS
using a regional model. The USGS three-dimensional, finite-difference groundwater model MODFLOW-
2000 was used to simulate groundwater flow in the aquifer. The USGS particle-tracking program
MODPATHA4, which uses output files from MODFLOW-2000 to track the simulated movement of water in
the aquifer, was used to delineate the area at the water table that contributes water to wells, streams, ponds,
and coastal water bodies (MEP, 2003; EOEA & MADEP, 2004). Finally, an approximate 300 ft buffer zone
was established by CCC (2003) for locating residences thought to be relevant to local groundwater quality.

3.2 Description of Watersheds

3.2.1 Lovers Lake Watershed

Lovers Lake is located midway between Old Comers Road and Old Queen Anne Road, just south of Rydet's
Cove in north central Chatham. The approximate 86 acre watershed extends to the southwest to just below
Mary’s Pond and to the south to just above Emery Pond (Figure 3-1). The pond is drained by a surface water
outlet to Stillwater Pond that goes through a culvert beneath Old Comers Road and which is the site of an
outlet structure that is used to maintain the herring run into the pond. Historically, another outlet was located
in the northeast corner of the pond. Surface water was routed via a former cranberry bog into Frost Fish
Creek and eventually Ryder's Cove, but this outlet has been effectively blocked although some groundwater
out-seepage may exit that way. Barclays Pond, a portion of Marys Pond, both isolated kettlehole ponds, are
also in Lovers Lake watershed; as is a small portion of the Chatham airport property. An active cranberry
bog is located in the southern end of the watershed, but has a more direct hydrologic connection with Emery
Pond.
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The topography of the Lovers Lake watershed is generally bisected by Old Queen Anne Road, with the
surface water flow to the south going towards Marys Pond, Barclays Pond and the cranberry bog associated
with Emery Pond (Figure 3-1; Appendix A, Exhibit IV - photos 4-11). The remainder of the watershed flows
overland towards Lovers Lake. Along the eastern side of Lovers Lake, the land slopes sharply up to Skyline
Drive. Overall, the general groundwater flow is to the northeast.

3.2.2 Stillwater Pond Watershed

Stillwater Pond is located midway north of Old Corners Road and east of Training Field Road, just south of
Ryder’s Cove (Figure 3-1). The approximate 128 acre watershed extends to the southwest to Schoolhouse
Pond and Mary’s Pond and is aligned roughly parallel to the Lovers Lake watershed with flow going to the
northeast (MEP, 2003). The pond is hydraulically connected to Lovers Lake through the herring run outlet
and groundwater influx. Stillwater Pond outlets via a 300 ft stream that enters Rydet's Cove just north of
Route 28 (Figure 3-1). Pinkwink Pond, a small isolated kettle depression, is located in the watershed
southwest of Stillwater Pond (see Appendix A, Exhibit IV - photos 1-3).

The topography of the Stillwater Pond watershed slopes generally in a northeasterly direction, but there are
numerous local hills and depressions. There is level ground between Old Queen Anne Road and Training
Field Road and also to the west of Lovers Lake where the Town wells are located. Close to Stillwater Pond,
the pond basin is depressed so that most of the surrounding land slopes up on three sides, with gentler slopes
to the north.

3.2.3 Land Use

Land use in the watersheds of both Lovers Lake and Stillwater Pond is of critical importance due to the
predominance of groundwater as the major hydrologic input to these ponds. The watershed land uses, as is
true for most freshwater ponds in Chatham, are primarily residential and forested areas (MEP, 2003). The
specific watershed land uses, as available from the Town GIS file, are shown in Figure 3-2. For the Lovers
Lake watershed, the major land uses are residential (39%), forested (34%), open land, water and wetlands
(including bog) (20%), and roadways (7%) (ENSR, 2008). For the Stillwater Pond watershed, the major land
uses are forested (55%), residential (34%), open land, water and wetlands (4%), and roadways (7%) (ENSR,
2008).

3.2.4 Parcel Ownership/Town Land

The number of current residences located in the two watershed were determined from Town files as were the
number of potential developable lots (ENSR, 2008). For the Lovers Lake watershed there are 62 current
residences (with both seasonal and year-round occupants) with 40 located within the 300 ft buffer area
around the lake. In addition, there are four additional developable lots for a potential future "buildout” total
of 66. Similarly, for Stillwater Pond, there are 58 current residences (23 within 300 ft) and a projected
"buildout" of 61. None of the potential developable lots is within 300 ft. Overall, these numbers suggest that
new development will not be a driver of water quality in the future.

The Town or its agencies own or control a considerable portion of the watershed with major parcels
including the Training Field Triangle (40 acres), Training Field wellfield (14 acres), south of Barclays Pond, a
small parcel (1 acre) on Lovers Lake adjoining the town cemetery, and lands at the northeast corner of Loves
Lake off Old Comers Road (Figure 3-3). In addition, the Chatham Conservation Foundation (CCF) owns
lands in both watershed including the Barclay Pond and Trail (47 acres), the lands adjoining the Training
Field wellfield including frontage on Lovers Lake, and the Herring Run (1 acre) north of and connecting
Stillwater Pond to Ryder's Cove.
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3.2.5 Special Features of the Watersheds

3.2.5.1 Wellhead Protection Zone

One important feature of the Stillwater Pond watershed is the presence of public drinking water supply wells.
Two active Town wells (designated #5 and #8) are located off Training Field Road, to the west of Lovers
Lake but still within the Stillwater Pond drainage. Due to the importance of protecting groundwater resources
for drinking water, Chatham has adopted a large Water Resources Protection within the Town (MA DEP,
2003).

3.2.5.2 Pleasant Bay Area of Critical Environmental Concern

Both ponds are part of the Pleasant Bay ACEC (H&W, 2003). The Pleasant Bay Area of Critical
Environmental Concern (ACEC) was designated in 1987 due to the area’s important and ecologically-
sensitive resources (EOEA, 2003a; 2003b). The ACEC generally follows a 100-ft buffer to the 10-foot
contour line and includes coastal wetlands, tidal flats and freshwater features that flow into Pleasant Bay.
Both Lovers Lake and Stillwater Pond are included within the ACEC boundaries (Figure 3-4).

Due to their location within the boundaries of the Pleasant Bay ACEC, both Lovers Lake and Stillwater Pond
are designated Outstanding Resource Waters (ORW). This designation, which is most commonly assigned to
public drinking water sources, is extended to these two ponds due to “Zheir outstanding socio-economic, recreational,
ecological and) or aesthetic values” so that “the quality of these waters shall be protected and maintained’ (314 CMR 4.03).
No functional change in their designated water uses results from their status as ORW but discharges to these
ponds are prohibited and/or strictly regulated.

3.2.5.3 Natural Heritage Priority Habitats

Both ponds have species of special concern identified along shoreline areas and within the watersheds. In
2002, the MA NHESP identified approximately 7,425 acres (or 80%) of the Pleasant Bay ACEC as core
habitat through their BioMap Project (EOEA, 2003). Seven sensitive species were identified in 2002 within
the Pleasant Bay ACEC (EOEA, 2000b). The 2008 MA NHESP priority habitat maps indicate the presence
of priority habitat both in the watershed and within the basins of the two ponds (MA NHESP, 2008). Central
portions of the two ponds are not included (Figure 3-5). The habitat mapping follows the contours of the
lake shoreline and is identified as potential habitat for strigose knotweed (Persecaria setacea or Pobygonum
setacenn). As indicated in the OoC of the approved NOI for the selected pond management, signage to
identify this plant so that it can be avoided and protected is to be developed (see Appendix B.)

3.2.5.4 Pond Fisheries and Herring Run

Both ponds support a typical Cape Cod warmwater fishery community and a seasonal herring run. The
anadromous herring (i.c., alewife or Aksa pseudoharengus) fishery in Stillwater Pond is considered a significant
resource, since it is one of two remaining active herring runs in Chatham (Frost Fish Creek is the other). The
Town assumed control of the alewife fishery in 1968 under Massachusetts Chapter 94. The herring run is
actively managed by water elevation manipulations through outlet structures and pipe conveyances
maintained by the Chatham Herring Warden. The herring run consists of four separate structures (MA DFW,
2004), here listed in order from downstream at Ryder’s Cove to Lovers Lake:

® cight foot wooden vertical slot structure at the tidal head of Ryder’s Cove passing into a 147 ft long 18-
inch corrugated plastic pipe with wooden baffles;

e Stillwater Pond outlet structure comprised of wooden flashboards and a concrete structure;
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® sixty foot length of 18-inch corrugated plastic pipe acting as a fishway with wooden baffles for going
under Lovers Lake culvert; and

® Lovers Lake outlet structure comprised of wood and aluminum.
Further information on the dimension and location of the herring run structures as well as pictures of the

structures are provided in ENSR, 2008 (Appendix B). Little information is available regarding the numbers of
herring in the two Ponds. Herring populations may be declining in these ponds, as elsewhere on the Cape.
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Figure 3-3. Lovers Lake and Stillwater Pond Watershed - Parcel Ownership
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4 Shoreline Survey

4.1 Riparian area survey

As part of the LL&SP - WMP, a shoreline survey of both Lovers Lake and Stillwater Pond was conducted on
December 18, 2009. The purpose of this survey was to visit key vantage points for viewing the shoreline,
identify public and private access points to the Ponds, and identify any potential problem areas with regard to
shoreline protection. Photographs are provided in Appendix A, organized into the following exhibits:

®  Exhibit I: Lovers Lake Shoreline Survey (12/18/09) - 25 photos

®  Exhibit II: Lovers Lake Storm Drainage (12/18/09) - 24 photos

®  Exhibit III: Stillwater Pond Shoreline Survey (12/18/09) - 20 photos

®  Exhibit IV: Other Kettlehole Ponds and Features in LL&SP Watersheds - 12 photos

4.1.1 Lovers Lake

Lovers Lake was viewed from several vantage points including at the end of Olde Towne Lane (Appendix A,
Exhibit I - photos 1-9), at the southeastern cove and near the boat ramp off Lakeshore Drive (Exhibit I -
photos 10-14), from near the end of Lakeshore Drive (Exhibit I - photos 15-17), and at the northeastern cove
near the private boat landing (Exhibit I - photos 18-21). Together these photographs indicate that the
shoreline is sparsely developed along the western shoreline and northeastern shoreline and that the southern,
castern and northwestern shorelines of Lovers Lake are developed with single family residences. Although

this survey was taken during the winter, five docks were noted by the H&W (2003) shoreline survey.

Specific observations at Olde Towne Lane indicated a small beach and non-motorized boat landing along
with signage prohibiting motorized watercraft (in accordance with Chatham by-law 265-5 "Freshwater
Ponds." The beach was relatively natrow in depth and there was maintained lawn within a few feet of the
water. (Exhibit I - photos 7 and 9). On either side of this area, the shoreline was natural riparian buffer
consisting of mostly of shrubs. View of the northern shoreline of the southeastern cove also indicated very
little disturbance of the shoreline. Compared to previous observations taken in February 2007, there was little

avian waste (i.e., feces) present.

A small beach/boat access was also visited at the southeastern cove (Exhibit I - photos 10 and 12) near where
storm drain LL-3 pipe discharges to the lake (see Section 5.2). The small beach and lawn area were in good
shape, although the lawn was maintained down to the shoreline. The boat ramp off Lakeshore Drive shows
some signs of runoff erosion and a sediment delta is forming (Exhibit II - photos 14-15; see also Section 5.0).

The private beach and boat landing at the northern eastern cove access off of Lovers Lake Circle was
inspected (Exhibit I - photos 18-19). The beach was in generally good condition with a small amount of

erosion observed.

4.1.2 Stillwater Pond

An inspection of the shoreline of Stillwater Pond was made by view at access point at the private boat landing
at the end of Stillwater Drive (Exhibit III - photos 1-6), by observations near Old Comer Road (Exhibit I11 -
photos 7-13), and near the herring run structure on the northern shoreline off Pursel Drive (Exhibit III -
photos 14-18). Overall, the shoreline of Stillwater Pond is very lightly developed with residences scattered on

its northern and southeastern shorelines. As noted eatlier, it was determined that 23 residences are located
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within 300 ft of the shoreline, but that only 6 residences are located on the actual shoreline (EcoLogic and
S&W, 2003). The riparian shoreline vegetation is well developed in most locations. Inspection of the herring
run at the northern end indicated that intermediate structures in the stream are being undercut from the
banks and may not be effective at channeling flow at lower water levels (Exhibit III - photos 19-20).

4.2 Public and private access points

There are no active recreation areas, parks, or public beaches at the Ponds. However, there is public access to
both Ponds although both are classified as "low usage landings" in the Town's Long-Range Comprebensive Plan
(Chatham Department of Planning, 2003). There are also a number of private access points on the Ponds.

4.2.1 Lovers Lake

There is two public access points to Lovers Lake. There is pedestrian access only in the area behind the
cemetery on Old Queen Anne Road, but due to the steepness of the bank and undeveloped shoreline this is
not an effective entry point. Recently, access from Old Comers Road (Town-owned Land Parcel 44B; also
known as Lovers Lake Trail on Old Comers Woodland Property) has been partially developed with a
rudimentary trail system and administrative signage as of December 2009 (Exhibit I - photos 22-25), with a
bench to be installed at the overlook (see Appendix C). This area is also identified as a possible beach area
(Chatham Planning Department, 2003). The trail system is sufficient to allow entry of a canoe or kayak to the

Pond. The access lacks nearby parking, however.

A privately-owned boat ramp is located off Lake Shore Drive on the northern shoreline of the lower lobe of
the lake (Exhibit II - photos 22-25). [Note: this is the NOI-approved access point for the nutrient
inactivation application vessel for this pond]. The other private access point for non-motorized craft is the
private neighborhood association landing off Lovers Lake Circle. As noted in the section above, several small
ptivate beach/landing atreas ate located in the pond, along with several docks and floating rafts (H&W, 2003).

4.2.2 Stillwater Pond

The official public access to Stillwater Pond is Town-owned land in the southeastern corner (Exhibit III -
Photo 9). This access (Town-owned Land Parcel 44A) is gained via a private driveway off Old Comers Road.
While there is some nice views and a picnic table on the grounds, there is no established access point to the
pond suitable for launching a canoe or kayak. There is no established parking areas here, but the land is a bit
more level than that found across the street. The CCF has a parcel off Orleans Road with unimproved trails
located along the northeastern shoreline and has purchased lands that flank the herring run.

The major private access at Stillwater Pond is located at the end of Stillwater Drive (Exhibit III - photos 1-0).
[Note: this is the NOI-approved access point for the nutrient inactivation application vessel for this pond].
Aside from a few docks and landings on the northern shoreline near the herring run entrance, there is little

shoreline openings.
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5 Storm Drainage and Sanitary Waste infrastructure

The roads and stormwater infrastructure of the Lovers Lake and Stillwater Pond watersheds were reviewed
from maps and in-field inspection, as well as information from the Section 319 grant application (CDH&E,
2008). The direct stormwater outfalls on Lovers Lake were inspected and photo-documented (Exhibit II -
photos 1-24). No direct stormwater outfalls drain to Stillwater Pond.

5.1 Roads and Stormwater Infrastructure in the Lovers Lake Watershed

The major roads in the Lovers Lake watershed are Old Queen Anne Road and George Ryder Road.
Secondary residential streets include: Agnes Drive, Thompsons Trail, Olde Towne Lane, Skyline Drive
(including portion of North Skyline Drive), Lake Shore Lane, and Lake Shore Drive. There is a limited
number of catchbasins in the watershed, with most runoff south of Old Queen Anne Road simply be routed
to the roadside and infiltrating into the soil (Figure 3-6). The potential contribution of stormwater runoff to
the pond's phosphorus budget was estimated at 27% (ENSR, 2008), indicating that this was a significant
treatable contributor to the eutrophication problem in Lovers Lake.

There are five locations where stormwater goes directly into Lovers Lake. These include two stormwater
systems (i.e., connected catchbasins and outfall), two informal drainage, and the private boat ramp off Lake
Shore Drive. Using and expanding the designations given to identify stormwater drainage locations in the
Section 319 grant application (CDH&E, 2008; see also Appendix D), the stormwater drainages noted include:

LL-1is the largest stormwater system in the watershed, with 10 linked catchbasins located on Lake Shore
Drive, Skyline Drive and North Skyline Drive flowing towards a pipe located on the west side of Lake Shore
Drive, which flows approximately 125 ft to the shoreline (Exhibit II - photos 1; 3-9). The channel of LL-1 is
deeply incised as the flow has cut down into the underlying sand layers (Exhibit II - photos 3-5). Near the
lake, the channel spreads and a large vegetated sediment accumulation has developed near the lake (Exhibit I1
- photos 6-7). Due to the steepness of the upper watershed (e.g., North Skyline Drive), it is expected that high
velocity flows carry a significant particle load to the lake, along with any attached pollutants, such as nutrients,
oil and grease, and pesticides.

LL-2 refers to the private boat ramp located off Lake Shore Drive (Exhibit II - photos 10-15) which
conducts water off the street down the ramp, as evidenced by the shot taken during a September 2009
rainstorm (Exhibit II - photo 12), as well as the leafy debris indicating flow direction (Exhibit II - photo 11).

There is a small sediment delta on the west side of the boat ramp showing transport of materials into the
pond (Exhibit IT - photos 14-15).

LL-3 consists of four catchbasins located on Skyline Drive and Lake Shore Lane and with a piped outlet to
the southeastern cove of Lovers Lake (Exhibit II - photos 16-18). It was reported that the Town recently
installed three leaching basins to reduce the amount of stormwater entering the pond (CDH&E, 2008).
Inspection of the outlet indicates that there was a small amount of dry-weather flow (possibly infiltration), but

that there was little accumulation of material at the pipe's immediate outfall.

LL-4 refers to the informal drainage that runs down the small paved parking area at the terminus of Olde
Towne Lane (Exhibit II - photos 19-21). Here, stormwater simply flows from the pavement across the
grassed area or is infiltrated into the soil before ending the pond.
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LL-5 refers to an undeveloped drainage swale noted during the September 2009 rainstorm located at the
terminal turning circle on Lake Shore Drive Exhibit II - photos 23-24). Runoff flowed off to the north in a
small drainage swale. Flow in this channel appears to eventually spreads out and infiltrate prior to entry to
the Pond.

A catchbasin was noted at the terminal turning circle on Lovers Lake Circle near the northeastern portion of
Lovers Lake but no surface elevation outlet was apparent suggesting that is a leaching catchbasin.

5.2 Roads and Stormwater Infrastructure in the Stillwater Pond Watershed
The major roads in the Stillwater Pond watershed are Old Queen Anne Road, Training Field Road, and Old
Comers Road. Secondary residential streets include: Medicine Bow Street, Stillwater Road and Linda Lane.

There are a series of leaching catchbasins on Old Comers Road, but these do not seem to result in overland
flow reaching the pond in an organized fashion (Figure 3-6). There is a small amount of erosion occurring at
the unimproved road and parking lot leading to the private landing at Stillwater Road. This has resulted in
some gullying and downslope erosion. The potential contribution of stormwater runoff to the pond's
phosphorus budget was estimated at 1% (ENSR, 2008), indicating that stormwater is not a major source of
nutrients.

5.3 Current and future wastewater treatment and disposal

5.3.1 On-site wastewater disposal

The current means of wastewater disposal in the Lovers Lake and Stillwater Pond watersheds is by individual
on-site wastewater systems (i.e., septic systems). As noted eatrlier, in the combined Lovers Lake and Stillwater
Pond watersheds there are a total of 120 current residences with 63 located within a 300 ft buffer area. A
portion of these residences have seasonal occupants, which reduces the nutrient loading to the ponds. The
CCC has been imposing a setback of 300 ft for new major projects, and has encouraged Cape Cod towns to
impose similar setbacks where feasible. Setting a target of 300 ft would appear sufficiently protective of the
ponds, but it cannot be definitively stated that a lesser setback is inadequate. Applying the greatest possible
setback, to a limit of 300 ft, is desirable within the constraints of property boundaries and site features. The
estimated contribution of the septic systems to the pond's phosphorus budget was estimated at 11% for
Lovers Lake and 5% for Stillwater Pond (ENSR, 2008) indicating potential benefit to the pond by best
management practices in the short-term (see Section 6.2.3) and sewer expansion in the future.

5.3.2 Chatham CWMP and future sewer expansion

The Lovers Lake and Stillwater Pond watersheds are scheduled to be provided with sanitary sewer in the
tuture. The Town recently completed a Comprehensive Wastewater Management Plan (CWMP) to provide a
strategy and 20+ year plan for wastewater treatment and reduction of nitrogen loading to local nutrient-
sensitive coastal embayments (Stearns and Wheler, 2009). The CWMP calls for a multi-phased expansion of
the wastewater collection system (i.e., sewer lines and pumping stations) and treatment facilities. Phase 1,
scheduled for completion by 2030, is designed to address the Town's immediate wastewater and nitrogen
reduction needs. Phase 2 will extend sewers to the remaining portions of the Town and will be completed by
approximately 2040 (Stearns and Wheler, 2009). Some, mostly non-residential lands in Chatham will not
require sewering under the current CWMP.

The proposed schedule for installing the wastewater collection system in the CMWP is organized and
ptioritized along the concept of "sewersheds." A "sewershed" is a representation of the area of land or group
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of properties that would contribute flow to a local wastewater collection pumping station (Stearns and
Wheler, 2009). These sewersheds are numbered and either a Phase 1 or Phase 2 priority designation assigned
(see Appendix E - Figure ES-3 "Phase 1 and Phase 2 Sewer Layout"; Stearns and Wheler, 2009).

In the Lovers Lake watershed, the major sewersheds (numbered #38 and #39) are Phase I priority, with a
very small portion in Phase 2 (#12). Non-residential parcels in municipal open space or CCF ownerships will
not require sewering. For the Stillwater Pond watershed, the Phase 1 work will be located mostly near
Pinkwink Pond (#72), with other portions of the watershed either in Phase 2 (#12, #106) or conservation
lands not scheduled to be sewered

Neither the Lover Lake or Stillwater Pond watershed is included in the Initial Implementation Area (2010-
2012), which is centered along the Main Street (Route 28) highway corridor (Stearns and Wheler, 2009).
Therefore, the precise timing of the Phase 1 work is harder to predict but, given the distance from the Route
28 main collection line and the amount of nitrogen reduction to be achieved, may be more likely in the latter
parts of Phase 1 (i.e., 2020-2030).

It is worth noting that the CWMP, while focusing on wastewater treatment and collection, also includes
provisions to address nitrogen reduction through (a) Continued Stormwater Management and (b) Education
on Proper Fertilization Application and Management (Stearns and Wheler, 2009).
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6 LL&SP -WMP Best Management Practices and Options

6.1 Introduction

As described in the Final Report, even where major in-pond nutrient control techniques are to be applied,
watershed management is a complementary and cost-effective strategy to both enhance the beneficial effects
of the in-pond treatment and to prolong its effectiveness by reducing future nutrient inputs (ENSR, 2008).
Potential pollutants from human activities in developed areas include solids from exposed soils, nutrients
from fertilizers and sanitary waste disposal, bacteria from waste disposal and pets, pesticide and herbicides
from lawn care and landscaping, hydrocarbons from automotive and other machine use, and metals from a
variety of sources. In the Final Report (ENSR, 2008), the following potential best management practices
(BMPs) were considered: (1) Land Use Conversion; (2) Zoning and Land Use Planning; (3) Bank and Slope
Modification; and (4) Behavioral Modifications (included riparian buffer strips, wastewater management and
waterfowl control). These BMPs were revisited for applicability under the LL&SP WMP.

A review of watershed land use and ownership maps (Figures 3-2 and 3-3) indicates that the potential for new
development in the combined watersheds is slight; with a total of 7 developable lots and that significant
portions of the watershed already in forested or protected status. (see Sections 3.2.3- 3.2.5). Therefore,
additional land purchases or more restrictive zoning by-laws are not required. Inspection of the watershed did
not indicate current areas of significant bank and slope erosion within the watershed. Some steep bare slopes
adjacent to the cranberry bog west of Emory Pond could erode (Exhibit IV - photo 11), but it would be
towards the local depression and not into the Lovers Lake basin. In summary, it appears that the first three
concerns have been adequately addressed or are unlikely to be a problem in the watersheds. Behavioral
modifications and effective pond stewardship could still be effective, however, as part of long term-
reductions. Further information and details on these BMPs are provided in Section 6.2.

As described above, stormwater runoff remains a large contributor to the phosphorus budget of Lovers Lake
and, indirectly, to Stillwater Pond since the inlet from Lovers Lake is a major source of nutrient to the latter.
Stormwater represents the largest and most treatable anthropogenic source of phosphorus directly entering
the pond. Based on the Final Report (ENSR, 2008), information provided in the Section 319 grant application
(CDH&E, 2008), and the recent Shoreline Survey, stormwater drainage from systems LL-1, L1-2 and LL-4,
should be addressed as quickly as possible, but will require a source of funding. Further information and
details are provided in Section 6.3.

The promotion of good pond stewardship techniques and more effective stormwater treatment will help
reduce nutrient loading to the ponds. In addition to these, it is also appropriate to enhance community
awareness and appreciation of the Lovers Lake and Stillwater Pond, both in the watershed and the Town.
Two possible means of get more public interest would be through creating more awareness of the existing
herring run and promotion of the pond's passive recreational features through awareness of public access.

Further information and details are provided in Section 6.4.

6.2 Pond Stewardship BMPs

One of the purposes of the Shoreline Survey was to inspect the shoreline to determine if there were areas that
required immediate attention or remediation The Survey indicated that both ponds have thick protective
riparian buffer zones along most of their shorelines and that the amount of maintained shoreline constitutes
much less than 5% of the total shoreline length. Inspection of shoreline at numerous beaches, landings and
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ramps (e.g., photos Exhibit I-7, -9, -10, -12, -18, -23; Exhibit II-16; Exhibit III-15) indicated that there was a
small amount of erosion at the private association-owned areas, but none was sufficient for immediate
remediation at this time. Overall, the small amount of beach erosion is probably attributable to the Ponds'
kettlehole origin and current use protection. There is a small elevation difference between high and low pool
elevation due to the groundwater inputs and the prohibition of motorized craft prevents impact by boating
wakes. No further expansion of beach area should be allowed, however; including new residents who may

attempt to clear riparian vegetation without contacting the Conservation Commission.

6.2.1 Riparian Vegetated Buffers

In some cases, maintained lawns directly abut the shoreline or are very close to the high water mark;
suggesting that lawn fertilizer or clippings could easily go into the pond. Town bylaws currently requires a 50-
ft “No Disturb Zone” as part of its local wetland bylaws and recognizes and regulates up to 100 ft of
“Adjacent Upland Resource” area (Chatham Wetland Regulations Part IV. Regulations for Adjacent Upland
Resource Area. Section 4.01-4.03). However, application is either restricted to newly developed properties
and/or activities coming before the Conservation Commission due to a need for a permit or Notice of Intent
(NOI) for activities in the buffer zone. Establishing buffer strips for existing residential land is more difficult,
and would best be accomplished through a combination of education and incentive (funding) programs.

Reducing the amount of direct lawn frontage and/or installation of a riparian buffer is good environmental
stewardship for all shore residences, however. Buffer strips (or vegetated filter strips or grassed buffers) are
areas of grass or other dense vegetation that separate a waterway from an intensive land use. These vegetated
strips allow overland flow to pass through vegetation that filters out some percentage of the particulates and
decreases the velocity of the storm water. Particulate settling and infiltration of water often occurs as the
storm water passes through the vegetation. Based on work done elsewhere, buffer strips need to be at least
25 ft wide before any appreciable benefit is derived and superior removal increases with width. The lower
range widths may provide pollutant removal benefits in sandy Cape Cod soils, however. A good riparian

buffer zone should provide a minimum of 25% reduction in phosphorus transport.

Creative planting and use of buffer strips can be a low cost, low impact means to minimize inputs to the
aquatic environment. A good example of a combination of a lawn with a thin, but protective riparian buffer
located on the northern shoreline of Stillwater Pond, is shown in Appendix A, Exhibit III - photos 15-16.
Here, a 10-12 ft riparian vegetative buffer is present at the shoreline and direct access to the pond is limited to
a single dock. This arrangement provides some level of mitigation to having at lawn within the 50-ft buffer,
which could be further enhanced by controlling or eliminating fertilizer inputs to these lawn areas.

6.2.2 Use of Low or No Phosphorus Fertilizers

The nutrients in fertilizers can be very detrimental when they are carried to the ponds by stormwater runoff.
In addition, most people fertilize and spray more than is necessary or contract landscaping or lawn care
services that tend to apply fertilizers at high rates to maintain a green-appearing (i.e., nitrogen-rich) lawn.
Many existing soils already hold enough phosphorus to support a healthy lawn. For a small price (i.e., $9),
local homeowners can request a Standard Soil Test from the University of Massachusetts-Amherst
Cooperative Extension (http://www.umass.edu/plsoils/soiltest/soilbrochure2009.pdf ) to see if their lawns
need additional nutrients. If additional phosphorus isn't needed, homeowners can buy a no/low phosphorus
fertilizer through a local garden, farm, or hardware store or work through a lawn setrvice that provides no/low
phosphorus fertilizer . Fertilizer bags carry numbers giving the proportion of nitrogen, phosphorus and
potassium in the mix. For example, a 22-3-14 mixture has 22 percent nitrogen, 3 percent phosphorus, and 14
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percent potassium. For a no/low phosphorus fertilizer, the middle number on the bag should be less than 2
or 3 or preferably of zero.

If fertilizer is to be applied, it is important to use a slow-release fertilizer. This type releases small amounts of
nutrients over time to ensure that all are absorbed properly and utilized by the plants. Liquid fertilizer quickly
infiltrates the surface and groundwater supplies as runoff when lawns and gardens are irrigated, or during a
rainstorm. Slow release fertilizers can generally be applied only once during a growing season. No

reapplication is necessary, especially when native vegetation is incorporate into the landscape plan.
pp Y, €sp y g p pep

When fertilizers and pesticides are applied to a lawn, it is important to keep them away from the driveway and
street so they don’t run into the storm drain. When applying fertilizer, a fifty-foot buffer area should always
be left around the ponds and connecting waterways to ensure fertilizer does not come into direct contact with

the water or is easily washed off during rainstorms.

Detergents add nutrients, especially phosphates, which aid the growth of phytoplankton algae within the
pond. Use of low or no-phosphorus laundry or dishwasher detergents can also reduce the phosphorus load to
the septic system and groundwater.In addition, wash cars and boats in the yard, if possible. If vehicles are
washed on a paved surface the detergents can run into the street and end up in the pond

6.2.3 On-site waste water management

A propetly functioning on-site waste disposal (septic) system can be an effective means of reducing pollutant
loading to an aquatic ecosystem, but does not trap all pollutants and requires inspection and maintenance as
do larger public systems. While many pollutants will be removed during passage through 100 ft of suitable
soil, the concentration of phosphorus in septic system leachate is much higher than can be tolerated by lakes
and ponds, so the greatest possible setback is desired. Title V requirements relate mainly to human health,
and may not be restrictive enough for maintaining pond health over the longer term, especially in sandy soils.
As noted eatlier, the 300 ft setback recommended by CCC should be adequate for protection.

As many residences are seasonal, another threat is from conversion to year round residency, a problem at
many other Massachusetts lakes with dense communities around them. This is more difficult to regulate, but
highlights the importance of adequate control of wastewater systems.

Maintenance and inspection of on-site waste disposal systems is a recommended management technique for
the Lovers Lake and Stillwater Pond watershed. Education is the first step in alerting residents to this need. .
Some effort should be made to educate septic system users of the limitations of those systems, and how users
can minimize strain on system capabilities. While the long-term solution to this issue will be linking of the
watershed areas to sanitary sewers, the uncertain time lag before this is accomplished (10-15 years) makes this
an appropriate watershed concern for the present.

6.2.4 Reducing wildlife and animal waste

As discussed in the Final Report (ENSR, 2008), one current “unmanaged” phosphorus source is waterfowl
waste. Waterfowl, including ducks, geese, and seabirds, are a valuable natural resource and a source of
recreation to the general public, bird watchers, and hunters. However, they are also a source of nutrients,
bacteria, and avian diseases. Associated problems include over-grazed lawns, accumulations of droppings and
feathers on play areas and walkways, nutrient loading in ponds, public health concerns at beaches and
drinking water supplies, aggressive behavior by nesting birds, and safety hazards near roads.

LL/SP Watetshed Management Plan - Draft Page 25



Observations during the Shoreline Survey indicated a number of over-wintering waterfowl including small
tflocks of mallard and bufflehead duck, cormorant, and swan. At this stage, waterfowl impacts on either pond
are not excessive, but given that a small amount of phosphorus sponsors a significant amount of algal growth,
it is recommended that waterfowl should be tolerated but not encouraged to reside at the two ponds. This
would include discouraging feeding by residents, managing adjacent riparian shoreline areas to reduce access

or attractive features (e.g., lawns abutting the water’s edge), and, as needed, more direct control methods.

Watershed residents should be reminded that the feeding of wild waterfowl was prohibited by the Chatham
Board of Health (BOH) in 2007 under its Animal Regulation. Section 11. Ban on the Feeding of Waterfowl. A
compendium of useful geese management techniques is provided by Managing Geese in Urban
Environments (Berryman, 1999). Shoreline areas near Olde Towne Lane which had been heavily impacted by
Canada goose in winter 2007 were re-inspected during the Survey and had little evidence of goose wastes and

much improved local shoreline conditions.

Pet droppings also add to the pollution that harms lakes. Cleaning up after pets is the considerate and
responsible thing to do. This message has been acknowledged by the local stakeholders groups as reflected
by the sign and "Mutt Mitt" dispenser sponsored by the Great Hills Association on Lake Shore Drive neat
LL-1 (Exhibit IT - photo 2). Additional signage and/or educational information may be useful in other

locations in the watershed.

6.3 Stormwater Drainage improvements

Developed areas are normally the primary target of watershed management. Development of a watershed
creates impervious surface (roads, roofs, driveways, sidewalks, patios, etc) that changes the hydrology of the
area and tends to increase loading of pollutants to waterways. Pollutants falling from the sky as atmospheric
deposition on impervious surfaces are also incorporated into soils as in forests or meadows, but rather are

transported via stormwater into the local aquatic environment.

Previous work has shown that stormwater runoff is a significant nutrient source for Lovers Lake (27%) and
to a lesser degree for Stillwater Pond (11%). (ENSR, 2008) Accordingly, improvement of stormwater quality
and reduction of its quantity are the highest priority watershed objectives for nutrient reduction. Along these
lines, the Town sought unsuccessfully for Section 319 watershed restoration funding for improvement /
mitigation of four stormwater drainage discharges entering Lovers Lake (CDH&E, 2008). These proposed
improvements were reviewed to determine which were still appropriate to pursue, when funding becomes

available.

6.3.1 Recommended stormwater drainage improvements

A number of storm drains discharge directly to Lovers Lake, as noted in Section 5.3. The size and area of the
stormwater discharge at LL-1, coupled by the steepness of the upper watershed and higher degree of
impervious surface identifies it as the priority drainage to address. The depth of the channel incision and the
accumulation of sediment materials at the discharge delta at the pond are symptomatic of high velocity
stormwater flows carrying large amounts of sediment and particulate material. It has been shown that
particulates typically transport a disproportionately large percentage of adsorbed hydrophobic pollutants in
stormwater (e.g., nutrient, oils and grease, pesticides). It would be advantageous to detain and infiltrate some
of the stormwater flows and/or reduce the amount of suspended particulate matter by settling or selective

removal of the LL-1 stormwater load.
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The Section 319 grant application recommended that the Town engage engineering services to design
appropriate infiltration BMPs for LL-1, with an objective of increasing infiltration of as much of the
stormwater upgradient of the discharge outlet (CDH&E, 2008). This approach is similar to the one used for
LL-3, with the outlet pipe remaining as an emergency overflow for those larger storms that exceed the
infiltration capacity and prevent road flooding.

The private boat ramp at the south side of Lake Shore Drive is also recommended for remediation. This
ramp does not have a large drainage area, but it provides a direct delivery for stormwater and particulates to
the Pond. There is evidence of erosion and sediment accumulations at the base of the ramp (Exhibit II -
photos 11-12; 14-15). The placement of a paved berm across the top of the ramp was recommended by the
Town and is still considered appropriate. Alternatively, "waterbars" could be placed across the ramp that
would divert the flows to one side for infiltration prior to entry in the pond.

This boat ramp is privately-owned but will be accessed by the nutrient inactivation vessel and ancillary
equipment during fall 2010. The pavement is beginning to deteriorate somewhat; therefore, it may be
advisable to wait until after the nutrient inactivation is concluded and post-application clean-up has been
effected. At that point a resurfacing of the pavement (possible use of pervious paving materials) and
installation of the berm could be accomplished at the same time.

Inspection of the LL-3 outlet pipe discharge area indicated that the amount of scour and sedimentation delta
below the outfall was very minimal. This supports the idea that the additional infiltration capacity recently

installed is working well and that no further work is currently warranted.

LL-4 represents the minor flow off Olde Towne Lane which is routed overland to Lovers Lake via overflow
across the end of the paved area. This flow is concentrated at the end of the paved area and there is a small
amount of scour associated with this flow. This would be an appropriate location for placing a flow separator
to spread the flow in a wider area across the vegetated buffer to encourage infiltration. The paved area, which
appears only seasonably active might be appropriate for replacement with porous pavement to increase
infiltration.

6.3.2 Other Structural Means of Reducing Stormwater Runoff

In addition to the retrofits to the stormwater drainage systems described above, there are additional means of
reducing stormwater flow or peak volume by reducing the total amount of impervious area or watershed
draining to the system or, if not feasible to reduce, to delay the delivery of the water to the nearest catchbasin.
The following techniques may be available to the Town during street repairs or during installation of sanitary
sewers when excavation, resurfacing and crowning of roads, street curb cuts, and other road maintenance
might facilitate these activities.

6.3.2.1 Disconnecting Impervious Area

One of the most effective ways to reduce stormwater flow is to “disconnect” impervious areas. Impervious
areas that drain directly to closed drainage systems produce runoff in all but the smallest of rain events. If
runoff from paved surfaces is allowed to flow over pervious/vegetated surfaces before entering a drainage
collection system, some or all of the runoff from small storm events will be intercepted and percolated into
the ground. Disconnecting impervious areas from storm sewer systems can have significant benefits for small

storm events, which make up the majority of all storm events. Methods of disconnecting impervious areas
include (MD DNR, 1999):

LL/SP Watetshed Management Plan - Draft Page 27



¢ Removing curbs on roads and parking lots

*

Locating catchbasins in pervious areas adjacent to parking lots, not in the paved portion Disconnecting
roof drains and directing flows to vegetated areas.

Directing flows from paved areas such as driveways to stabilized vegetated areas.

Breaking up flow directions from large paved surfaces.

Encouraging sheet flow through vegetated areas.

* & o o

Carefully locating impervious areas so that they drain to natural systems, vegetated buffers, natural
resource areas, or infiltratable zones/soils.

6.3.2.2 Porous Pavement

Porous pavement is a special type of pavement that allows rain and snowmelt to pass through it, thereby
reducing the runoff from a site and surrounding areas. The two primary types of porous pavement include
porous asphalt and pervious concrete. Porous asphalt pavement consists of an open-graded coarse aggregate,
bonded together by asphalt cement, with sufficient interconnected voids to make it highly permeable to
water. Pervious concrete consists of specially formulated mixtures of Portland cement, uniform, open-graded
coarse aggregate, and water. Pervious concrete has enough void space to allow rapid percolation of liquids
through the pavement. The porous pavement surface is typically placed over a highly permeable layer of
open-graded gravel and crushed stone. The void spaces in the aggregate layers act as a storage reservoir for
runoff. Two common modifications made in designing porous pavement systems are (1) varying the amount
of storage in the stone reservoir beneath the pavement and (2) adding perforated pipes near the top of the
reservoir to discharge excess storm water after the reservoir has been filled. Porous pavement may substitute
for conventional pavement on parking areas, areas with light traffic, and the shoulders of airport taxiways and
runways, provided that the grades, subsoils, drainage characteristics, and groundwater conditions are suitable.
Slopes should be flat or very gentle (EPA 1999). One potential location for porous pavement might be at the
paved area at the end of Olde Towne Lane.

6.3.3 Home Owner Stormwater Runoff Reduction Techniques

In addition to actions of the Town DPW, other means of reducing stormwater runoff are available to
individual home-owners based on their decisions about their own lots and landscaping. These include
minimization of any disturbed areas, preservation of infiltratable soils, and preservation of natural
depressions. Other means of reducing runoff include the installation or roof runoff rain barrels and

installation of rain gardens.

6.3.3.1 Minimizing Disturbance Area

Conserving natural drainages, trees and other vegetation, and soils is the first step in low impact development.
Trees and natural forest cover are terrific “sponges” for storing and slowly releasing storm water.
Comprehensive land use planning, watershed or basin planning, habitat conservation plans, and stream and
wetland buffers are good tools to identify and set aside natural areas within a community and on an individual
site. Once conservation areas are established for each site, the designer can then work within the developable
area envelope and evaluate the effects of design options on these areas. A significant portion of trees and

other vegetation should be left in a natural state and not developed.

0.3.3.2 Preservation of Infiltratable Soils

This practice includes site planning techniques such as minimizing disturbance of soils, particularly vegetated
areas, with high infiltration rates (sandy and loamy soils), and placement of infrastructure and impervious
areas such as houses, roads, and buildings on more impermeable soils (silty and clayey soils) (MD DNR
1999).
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0.3.3.3 Preserve Natural Depression Areas
This practice involves preserving existing topographic depressions during the planning process, which serve
to naturally reduce runoff volume via percolation and evaporation.

6.3.3.4 Rain Barrels/Cisterns

Rain batrels are low-cost, effective, and easily maintainable retention devices applicable to both residential
and commercial/industrial low-impact development (LID) sites. Rain batrels operate by retaining a
predetermined volume of rooftop runoff. An overflow pipe also provides some detention beyond the
retention capacity of the rain barrel. Rain barrels are typically used to store runoff for later reuse in lawn and
garden watering. Storm water runoff cisterns are roof runoff management devices that provide retention
storage volume in underground storage tanks for re-use for irrigation or other uses. On-lot storage with later

reuse of storm water also provides an opportunity for water conservation and the possibility of reducing
water utility costs (MD DNR, 1999).

6.3.3.5 Rain Gardens

A simple, yet effective method to control storm water is through the use a rain garden; also known as
bioretention areas, Rain gardens are small vegetated depressions that collect, store, and infiltrate storm water
runoff. They contain various soil types from clays to sands and size varies depending on area drained and
available space. The design of a rain garden involves the hydrologic cycle, non-point pollutant treatment,
resource conservation, habitat creation, nutrient cycles, soil chemistry, horticulture, landscape architecture,
and ecology. Beyond its use for stormwater control, the rain garden provides aesthetically pleasing
landscaping and a natural habitat for birds and butterflies. Finally, rain gardens promote sustainable design
practices while encouraging environmental stewardship and community pride (see
www.lowimpactdevelopment.org).

6.4 Enhancing Community Awareness of Lovers Lake and Stillwater Pond
The proposed watershed BMPs and stormwater reduction, together with the scheduled alum treatment, will
lead to an improvement in the water quality due to nutrient reduction. Improvement can also be made in the
community awareness of Lovers Lake and Stillwater Pond. These are two suggested approaches for
enhancing the "public image" of the two ponds.

6.4.1 Monitoring the spring herring run

Lovers Lake and Stillwater Pond have one of the two remaining herring runs in Chatham, with other reported
to be Frost Fish Creek. The local Herring Warden has been very scrupulous in the repair and maintenance of
the herring run structures and installation and removal of flashboards to facilitate herring movements into
and out of the Ponds. However, there is little quantitative information regarding the condition of the herring
fishery and how many fish are actually making it to the ponds. One way in which the community can be made
more aware of this natural phenomenon is to organize and conduct a herring count in the spring.

Basically, this is done on a volunteer basis, with observers signing up for doing counts for a set period of time
(e.g., 1/2 hr - 2hr). Volunteers may be drawn from local watershed stakeholders, high school students, senior
groups, Boy Scouts, civic groups, etc. From these observations, the number of fish entering the pond is
totaled and relative estimates of abundance extrapolated. Naturally, the more observations made, the more
accurate the count, but even a few counts might provide useful information. This sort of monitoring is also
very amenable to posting on a website, which helps promote community awareness of the herring run and
the value of good water quality in the Ponds. An example of a volunteer count is provided by the website
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maintained for the Marston Mills river herring run project in Barnstable; accessed at:
http:/ /marstonsmillsherringcount.blogspot.com/.

This project may be interest to the Conservation Commission, but will need to find an interested advocate to
organize the effort, conduct some training of volunteers, and maintain the count data. A trial run of several
observations over 2-3 weckends at Stillwater Pond during peak herring migration period (April-May) may be
useful to gauge the feasibility of such an effort. One issue that might need to be resolved would be that of
easy access to a good observation point on the run (coordination with CCF, for example) and parking for
volunteers. Creating a website to document the count would provide interest to the Town and could be a

good way to garner more volunteers.

6.4.2 Enhancing public access

Public access to Lovers Lake and Stillwater Pond, which is a provision of the "Great Pond" designation, has
been relatively limited and pootly maintained until lately. Recently, access to the northern end of Lovers Lake
from Old Comers Road (Town-owned Land Parcel 44B) has been developed with a primitive trail system and
signage (Exhibit I - photos 22-25). This trail leads to an unimproved launch area amenable for entry by a
canoe, kayak, or simple inflatable boat, but which is not a usable beach area. This launch area could also
served as an entry point for icefishing access. In addition, the parcel provides some good views of Lovers
Lake for aesthetic appreciation. The public access to Stillwater Pond is across Old Comers Road, but as noted

earlier, lacks a true entry port into the open waters at this time.

It is suggested that the public access to Lovers Lake be more publicly visible and incorporated in open space
and Town trail maps. To better serve the Town residents who wish to access Lovers Lake, a minimal parking
area (e.g., 2 spaces) should be developed somewhere near the trailhead entrance off Old Comers Road.
Inspection of the local Town-owned land, suggested that two parking spaces could be more easily
accommodated on the north side of Old Comers Road within Town lands abutting Stillwater Pond access.
This level of parking should permit the dedicated outdoor enthusiast or occasional fisherman a better, safer
(i.e., no on-street parking) access to Lovers Lake, but is unlikely to encourage a large number of visitors that
would disturb the aesthetic appeal of the largely undeveloped shoreline. Parking in the area may also be useful
in a more developed access to Stillwater Pond is developed in the future. Given the magnitude of the Town's
investment in the water quality improvement via the nutrient inactivation application, this provides a means
of sharing the improved waters with the greater Chatham community.

6.5 Education and Communications

Advocating pond stewardship and behavioral modifications involve changing the actions of watershed
residents and pond users to improve water quality. Behavioral modifications can be brought about in two
principal ways, through education and/or the implementation of local bylaws and bans. Education is a
critical first step and should precede any attempt at regulation.

Education can be accomplished by mailing informative brochures addressing watershed management topics
to all residents in the watershed, through the use of video programs on local access television, by placing
informative signs in high access areas, or by holding public meetings for watershed residents. Public
education relies heavily upon cooperation from residents and other pond users, and is not likely to result in
major improvements in water quality by itself. However, some level of improvement has been noted in other
studies and the education process sets the stage for community involvement and cooperation.
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To support the watershed BMPs for residents described above, it is recommended to design a pamphlet for
watershed residents and shoreline owners describing appropriate behavioral changes to effect nutrient
reduction. Specific topics to be discussed would include: need for riparian vegetative shoreline buffers, use of
low or no-phosphorus fertilizers, on-site wastewater treatment system maintenance, and control of wildlife
and domestic pet waste. In addition, on-site practices which reduce the amount or timing of stormwater
runoff will be addressed including: preservation of undisturbed areas, infiltratable soils, and local depressions,
and the installation of rain barrels/cisterns and rain gardens. Input from the CHD&E, Consetrvation
Commission, Great Hills Association, and other watershed stakeholders would be requested to see if
additional issues need to be included. As noted in Section 5.3.2., one of the objectives of the CWMP is to
develop and distribute a proper fertilization application and management, modeled on education materials
developed in the Towns of Dennis and Falmouth (Stearns and Wheler, 2009). In addition to these local
stakeholders, the involvement of regional organizations could be encouraged, such as the Cape Cod Water
Protection Collaborative (see http://www.ccwpc.org/).

The watershed resident educational pamphlet would be initially targeted at the Lovers Lake and Stillwater
Pond watersheds, but should be easily converted to a more general document for use in Chatham in general
or fitted to a specific watershed. There is much existing watershed and pond protection literature from which
to drawn upon for the development of this pamphlet. Some examples of available relevant literature are
provided in Appendix F. The pamphlet and related information should be made available on the Town's
website, distributed to current watershed residents at appropriate period (e.g., early spring before fertilization
is initiated), and provided to new residents moving into the watershed.
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7 Recommended LL&SP WMP Options: Costs/Permitting/Funding

A summary of the recommended LL&SP WMP options, potentially responsible parties, estimated costs and
target implementation dates are provided in Table 7-1. The recommended options fall principally into three
categories, which are listed in order of their quantitative importance to the nutrient budget of the two ponds -
stormwater mitigation program, watershed and pond stewardship, and community awareness. The last
category does not have a functional role in nutrient reduction, but may be a long-term contributor to public
attitudes conducive for good pond stewardship.

7.1 Stormwater Mitigation Options

Three stormwater mitigation options are recommended - two relatively inexpensive and one likely to be a
major expensive. The most effective, but also most expensive, Option 7-1a is retrofitting of stormwater
drainage system LL-1 to increase upgradient infiltration and to reduce the amount of flow and sediment going
directly to Lovers Lake. A preliminary cost estimate of $75,000 is suggested, based on the Section 319 grant,
with some adjustment for inflation and likely funding delays. This initial amount is only for the investigation
of soil properties and preliminary design of associated collection, infiltration, and treatment BMPs. Actual
construction costs will be much greater, but would be estimated as part of the initial design phase. The
responsible parties would likely be the Chatham Department of Public Works (CDPW) and an engineering
consulting firm. A target date of 2015 is given, recognizing that this option is subject to external funding (see
below) and the Town will likely be focusing on the sanitary sewer expansion. Depending on the location of
the soil borings, this may only require a letter permit from the Conservation Commission.

The two relatively inexpensive stormwater mitigation options are Option 7-1b: the repair of the private boat
ramp (LL-2) and Option 7-1c: retrofitting the small drainage at the end of Olde Towne Lane (LL-4). Minor
costs (estimated at $1,000) are associated with installing a 10-12 ft paved berm at the top of the boat ramp
with an alternative of a water bar (i.e., a diagonally slanted berm directly water to one side for infiltration. For
either choice, some preparation of the area where flow is to be shifted may be required so that a new erosion
area develops. The responsible party would likely be the CDPW. This would be targeted for spring 2011, after
the boat ramp is used for the nutrient inactivation to be completed in fall 2010. If any repairs to the ramp
need to be completed by the alum treatment contractor following ramp use, an earlier installation of the berm

could be possible, as part of the existing NOI OoC provisions to repair any damage to the access point.

Retrofitting the flow outlet at the bottom of Olde Towne Lane will require a minor adjustment of the flow
coming off the paved area. It is recommended that a flow separator or several curb cuts be installed along
with removal of the asphalt outlet located near the shoreline. The responsible party would likely be the
CDPW. This would be targeted for spring 2011 and would like be conducted under a letter permit from the
Conservation Commission. In addition, while this is a private way and the Town can't require it and no
funding is requested, the small paved area at the bottom of the hill would make a good candidate for porous
pavement due to its seasonal use and location near the shoreline.

7.2 Watershed Nutrient Awareness and Pond Stewardship

The recommended LL&SP WMP action is divided into Option 7-2a: the development of an educational
pamphlet to package the various watershed and pond stewardship issues described in Section 6.4 in one
document and Option 7-2b: the distribution of the pond stewardship document. The total cost is estimated
at approximately $7,000 ($6,500 for design and development of pamphlet; $500 for copying and distribution)
and the responsible parties would be the Conservation Commission, CHD&E, and Great Hills Association
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and other interested stakeholders (e.g. Cape Cod Water Protection Collaborative). With the requested
funding, it is envisioned that some professional design and layout may be required to provide a useful and
adaptable document. The target date would be eatly spring 2011 to allow distribution of the pamphlet to
watershed residents before landscaping choice and fertilizer application choice are made for the summer
growing season. Additional copies should be made for display and possible distribution at Town meetings

and other relevant venues. There is not a local permitting requirement for these options.

7.3 Enhancement of Community Awareness

The two suggested options for enhancing community awareness include: (1) organization of a spring herring
count at Stillwater Pond and (2) improving community awareness of the aesthetic features of Lovers Lake
and Stillwater Pond and public access option. Both options are assumed to be at no cost to the Town. The
tirst is strictly based on a volunteer action and would require a yet-unidentified advocate to organize this
activity in cooperation with responsible parties (e.g., Herring Warden, Conservation Commission). It is
included in the LL&SP WMP to bring this possibility to the attention of watershed residents, in hopes of
volunteer action. The second actions should be coordinated with the Conservation Commission and/or local
Land Bank Open Space committee. Neither of these two options requires any permit application, although

installation of two parking spaces, if pursed elsewhere, may require a letter permit.

7.4 BMP Monitoring

Monitoring of the overall progress of the combined pond and watershed BMPs with regard to nutrient
reduction in Lovers Lake and Stillwater Pond should focus on annual water quality monitoring of phosphorus

and nitrogen in the central basin of the pond during the summer and supplemental stormwater sampling.

The data contained in the Final Report (ENSR, 2008) represents the baseline condition, which will be
supplemented by water quality samples before, during, and after the nutrient inactivation. These water
chemistry data, along with the dissolved oxygen and water clarity readings, should provide evidence of the
nutrient reduction of the internal sources and improvement of associated response variables. Continued
annual monitoring by CHD&E and/or the PALS group would be advisable.

In addition, representative stormwater samples should be collected as indicator of overall watershed
performance to monitor the level of watershed compliance with educational packages. The monitoring
frequency and duration would be six samples per year (three samples at two different seasons per sampling
year), for alternative years over a 5 year period (i.e., Year 1, 3, and 5) Samples should include the LL-1
discharge at Lovers Lake Drive, uncollected sheet flow from paved areas (e.g., either at Old Towne Lane or
private boat ramp), and one sample location to be determined. It is recommended to collect one stormwater
in mid-late spring (April-May) since this is a period when stormwater flows and potential wash-off of fertilizer
application may be greatest and one sample in mid-late summer (July-August) when summer thunderstorms
mobilize accumulated materials in catchbasins. Parameters to be monitored should include, at a minimum:
total suspended solids, specific conductivity, total phosphorus, nitrogen fractions (nitrate, ammonia), and
chloride.

Given the magnitude of the internal sources, it is advisable to start monitoring of the watershed BMPs only
after the nutrient inactivation has been completed and repeated at two year intervals for five years. It
suggested that the CHD&E staff conduct the sampling due to their department's mission and proximity to
Lovers Lake. Provision for the analysis of the stormwater samples ($450 for six samples) + shipping costs of
$50 = $500/yt) might be requested as part of the CHD&E annual budget.
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7.5 Funding sources for watershed restoration

Watershed restoration would enhance the effectiveness and extend the longevity of the nutrient application.
Retrofitting stormwater drainage LI-1 will probably require major external funding, but the other options
described are relatively small and/or within the scope of a line-item on the Town budget or other small
grants; particularly those that might be tied in with existing programs (e.g., development of educational
pamphlet as part of meeting fertilizer reduction objective in CWMP). Potential funding sources for
watershed restoration were identified, including:

® Town Budget;
e MA DCR Water Quality Grants;
®  (Clean Water Act Section 319 Watershed Grants; and

®  Other grants or funding sources.

7.5.1 Town budget

It is possible to fund watershed restoration activities through the Town’s annual budget. This would be
possible by introduction of a specific set-aside or line item associated with the watershed restoration task. In
2008, the Town voted to fund the nutrient inactivation application and so it is possible that it might provide
additional funds to help with the watershed restoration project that Passage of such items through Town

budget process is usually uncertain unless strongly championed by stakeholders and interested Town officials.

7.5.2 MA DCR lake and ponds grant program

One source of state funding for watershed restoration has been the Massachusetts Department of
Conservation and Recreation (MA DCR) Lake and Ponds grant program. This grant program awards grants
for the protection, preservation and enhancement of public lakes and ponds in the Commonwealth. A
maximum grant of $25,000 is available to eligible applicants on a 50/50 cost sharing basis (i.e., the applicant
must match the State grant with an equivalent amount of money or “in-kind” services). The grant program is
currently underfunded due to fiscal conditions at the State level, but this could change over time. Information

on this program is available at: http://www.mass.gov/dct/grants.htm

7.5.3 Section 319(h) non-point source pollution grant program.

Another source of funding is the Clean Water Act (CWA) Section 319(h) Non-Point Source Pollution grant
program which are federal monies administered by the MA DEP. The majority of Section 319(h) funding is
designated for funding implementation projects in impaired waters. The grants have a 40% non-federal match
of the total project cost. The match may be cash or in-kind, and must meet the same eligibility criteria as the
federal funds. All Section 319 projects are required to provide quarterly reporting as well as a Final Report.
Details on the grant program are provided at: http://www.mass.gov/dep/water/319:fr09.htm. Based on the
complexity of the grant application effort (CDH&E, 2008); this option is likely to be useful only in pursuing
the significant dollars anticipated to support the construction phase of the LL-1 retrofit, but could be
explored for earlier testing and design work.

7.5.4 Other grants or funding options

Funding of watershed restoration activities can be done at a local level by stakeholder groups, but typically
such funds are used as a local match for state of federal grants. Other potential funding opportunities may
arise due to the inherent characteristics of Lovers Lake and Stillwater Pond, namely the anadromous herring
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run. This may qualify for such programs as the Community-Based Habitat Restoration Projects funded
through the FishAmerica Foundation (FAF) and the National Oceanographic and Atmospheric
Administration (NOAA) Restoration Center. Eligible projects must result in on-the-ground habitat
restoration, clearly demonstrate benefits to matine, estuatine or anadromous fish resources, and must involve
community participation through an educational or volunteer component tied to the restoration activities.
Details on the FAF/NOAA grant program ate provided at:
http://www.fishametica.org/images/grants/noaa08 tfp.pdf.
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Appendix A. Photographs
e Exhibitl - Lovers Lake Shoreline Survey (12/18/09)
e ExhibitIl - Lovers Lake Stormwater Drainage Features
e Exhibit III - Stillwater Pond Shoreline Survey (12/18/09)
e Exhibit IV - Other Kettlehole Ponds and Features in the LL&SP
Watersheds
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Appendix B. Strigose knotweed fact sheet and proposed signage
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Threatened Species:

Fond, if encountered, avoid disturbing the plant.
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Persicaria selacea (Strigose Knotweed) a.k.a
Polygonum sefaceum (Bog smatrtweed)

This species is present along the shoreline of both Lovers Lake and Stilwater

Description: Perennial wvascular plantwithout significant waody tissue abowe ar at
the ground. Leaves are altemating, lance shaped, 4-6 inches long and 1-1304
inches wide. Flowers are found in spikes and are white ar pink.
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Appendix C. Memorandum describing Lovers Lake public access and
trail details
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Town of Chatham

Department of
Health and Environment |
Health Water Quality Laboratory Conservation

(508) 945-5165 (508) 245-5188 (508) 945-5164
" FAX(508) 9451671
Location: 1455 Main Street, WEST CHATHAM
Mailing Address: 549 Main Strest CHATHAM, MA 02633

Memorandum

December 14, 2009

To: Bob Duncanson — Department of Health and Environment Director
From: Lara Slifka- Assistant Conservation Agent/ Environmental Technician
cc: Kristin Andres- Conservation Agent, Chatham Conservation Commission
Subject: Lover’s Lake Trail on Old Comers Woodland Property

The Conservation Division began steps towards clearing an overgrown loop path through Old
Comers Woodland to Lover’s Lake in late August 2009. The following has been completed:
- Filed Notice of Intent
o Order of Condmons approved to clear the trail, remove invasive and nuisance
species
- Survey and staking of property border by Ryder & Wilcox, Inc.
" o 50% of property border signs has been installed '

- Applied for and received $1500.00in grant funds from the Cape Cod Cooperative Extension
through the Barnstable County Land Management Grant to assist with controlling nuisance
and invasive species and to create a property sign.

- Cleared trail

o Discussed trail layout with Chatham Marconi Maritime Center Board of Directors

o AmeriCorps service members assisted with trail clearing in late November

o Rules & regulations, tick, and poison ivy signs have been installed at eastern and
western entrances

The following will be completed by June 1, 2010 as required by the grant:
- Finish installing trail signs (December 31, 2009)
- Install bench at overlook
- Control invasive and nuisance species along trail(June 1, 2010)
- Design and install property sign (June 1, 2010)
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Appendix D. Materials from Section 319 grant
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Lovers Lake Nonpoint Source Stormwater

LL-1 Lake Shore Drive 10 catchbasins located on Lake Shore Drive, Skyline Drive and
North Skyline Dr. are connected together and discharge through a
single pipe outlet located between house #’s xx and xx. The
discharge then flows via open ditch toward Lovers Lake
approximately 125+ to the south. The ditch flattens out
approximately 20ft from the pond allowing the discharge to spread
out in surface flow as it nears the lake edge.

LL-1 Pipe Outlet LL-1 Ditch to Lake LL-1 End. of Ditch @ Lakeshore

Remediation: The Town will engage the services of an
engineer to design appropriate infiltration BMPs. The goal will be
to infiltrate as much of the stormwater as possible upgradient of
the discharge outlet. The outlet will remain as an emergency
overflow for those storms that exceed the infiltration capacity to
prevent road flooding. As part of the design soil test borings will
be conducted to locate infiltration BMPs at optimal locations fo
maximize infiltration. This project is estimated to cost $50,000:.

LL-2 Lake Shore Drive The private boat ramp on the south side of Lovers Lake Dr.
receives surface runoff from the adjoining roadway.

LL/SP Watetshed Management Plan - Draft Appendices



#age 1ol

s e, L T
LL-2 Surface Runoff Down Boatramp

Remediation: The placement of a berm across the top of the
ramp will prevent road surface runoff from being directed down
the ramp. This project has minimal cost and will be undertaken by
the Chatham DPW.

LL-3 Lake Shore Lane 4 catchbasins located on Skyline Drive and Lake Shore
Lane are connected together with a piped outlet to the edge of the
lake. In 2005/2006 the Town DPW installed 3 leaching basins to
reduce the amount of stormwater discharged to the lake.

LL-3 Pipe Outlet LL-3 Pipe Outlet @ Lakeshore

Remediation: The Town will have an engineer evaluate the
existing system and determine the need for additional infiltration

CADOCUMENTS AND SETTINGS\RDUNCANSONMY DOCUMENTS\FRESHWATER PONDS\LOVERS-STILLWATER.
RFP\STORMWATER DISCHARGE LOCATIONS LOVERS LAKE 05-23-08.DOC
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BMP facilities.

LL-4 Old Towne Lane This private road ends in a small parking area separated
from the lake by a grassed area about 20 feet in width. The parking
area is bermed and directs runoff to either end where it surface
flows/infiltrates through natural vegetation before entering the
lake.

Remedition: Town staff will work with Old Towne Lane
residents to evaluate appropriatc BMPs to infiltrate stormwater
runoff prior to it reaching the parking area. '

C:ADOCUMENTS AND SETTINGS\RDUNCANSONMY DOCUMENTS\FRESHWATER PONDS\LOVERS-STILLWATER
RFP\STORMWATER DISCHARGE LOCATIONS LOVERS LAKE 05-23-06.D0C
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Appendix E. Executive Summary of the Chatham Final CWMP /FEIR
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Appendix F. Exemplary watershed educational information
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Appendix G. Information from the LL&SP - WMP public meeting and
records of public comments received.
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