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1 Executive Summary

The Massachusetts Department of Conservation and Recreation (DCR), Division of Water Supply
Protection, Office of Watershed Management (DWSP) manages and protects the drinking water
supply watersheds that provide source water for approximately 2.5 million Massachusetts residents
in 51 communities.

The mission of DWSP is to utilize and conserve water and other natural resources; to protect,
preserve and enhance the environment of the Commonwealth; and to assure the availability of pure
water for future generations.

The water supply watersheds under DWSP’s care and control cover over 400 square miles. The
system is comprised of three active watersheds — Quabbin Reservoir, Ware River, and Wachusett
Reservoir — and one emergency source watershed system — Sudbury and Foss Reservoirs. DWSP
owns or controls approximately 130,000 acres (39%) in the three active watersheds, which
includes the area of the two source reservoirs, Quabbin (24,600 acres) and Wachusett (4,200
acres). The majority of DWSP lands are forested (87%), while a relatively small percentage of
lands are non-forested (3%), open water (2%), wetlands (4%), or administrative areas (4%).

DWSP produces a variety of written plans to guide its activities. Approximately every five years,
a Watershed Protection Plan is developed (www.mass.gov/service-details/dcr-watershed-plan-
publications). This overarching plan identifies water quality threats, describes DWSP’s programs
and activities that mitigate these threats, and provides a foundation for the majority of DWSP’s
activities. Within the context of the Watershed Protection Plan, DWSP develops additional plans
that address specific topics. Public access plans for each watershed are written at regular intervals
to describe what type of activities are allowed or prohibited. In addition, invasive species plans
have been developed that outline DSWP’s approach to managing terrestrial and aquatic invasives.
Finally, DWSP develops land management plans that specifically outline activities occurring on
DWSP owned property. This comprehensive 2017 Land Management Plan (LMP) replaces the
individual land management plans DWSP produced for each watershed in the past and serves as
the guiding document for a variety of management activities on its properties. The plan details a
wide range of programs that DWSP has developed to fulfill its mission, which include Land
Protection, Management of Forested Areas, Management of Non-Forested Areas, Wildlife
Management, and Protection of Cultural Resources.

Land Protection

Control over harmful activities on the watersheds is best achieved, in both short- and long-term,
when the Commonwealth has actual ownership or other direct control over allowable activities on
the land, and is the environmental protection standard for unfiltered water supply systems. Thus,
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DWSP has an active land acquisition program geared towards acquiring ownership of key parcels
on the watersheds — primarily those near the reservoirs and their principal tributaries and wetlands.
Once acquired, these lands can then be managed to establish and maintain optimal cover types that
provide for the long-term protection of water quality.

Increasing the amount of watershed land that DWSP owns or controls has been a priority for more
than 30 years. DWSP has spent more than $130 million (bonded and paid for by the
Massachusetts Water Resources Authority (MWRA)) since the late 1980s purchasing land or
easements in the three active watersheds. In that time period, DWSP controlled land has increased
from 7.9% to 28.4% in the Wachusett watershed, 42% to 46.8% in the Quabbin watershed, and
32% to 39% in the Ware River watershed.

An alternative to purchasing land in fee is acquisition of a Watershed Preservation Restriction
(WPR). Purchasing a WPR prevents development and other potentially harmful activities (e.qg.,
livestock, septic systems, storage of hazardous materials) while allowing the current landowner to
retain ownership and use of the land.

In recent years, there has been a strong preference for acquisition of WPRs rather than acquiring
land in fee because WPRs still protect water quality while being more cost-effective. As of
February, 2017, DWSP held 127 WPRs, totaling approximately 7,343 acres across all three active
watersheds.

Land Protection Goal

Continue land acquisition and purchase of Watershed Preservation Restrictions for the
foreseeable future, with a focus on land in the Wachusett Reservoir and Quabbin
Reservoir watersheds.

Management of Forested Areas

Forests provide exceptional water quality protection and yield high quality water while also
providing other benefits such as wildlife habitat, temperature regulation, carbon sequestration, local
economic opportunities, and passive recreation. While DWSP watershed forests are generally
healthy, they are routinely threatened from physical (ice, strong winds, fire) and biological (insects,
diseases, invasive plants, herbivore browsing) disturbances. Active forest management can increase
the resistance and resilience of these watershed protection forests to disturbance by deliberately
diversifying forest age structure and species composition.

DWSP forests are comprised of trees of many ages but are dominated by stands older than 75 years.
Diversifying this age structure can be accomplished using a variety of regeneration cutting methods.
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Managed Forested Areas Goals

e Diversify forest age structure and species composition.

=  Regenerate up to 1% of DWSP's manageable forest annually, producing young
trees and thus increasing age class diversity.

= Create canopy openings that vary in size and shape, complement site conditions,
and provide a full range of shade environments to promote a diversity of tree
species regeneration. Retain native species, while favoring those that are long-
lived and adapted to site conditions.

= Utilize larger regeneration openings as needed for certain situations such as
plantation removal, restoration of degraded stands, poor quality, or low vigor
stands, sanitation cuts of diseased/infested stands, conversion of old field white
pine, and creation of early successional forested habitat.

e Protect water quality and prevent changes in water yield.
e Meet or exceed required Best Management Practices (BMPs) to prevent erosion.
e Limit harvesting at subwatershed level to prevent changes in water yield.
e Apply sensitive treatments in riparian areas.

e Incorporate responsible forestry practices that consider aesthetics, maintain healthy
diverse forests, and protect other ecological functions.

= Consider aesthetics when planning openings to take advantage of the natural
contours of landscape features; “feathered edges” and irregular shapes will be
used when conditions allow.

= Green tree retention will be used in most openings larger than % acre; retain 5-10
ft? of live tree basal area per acre (BA) dispersed as single trees or in small groups.

= Allow for the development of late-seral forest characteristics.
= Apply intermediate treatments as appropriate to promote individual tree vigor.

=  Follow recommendations that protect common and rare wildlife species and their
habitats; protect known rare plant populations.

= Work to identify new invasive species and prevent their spread, and identify areas
where existing invasives may be reduced or eliminated.
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e Strengthen internal review, public notification/participation, and monitoring
programs.

e Present all internally reviewed forestry proposals annually to the public for
comment and post active forestry projects on the internet.

e Monitor the use and effectiveness of BMPs using a modified version of U.S. Forest
Service protocols.

e Monitor water quality at some active forestry sites.

e Continue to study the long-term effects of active forest management on water
quality.

e Monitor regeneration resulting from harvesting operations, and post reports and
photos online to document forest response.

Non-Managed Forested Areas: DWSP has formally designated two reserve areas where no active
forest management will occur. Additionally, there are thousands of acres of smaller patches where
harvesting is restricted by slope, hydrology, and other factors. In total, approximately 20-25% of
DWSP forested lands will be allowed to develop naturally into older forest, with the overall goal to
conserve regional biodiversity. Management in these areas will be limited to road maintenance,
wildfire suppression, rare species and habitat protection, and invasive species control.

Management of Non-forested Areas

While non-forested areas comprise a relatively small percentage of DWSP’s landholdings, they
encompass many important landscape features. These include about 1,000 acres of fields, which
provide landscape diversity and critical wildlife habitat. Approximately half of these fields are
managed by DWSP staff using mowing guidelines that maximize habitat value. The remaining
fields are leased to local farmers for hay production and are subject to a variety of restrictions that
protect water quality and benefit wildlife. Many of DWSP’s public access areas are non-forested,
including the Old Stone Church, Dana Common, Stillwater Farm, and the three Quabbin Boat
Launch areas.

Non-forested Areas Management Goals

e Ensure that the maintenance of non-forested upland habitats protects water quality. Use
BMPs, including the maintenance of forested buffers along adjacent water resources.

e Maintain early successional non-forested habitats on DWSP lands, where feasible and
applicable, for species of wildlife that are considered uncommon, rare or unique on a
regional or statewide basis.
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e Maintain the aesthetic diversity of the local landscape, where appropriate and not in
conflict with water resource protection.

e Work to identify new invasive species and prevent their spread, and identify areas where
existing invasives may be reduced or eliminated.

Wildlife Management

The primary focus of DWSP’s wildlife program is to protect the water supply from potential
adverse impacts caused directly or indirectly by wildlife, while also protecting and enhancing
wildlife and habitat diversity.

In general, it is DWSP policy not to interfere with natural wildlife activity. However, when
those activities have the potential to impact either water quality or the integrity of watershed
structures or resources, then DWSP takes action to prevent, reduce, or mitigate the damages.
The species of highest concern and their associated risks are:

1. Gulls, geese and other waterfowl, which can negatively impact water quality.

2. Beaver, which can cause damage to watershed structures and property, and depending on
their location and site conditions, can negatively impact water quality.

3. White-tailed deer, which can alter forest structure and function, and impact successful
forest regeneration.

4. Moose, which can alter tree species diversity and abundance.

DWSP’s goal of maintaining biodiversity starts with avoiding adverse impacts to rare or
uncommon wildlife species and their habitats during land management activities. This will be
accomplished primarily through:

1. Inventory and survey work to locate rare species and habitats.
2. Coordination with MassWildlife’s Natural Heritage and Endangered Species Program (NHESP).
3. Following NHESP’s Massachusetts Forestry Conservation Management Practices

(CMPs) for Listed Wildlife Species.

When possible and appropriate, DWSP will also proactively manage habitat for the benefit of
wildlife species or habitat types that are deemed rare or of special concern on a regional or
statewide basis. Treatments could include mowing, cutting, and/or prescribed burns to enhance
or maintain a field, barren, or meadow, old field reclamation, creation of early-successional
forest, removal of exotic/invasive plants, and/or erecting nesting platforms for uncommon
species of birds.

DWSP forest management incorporates many specific practices that maintain or enhance
biodiversity at the micro or stand level. Recommended forestry practices for conservation of
wildlife habitat features include:
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e identification of vernal pools, seeps, and springs;

e retention of den and snag trees, diverse native mast-producing trees and shrubs, downed
woody material in a range of sizes and types, and old apple and other fruit trees;

e preservation of wildlife wintering areas;

e maintenance of suitable nesting sites for woodland raptors across the landscape and
avoiding disturbance of nesting pairs of raptors.

While directly protecting rare or endangered wildlife is a priority, DWSP recognizes that its
management activities have the potential to temporarily impact more common wildlife. Itis
important to assess the impacts of these land management activities on the general wildlife
communities on DWSP lands. This assessment can be used to help keep common wildlife
“common” by minimizing adverse impacts. This will be accomplished through long-term
monitoring programs and an in-house review process for all planned management activities.

Wildlife Management Goals

e Mitigate adverse impacts of wildlife on water quality, infrastructure, and other
watershed resources.

e Maintain and enhance ecosystem biodiversity:
e Identify and protect uncommon or rare species present on DWSP lands

e Actively manage for selected wildlife species or suites of species that are
considered to be uncommon, rare, or unique on a regional or statewide basis

e Incorporate practices that generally benefit wildlife

e Assess and mitigate impacts of watershed management activities on common wildlife
through site visits, long-term monitoring, review of records and literature, and
recommendations to appropriate management staff.

Protection of Cultural Resources

As a large landowner, identifying and protecting the State’s cultural resources is a serious
responsibility. Each of the four watersheds is rich in both pre-Contact (before European
colonization) and historical (post-European colonization) resources. Accordingly, safeguards
have been built into DWSP’s land management program to protect cultural sites and artifacts,
both through the review of proposed silvicultural projects to identify and mitigate possible
impacts of management activities on pre-Contact resources, and through a program of pro-active
vegetative management around significant historical sites.
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Protection of Cultural Resources Goals

e Identify significant cultural resources on watershed lands.

e Prevent degradation of cultural sites and resources.

The 2017 Land Management Plan is part of the ongoing planning process performed by DWSP.

Information from the LMP, along with Public Access Plans, Environmental Quality
Assessments, and other specialized studies, are integrated into DWSP’s Watershed Protection
Plan, a five-year document that is the basis for the annual Work Plan submitted to the Water
Supply Protection Trust. The previous individual watershed Land Management Plans were
written with a ten-year time frame. This LMP is considered an adaptive management plan. A
wide range of issues will be examined annually — which can be addressed in the annual Work
Plan — with a significant review in five years.

DCR Division of Water Supply Protection
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2 Agency Mission and Organization

2.1 Introduction

The Department of Conservation and Recreation (DCR), Division of Water Supply Protection,
Office of Watershed Management (DWSP) historically produced Land Management Plans on a
rotating ten-year schedule for each of the watersheds under its care and control — Quabbin
Reservoir, Ware River, Wachusett Reservoir, and Sudbury Reservoir (Figure 2-1). This plan
marks the transition from individual watershed plans to a comprehensive five-year Land
Management Plan (LMP) that will detail management activities or programs common to all the
watersheds while still allowing individual differences to be highlighted. This LMP provides
principles from the current state of the science of watershed and natural resources management,
agency goals for a five-year period, and specific objectives for accomplishing these in the areas
of Forest Management, Wildlife Management, Management of Non-Forested Lands, and
Cultural Resource Protection. The LMP builds on advancements in science and management
techniques, the agency’s own experience over seven decades of managing the watershed and its
resources, and accumulated input from advisory groups and the general public. It is designed as
an adaptive plan, utilizing annual reviews to build immediately on new information and changes
in the science that supports management decisions, and to revise objectives, as necessary, within
the five-year time frame of the plan.

2.2 Organizational Structure

DWSP and its predecessors have had a long tenure of providing high quality drinking water to
the citizens of Massachusetts. There are a variety of laws under which DWSP must work as a
drinking water supply manager. DWSP is also responsible for implementing its own regulations
in its efforts to protect the drinking water source for more than a third of the citizens of the
Commonwealth.

2.2.1 The Department of Conservation and Recreation

The Department of Conservation and Recreation (DCR) was created in July 2003 when the
legislature merged the Metropolitan District Commission (MDC) and the Department of
Environmental Management (DEM). Chapter 26 of the Acts of 2003, §290 transferred the
responsibilities of the former MDC Division of Watershed Management entirely to the Office of
Watershed Management within the Division of Water Supply Protection. While the names have
changed several times over the past century, the primary mission of DWSP remains constant: to
provide ‘pure’ water through responsible watershed management. DWSP is legislatively
mandated to manage and protect the drinking water supply watersheds, providing drinking water
that meets or exceeds all state and federal standards, for distribution by the Massachusetts Water
Resources Authority (MWRA) to approximately 2.5 million residents of Massachusetts.
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FIGURE 2-1. DCR/MWRA WATER SUPPLY WATERSHEDS
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DWSP staff concentrates on the management, operation, and maintenance of the DCR/MWRA
water supply system watersheds, reservoirs, dams, and dikes. The MWRA is responsible for
water treatment and distribution. MWRA finances the Water Supply Protection Trust, which
funds DWSP, as well as major capital infrastructure, including the Winsor and Wachusett Dams.
DWSP and MWRA work closely together, as defined in a 2004 Memorandum of Understanding.
DWSP staff includes professional engineers, analysts, planners, watershed rangers, foresters,
aquatic biologists, natural resources specialists, geographic information specialists, wildlife
biologists, and support staff with a variety of skills and training. DWSP staff carry out specific
watershed protection programs, provide public outreach and environmental education to
watershed communities and visitors, and administer and enforce watershed protection
regulations (313 CMR 11.00). Staff activities are guided, integrated, and prioritized by DWSP’s
five —year Watershed Protection Plan and an annual Work Plan.

In most cases throughout this document the acronym DWSP is used to reference both the current
and former watershed management agency within the Department of Conservation and
Recreation. In some contexts, particularly in historical discussions or referencing studies and
publications, the terms “Metropolitan District Commission/Division of Watershed
Management,” MDC and MDC/DWM remain accurate. The term “DWSP lands” refers to
properties that are owned by the Commonwealth of Massachusetts and are under the care and
control of DCR’s Division of Water Supply Protection, Office of Watershed Management.

2.2.2 Water Supply Protection Trust

The legislature further enhanced the ability of the Office of Watershed Management to maintain
the drinking water supply by establishing a Water Supply Protection Trust, created by Chapter
149 of the Acts of 2004, §27, and written into the general laws at Massachusetts General Laws
Chapter 10, Section 75 (M.G.L. c. 10, 8§75). The trust provides a more efficient mechanism for
MWRA'’s funding of the Office of Watershed Management. The Trust has also allowed the
Office of Watershed Management to fill a wide range of critical positions.

The Water Supply Protection Trust has a five-person board of trustees responsible for approving
DWSP’s annual work plan and budget each spring for the following fiscal year beginning July 1.
The members of the board of trustees are the Secretary of the Executive Office of Energy and
Environmental Affairs; the Executive Director of the MWRA, the chairperson of the MWRA
Advisory Board; a representative jointly selected by the North Worcester County Quabbin
Anglers Association, Inc. and the Quabbin Fishermen’s Association, Inc.; and a representative
from the Swift River Valley Historical Society.

2.3 Mission

The Office of Watershed Management within the Division of Water Supply Protection of the
Department of Conservation and Recreation, a state agency within the Executive Office of
Energy and Environmental Affairs (EOEEA), has been charged by Chapter 26 of the Acts of

DCR Division of Water Supply Protection 11
2017 Land Management Plan Agency Mission and Organization



2003, 8290 with protection of the Quabbin Reservoir, Ware River, Wachusett Reservoir, and
Sudbury Reservoir watersheds. M.G.L. c. 92A %, 82 directs the DWSP to:

...construct, maintain and operate a system of watersheds, reservoirs, water
rights and rights in sources of water supply [to] supply thereby a sufficient
supply of pure water to the Massachusetts Water Resources Authority, and
[to] utilize and conserve said water and other natural resources to protect,
preserve and enhance the environment of the Commonwealth and to assure
the availability of pure water for future generations.

The body of legislation makes directives on specific management aspects of the watersheds,
authorizing DWSP to:

Have the exclusive right and control over all ponds, reservoirs, and other property within
the watershed system, and [may] order all persons to keep from entering in, upon or over
the waters thereof and the lands of the commonwealth or towns surrounding same.

Make rules and regulations for the protection of the watersheds.

Establish the Quabbin Watershed Advisory Committee, the Watershed System Advisory
Committee (covering Wachusett and Sudbury watersheds), and the Ware River
Watershed Advisory Committee.

Adopt periodic watershed management plans to provide for forestry, water yield, and
public access among other purposes.

Building on the legislatively-defined mission, DWSP’s charge today is:

To maintain and operate the source facilities (including dams) safely and efficiently.

To preserve and improve water quality of the supply sources, through regulation, direct
action, and cooperation, as needed to protect public health and to meet state and federal
water quality standards.

To fulfill the watershed protection and management requirements associated with
drinking water regulations.

To implement the specific directives of the legislature, such as providing recreation
opportunities balanced with the protection of the water supply sources and promulgating
and enforcing rules and regulations for DWSP lands and for protected zones.

To involve watershed towns, residents, and the public in appropriate ways in the conduct
of the DWSP’s watershed management functions.

2.4 Regulatory Overview

Public drinking water supplies are highly regulated in the United States to protect public health.
Both federal and state laws (including the U.S. Safe Drinking Water Act along with its 1996
Amendments, the Surface Water Treatment Rule, and the Massachusetts Drinking Water
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Regulations (310 CMR 22.00) require water providers to meet rigorous water quality standards
for source waters. Public water systems have responsibilites under 310 CMR 22.00 to control
activities and to take enforcement to protect sources. These standards change over time based on
research and testing. The U.S. Environmental Protection Agency (EPA) administers federal
water quality regulations throughout the country. In Massachusetts, the Massachusetts
Department of Environmental Protection (DEP) has been given primary responsibility for
assuring compliance with state and federal drinking water regulations, and consistently monitors
water quality throughout the DCR/MWRA water supply system to ensure compliance with these
regulations.

The DCR/MWRA water supply system comes under further scrutiny because it is an unfiltered
water system. The Federal Surface Water Treatment Rule (SWTR, 1989) and Interim Enhanced
SWTR (1998) essentially requires filtration for all surface water supplies across the country, but
does allow for a waiver from this expensive infrastructure for the highest quality source waters
that maintain effective watershed control programs which demonstrate “substantial control” over
all pollutant sources. DEP’s Watershed Resource Protection Plan Policy (89-09) set standards
for the information required in a Watershed Control Program plan for SWTR filtration
avoidance, including: maps; description; activities (natural and manmade); control of activities;
land agreements and ownership; and management and operations. DEP also established in 1996
a set of “Measures of Success” for Unfiltered Watershed Protection Efforts, requiring
programmatic milestones in several categories: Watershed Control; Public Access/Recreation;
Wildlife Management; Infrastructure Improvements; In-lake Problems; Sampling; System
Operation/Maintenance, Staffing; Emergency Planning/Response; and Education/Multi-town
Coordination.

DWSP and its predecessor agency have successfully met DEP’s “Measures of Success” since the
first comprehensive Watershed Protection Plans were developed for the Quabbin Reservoir and
Wachusett Reservoir watersheds in 1991. The watershed protection program, including the
Watershed Protection regulations, 313 CMR 11.00, were a key factor in the successful defense
against a federal lawsuit that attempted to require the MWRA to build a filtration plant (USA v.
Massachusetts Water Resources Authority and Metropolitan District Commission (Civil Action
Number 98-10267).

Both DEP and EPA maintain strict oversight of DWSP operations and watershed protection
activities. DEP conducts annual inspections of the system because MWRA is a public water
supplier. DEP uses four distinct criteria in its evaluation of DWSP’s watershed protection
efforts:

Demonstration and implementation of watershed control.

On-site inspection of the water supply system.

Documented absence of waterborne disease outbreaks.

Compliance with the existing U.S. Safe Drinking Water Act’s maximum contaminant levels.
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Each year DEP conducts a thorough inspection of DWSP’s watershed control programs at both
Quabbin Reservoir and Wachusett Reservoir. Inspection of the watersheds and review of
drinking water treatment processes include evaluation of specific criteria to measure the system’s
ability to produce safe drinking water. Inspection elements included the following:

A. A review of the effectiveness of the Watershed Protection/Control Program Plan.

B. A review of the physical condition of the source intakes and how well they are protected.

C. Areview of the appropriateness of the system's disinfection equipment and maintenance
program in order to ensure a high operating reliability.

D. An inspection of the disinfection equipment and review for appropriateness and physical
deterioration.

E. A review of management/operating procedures.

F. A review of data records that included source water total and fecal coliform bacteria data
and turbidity levels with the objective of ensuring that all required tests were conducted
and recorded.

G. A separate review of bacteriological data for the occurrence of coliform in the
distribution system in order to ensure that the disinfection process is effectively applied.

H. A review of disinfection byproduct data from the distribution system.

I. An identification of any improvements that are needed in the equipment, system
maintenance, system operation, or data collection processes.

J. Areview of the status of any Safe Drinking Water Act compliance issues previously
identified.

K. Confirmation that the system is using a laboratory certified by MassDEP for the required
analytical methods.

The annual inspection reports carefully document issues in the watershed and makes clear that
complete implementation of the Watershed Protection Plan, including the components from the
Land Management Plan, is key to retaining filtration avoidance and ensuring that 2.5 million
people continue to enjoy an abundant and high-quality water supply.

2.5 STAC and From Here Forward

In 1996, DWSP assembled a group of natural resource professionals from local universities,
federal agencies, and Non-Governmental Organizations to discuss natural resource management
issues and to advise DWSP on focused research opportunities. The STAC (Science and
Technical Advisory Committee) group met several times through 2000. In April 2010, the
Secretary of EOEEA directed STAC to review the scientific principles that guide DWSP’s forest
management activities. The STAC report was presented in 2012. In response to the STAC
report, DWSP released From Here Forward: Changes to the Department of Conservation and
Recreation Division of Water Supply Protection’s Watershed Forest Management Program in
August of 2013 (both reports are available at www.mass.gov/service-details/dcr-watershed-
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science-and-technical-advisory-committee-stac). This document outlined a variety of changes to
DWSP’s forest management program which have been incorporated into this LMP:

e Improvements in public information and opportunities for input

e Improvements in the internal lot review and oversight procedures

e Revisions in the spatial and aesthetic characteristics of canopy openings

¢ Inclusion of live tree retention standards, and enhanced practices for the development of
old growth characteristics

e Enhancements in monitoring of BMP effectiveness and water quality impacts

e Strategies for the management of terrestrial invasive plant species

e Strengthened efforts to protect land within the Wachusett Reservoir watershed

2.6 Sources of Information

DSWP writes a variety of plans related to watershed management, including a Watershed
Protection Plan, Public Access Plans, and previous Land Management Plans. In many cases,
detailed information on an assortment of specific topics can be found in these varied plans. Past
Land Management Plans included a lot of this detailed information. However, in this LMP,
many of these sections have been eliminated or greatly condensed. Though this information is
not contained in this LMP, all the information exists in either previous Land Management Plans
or one of the other DWSP plans. Readers are urged to explore these plans (most available online
at www.mass.gov/service-details/dcr-watershed-plan-publications) for a more detailed
discussion:

e Quabbin Land Management Plan (2007)

e Ware River Land Management Plan (2003)

e Wachusett Land Management Plan (2001)

e Sudbury Land Management Plan (2005)

e Watershed Protection Plan (2013)

e Quabbin Public Access Plan (2017)

e Ware River Public Access Plan (2010)

e Wachusett Public Access Plan (2011)

e Sudbury Public Access Plan (2010)

e Terrestrial Invasive Plant Management Strategy (2011)

e Aquatic Invasive Species Plan (2010)
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3 Description of Watershed Resources
3.1 Watershed Ownership and Land Use

Land use and development patterns in a watershed influence the hydrology and water quality of its
streams and lakes/reservoirs, and are important considerations in determining the appropriate
protection measures for the watershed. The following sections detail current land uses and the
protection status of watershed lands.

3.1.1 Current Land Uses

Land cover and land use for the Quabbin, Ware, Wachusett and Sudbury watersheds, as of 2005, are
shown in Table 3-1. Overall, the watershed system is sparsely developed. The level of developed
land is lowest in the Quabbin watershed and becomes more developed and populated moving
eastward to the Sudbury watershed. No wastewater treatment plants or industrial discharges exist
within any of the four watersheds.

TABLE 3-1. LAND COVER AND LAND USe oF DCR/DWSP WATERSHEDS

Land Cover/Land Use (%) Excluding the Reservoirs
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WATERSHED
Quabbin Reservoir 88.3 5.6 2.2 1.5 0.1 03 | 2.0
Ware River 75.6 11.4 3.2 4.2 0.3 26 | 2.7
Wachusett Reservoir | 70.2 1.2 7.3 13.1 1.6 22 | 4.4
Sudbury Reservoir 40.8 1.3 6.2 | 30.5 122 | 0.2 | 8.8

The main land covers in all watersheds, forests and wetlands, is also the most protective of water
quality. Forests and wetlands total 94% on Quabbin, 87% on Ware, 71% on the Wachusett
watershed and 42% on the Sudbury. Agriculture accounts for 2% of the land use, and residential
area is 6%. Residential land use is mostly low density and is most extensive in the Sudbury
watershed, where housing density tends to be greater near the town centers. Commercial and other
land uses (highways, recreation, and waste disposal) are less significant in the watersheds. The
present commercial areas tend to be located near the town centers and along major roads.

Agriculture was a historically significant land use in this region, and was considered a high threat to
water quality through 1998. However, by the time of the 2013 Watershed Protection Plan,
agriculture was considered only a low threat as the percentage of land in agricultural use was now
very low in all watersheds and most of the agricultural operations were also very small. The
reduction in agricultural impacts is due to several factors: purchase by DWSP of critical lands,
conversion of other areas to residential development, close monitoring of the remaining sites, and an
extensive outreach program by DWSP to promote Best Management Practices.
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Animals with direct access to tributaries and wetlands are a source of nutrients and pathogens, and
can cause dramatic increases in turbidity. Improper manure management can also lead to elevated
concentrations of nutrients and pathogens, and is a possible source for emerging contaminants such
as antibiotics. The cultivation and harvesting of crops is a potential source of nutrients, pesticides,
herbicides, and elevated turbidity, especially during storm events. The use of Best Management
Practices can reduce these threats.

3.1.2 Protected Lands

Overall, the DWSP owns and/or directly controls about 44% of the entire watershed system:
approximately 60% of the Quabbin watershed, 40% of the Ware River watershed, 28% of the
Wachusett watershed, and 15% of the Sudbury watershed (Table 3-2). Other state agencies, non-
profit land conservation organizations and municipalities own and protect another 16% of the
combined watersheds (Figures 3-1, 3-2, 3-3, and 3-4).

TABLE 3-2. DWSP AND OTHER PROTECTED OPEN SPACE

D P D P O 0 a
Active Quabbin Reservoir 53,915 3,684 15,362 72,961 95,466 4,301
System Ware River 23,516 | 1,078 7,430 32,024 61,737
Wachusett Reservoir 17,191 2,531 12,446 32,168 70,678 636
Total 94,664 | 7,293 35,238 137,195 | 227,881
Emergency | Sudbury and Foss
System Reservoirs 2,381 0 1,715 4,096 16,350
O D 0 a
D P 0 0
Active Quabbin Reservoir 60.3% 16.1% 76.4%
System Ware River 39.8% 12.0% 51.9%
Wachusett Reservoir 27.9% 17.6% 45.5%
Total 44.7% 15.5% 60.2%
Emergency | Sudbury and Foss
System Reservoir 14.6% 10.5% 25.1%

Data from MassGIS and DCR Records. Land area excludes reservoir surface.

3.1.3 Rights-of-Way

A variety of infrastructure corridors traverse the DWSP watersheds, including overhead power lines,
underground communications lines, railroads, rail trails, roads, and highways. Management of these
areas is the responsibility of the owner, but DWSP does provide direction and coordination to ensure
water resources are adequately protected. For further discussion, see Section 4.1.7.
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FIGURE 3-1. QUABBIN RESERVOIR WATERSHED
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FIGURE 3-2. WARE RIVER WATERSHED
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FIGURE 3-3. WACHUSETT RESERVOIR WATERSHED
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FIGURE 3-4. SUDBURY RESERVOIR WATERSHED
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