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Executive Summary

This Integrated Water Resources Management Plan (IWRMP) for the Town of Medway,
Massachusetts is formulated in response to the needs of the Town and designed to protect the
environmental resources both within Medway and within the broader region surrounding the
Town. The purpose is to provide a plan to meet the Town’s water resources needs, establishing
a sustainable approach that responds to today’s challenges while supporting future growth and
development. To fully realize the potential of integrated solutions to Medway’s water resource
challenges, local interactions amongst the water resources systems must be understood.

As with most municipalities, Medway’s public infrastructure needs continue to grow and create
competing demands for limited Town resources. The Department of Public Services (DPS)
operates and maintains the Town’s domestic water system, wastewater collection system, and
stormwater system. Each of these systems requires continual management and improvement to
meet the changing needs of the Town while maintaining compliance with various state and federal
regulations. This IWRMP documents existing conditions within these three municipal
infrastructure systems, identifies and prioritizes system needs to support community goals, and
presents a management plan that meets system needs within a sustainable operational
framework to proactively manage Town infrastructure now and into the future.

Regulatory Drivers

Medway’s DPS operates and maintains municipal infrastructure systems that are subject to local,
state and federal regulations. These regulations contribute to the definition of “need” insofar as
operating standards and regulatory compliance represent a minimum threshold of investment.
The primary permits and associated operating regulations under which the Town manages water

resource infrastructures include:
o Water Management Act (WMA) Permit (potable water)

e Municipal separate storm sewer system (MS4) National Pollution Discharge Elimination
System (NPDES) General Permit (stormwater)
e Charles River Pollution Control District (CRPCD) NPDES Permit (wastewater Co-

Permittee)
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Goals/Strategies

The IWRMP continues the Town’s efforts to achieve goals established in the 2009 Master Plan,

as well as goals specifically tied to the performance of the water resources systems. These

include:

1.
2.
3.

Improve and protect water quality and quantity.

Protect water supply sources through local land use mechanisms.

Implement comprehensive water conservation measures, including leak detection,
metering, conservation-oriented water rates, drought contingency plans, and public
education.

Take an active role in maintaining and/or increasing Medway’s allocated capacity at the
CRPCD.

Mitigate environmental impacts of stormwater-driven water quality impairments through
local and regional implementation of best management practices (BMPs), both structural
and non-structural.

Establish an implementation plan for long term sustainability that is affordable, effective
and achievable.

Improve Town processes to eliminate barriers and streamline effective management of

water resources.

This IWRMP includes the following implementation strategies for needed improvements to the

water resources systems:

Support operations and maintenance (O&M) efforts of the DPS, including funding annual
infrastructure management needs such as I/l removal, leak detection, catch basin cleaning
and street sweeping.

Modify local site design or development standards to encourage creative approaches to
water resources management, including incorporating low impact development, green
infrastructure, and enhanced water conservation, where appropriate.

Engage the public in understanding the water resources systems to encourage voluntary
behaviors that improve conservation efforts, manage wastewater flows and improve

stormwater runoff quality.

Public Participation

The Town solicited and encouraged public participation in the IWRMP effort through three primary

sources:
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1. Public Communication — Through execution of a detailed Communication Plan (outlined
in Section 2.2) the Town provided an overview of the IWRMP process and regular updates
on the planning process. Outreach through a variety of media was critical to successfully
reach residents and business owners.

2. Citizens Advisory Task Force (CATF) Representation — The CATF was initiated to invite
knowledgeable stakeholders and partners, who in turn act as an extension of the public.
Each patrticipant provided insight into the key issues that concerned their constituents and
brought updates on the IWRMP process back to the broader stakeholders whom they
represented.

3. Public Participation — Through scheduled presentations, the public reviewed the details of
the draft IWRMP and provided feedback for incorporation into the final IWRMP.

The details of the public participation process through the IWRMP development is described in
Chapter 2.

Built and Natural Environment

Medway’s water resources systems interact with both the built and natural environment in a
variety of ways. Most of the Town (60.7%) is zoned residential, which contributes to a high
demand on municipal water and wastewater services, as well as contributing stormwater runoff .
The Town’s buildout analysis shows that over 2000 new homes and more that 4.1 million square
feet of commercial and industrial space would contribute to increased water demands. While the
Town currently has a moratorium on sewer extensions, supporting this future development is in
the best interest of the Town, however careful planning is needed to minimize impacts on the
environment. Population growth projections allow for planning for future needs. The Town
benefits from a variety of natural resources, including the Charles River and a robust groundwater
supply, however continued protection of these resources is required for long term sustainability.

Water Resources Systems and Needs

The DPS manages the three municipal water resources systems: wastewater, domestic water
and stormwater. The wastewater system was first developed in 1977 and serves the central and
southern areas of Town. Wastewater is transported to the Charles River Pollution Control District,
of which Medway is a co-permittee. Medway contributes approximately 0.8 million gallons per
day to the treatment plant, currently using approximately 83% of its allocated capacity. As such,
the Town has suspended the extension of the sewer system through a moratorium, although
residents located along the current sewer alignment can connect as their capacity is reserved
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through betterment previously assessed. Infiltration and inflow represent extraneous flows in
some portions of the system, contributing to reduced wet weather capacity and inflating the
wastewater discharge to the plant. The remaining portion of the Town utilizes on-site wastewater
management systems (septic), although there are many challenges related to the suitability of
soils within the Town. A summary of the wastewater needs discussed in Chapter 7 are
summarized below:

Table ES-1: Wastewater Needs

Managing wastewater flows to the CRPCD
Address I/I requires identification and removal of extraneous
flows from the wastewater collection system.

Improve Sewer System Support I/l mitigation and identify structural
Operations defects in aging infrastructure.

Provide actual measured flows to CRPCD and
remove the uncertainty of calculating flow
contributions based on assumptions.

Allow septic data to be queried real-time and
provide the Board of Health more reliable
information.

Install permanent flow
meters

Near Term Needs | |mprove record keeping of
septic failures

Provide public education for

. Help homeowners
septic owners

Allow the Town to continue with planned
development and provide sustainable wastewater
collection into the future. Allow the Town to lift the
sewer moratorium.

Connect failed septic systems to the collection
system if capacity becomes available.

Purchase Available
Wastewater Capacity at
CRPCD from Franklin

Long Term Needs | |imited Sewer Extensions

Medway is facing an ongoing challenge as it nears its allocated capacity for
wastewater treatment at the CRPCD. Planned developments will push the Town
past its capacity in the next 15 years, which limits future development potential in
Town, as well as the opportunity to extend sewers to current septic users.

The domestic drinking water system is supplied through groundwater wells with an annual
maximum raw water withdrawal limit of 0.92 MGD on an average basis. Regular treatment is
provided for the domestic water system to control naturally occurring iron and manganese, as well
as to provide corrosion control, disinfection and fluoridation. Ongoing challenges with treatment
at the Oakland Street well have limited its use, and effectively reduced the available water supply
for the Town. While the DPS is still able to meet the daily water demand, long term stability of the
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supply depends on reinstating the full capacity of the groundwater wells through additional

treatment. In addition, with population projected to increase, this effort is especially critical to

support growth within Town. The water system is also at risk if the largest supply well, Populatic,

were to be taken offline for repairs or emergency. The lack of redundancy and limited

intermunicipal water system connections further threaten the system. In addition, reducing the

volume of unaccounted for water (UAW) can help to offset supply limitation. A summary of the

drinking water needs discussed in Chapter 7 are summarized below:

Table ES-2: Drinking Water Needs

Near Term Needs

Resiliency and
Redundancy;
System Capacity

Currently, extended periods of high demand cannot
be satisfied without the Populatic Well or a source of
emergency supply. Sources of emergency supply,
equipment and protocols are not well established.
Water treatment improvement / expansion is needed
to supply near and long-term demand.

The Town is close to exceeding its supply.

Reducing UAW;
Increasing WMA Permit
Limit

UAW has exceeded the State Performance Standard
in all seven of the last reporting periods. This needs
to be addressed so that Medway can request an
increase in its WMA Permit to withdraw water.

Improving Documentation

Better documentation procedures are needed to
project Medway'’s drinking water demands and
measure system performance more accurately.

Long Term Needs

Infrastructure
Improvements

Updates to the Town’s hydraulic model can help
inform strategic decisions regarding the appropriate
phasing of infrastructure replacement projects.

Promoting Conservation

Reducing demand through conservation efforts can
reduce stress on the drinking water system
infrastructure.

Managing Demand from
Future Developments

The Town currently does not have a water use
review policy to determine if the domestic water
system can accommodate the needs of proposed
developments.

Increasing System
Capacity

The Town can use the Oakland Street well more
regularly if the well’s water is treated for Iron and
Manganese.

Increasing WMA
Permitted Volume

Projections show demand exceeding the WMA
authorized withdrawal limit in most scenarios by
2025.

Evaluate Reclaimed/Grey
Water for Industrial and
Agricultural Use

Reclaimed water is used directly in non-potable
applications such as irrigation.
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Evaluate Reclaimed
Water from CRPCD for
Indirect Potable Reuse

Reclaimed water from CRPCD is used to recharge
the underlying aquifer, indirectly supplying the
Town’s GW Wells.

Medway'’s drinking water supply is at immediate risk due to a lack of redundancy and

reliability. Challenges with water quality continue to drive the Town'’s infrastructure

priorities, and distribution system upgrades are overdue. Management of unaccounted

for water through leak and break detection is critical to meeting demand and allowing for

future growth.

The stormwater system serves to provide drainage throughout the Town, discharging into the

various water bodies, including the Charles River. The MS4 NPDES permit governs the quality of

these discharges and drives most of the needs for the stormwater system. While flooding related

to insufficient capacity and beaver dam construction does occur, the DPS efforts focus on

mapping of the stormwater system, as well as sampling. Further regulatory driven activities are

needed as the new permit is enacted.

Table ES-3: Stormwater Needs

Regulatory

Requirements

Reduce TMDLs in Charles
River

Develop and implement Phosphorus Control Plan

MS4 Permit Compliance

Town must continue with the activities outline in the
MS4 permit including public education and
involvement, their IDDE program, construction site
stormwater runoff management, stormwater
management in development, and
housekeeping/O&M procedures.

Near Term Needs

Address Localized
Flooding

The Town should address the hydraulic
inadequacies in stormwater drainage system

Manage Impervious Cover
of Proposed
Developments

Impervious coverage from commercial development
may contribute to increased stormwater runoff

Promote Public Education
and Engagement

Proper education of the public may help to address
residential stormwater issues and develop support
for future programs

Long Term Needs

Promote Stormwater
Capture and Infiltration

Stormwater runoff from future development may
contribute to drainage/flooding issues; Groundwater
infiltration will support existing streams and drinking
water supply

Improve Town'’s
Stormwater Inspection and
Maintenance Procedures

Town must address the inconsistencies in rules and
regulations related to managing stormwater assets
and BMPs
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Regulatory requirements drive most of the Town’s stormwater system needs,
however overall site development and public education are critical to protect this
system as the Town continues to grow. Managing water quantity and quality are
equally important.

Evaluation of Alternatives

Using an integrated planning model, called Stella (see Chapter 8), the IWRMP analyzed the
Town’s water resources system needs to identify alternatives that had the greatest impact on
each system individually as well as on multiple systems. These results informed the final plan
which sought to prioritize alternatives and recommendations based on their impacts, the needs
of the Town and the criticality of implementation. In terms of criticality, recommendations are
broken-down into three categories:

e High Priority - represents activities that require the Town’s immediate attention in the first
few years of the IWRMP implementation plan. These recommendations may be required
by permits, critical needs for the water resource systems, or influential towards the
implementation of future recommendations.

¢ Medium Priority — reflects some of the ongoing and proposed activities that that the Town
undertakes to maintain and/or improve the water resource systems. This includes
assessments of system performance, targeted system infrastructure rehabilitation and
improvements, yearly system maintenance, and the implementation of tools to assist with
system management.

e Low Priority — less critical activities that will help to optimize system performance and/or
management. These recommendations provide support to other IWRMP

recommendations and are spread throughout the first 10 years of the implementation plan.

Integrated Water Resources Management Plan (IWRMP)

Medway’s IWRMP provides a long-term (20-year) plan which prioritizes needs from the three
water resources systems: wastewater, domestic water, stormwater. This plan provides a roadmap
for the DPS to manage its resources in an integrated manner, by tackling the most critical issues
through solutions that provide multiple benefits throughout the systems. This approach provides
a thoughtful approach to allow for long term sustainability of the systems, as well as cost-effective
alternatives. The recommended implementation plan for the IWRMP is shown in Table ES-4
through ES-7. Tables ES-4 and ES-5 document the Town’s existing programs which will continue
under the IWRMP. Medway has already begun to implement this IWRMP, including making
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changes to its operations and maintenance efforts to identify and reduce unaccounted for water,
as well as initiating capital projects. In addition, the MS4 program has previously been planned
with the implementation of the new permit in 2018. Many of the programs identified as high and
medium priorities have been initiated by the Town and are included herein to further support the
good work that is already underway.

This plan requires targeted spending early in the implementation period to address critical
weaknesses, specifically in the water supply system. Roughly 66% of the IWRMP total cost is
associated with improvements to the drinking water system. As the Town continues to implement
this long-term plan, there are various sources of funding for the components of the IWRMP that
include those from within Medway (such as taxes, betterments and bonds), those from state and
federal agencies (such as the State Revolving Fund (SRF) and other grants/loans) and those
from private parties.

The Town will continue to use this IWRMP framework as a planning tool, creating a living
document for its infrastructure needs. As new studies and projects are identified, they will be
included in the plan. As such, the later years of this 20-year plan will continue to be modified,
especially as the Town completes its upcoming Water System Master Plan update, and other
studies which will further inform capital needs. Changes in State or Federal regulations, or
environmental conditions may also initiate new projects for inclusion in the IWRMP.
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Table ES-4: IWRMP Current Spending Implementation Plan Years 0-10 (2018 Dollars)

e High, medium and low priorities represent relative importance of projects with respect to meeting regulations, maintaining operation of the water resources systems, and providing long-term service.
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Water Current YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Resource Current Program Estimated Value 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
= SW MS4 Program Implementation $4,856,000 $468,500 $444,500 $405,500 $424,000 $412,500 $480,000 $455,500 $415,500 $435,000 $423,000 $492,000
T Subtotal High Priority Cost: $ 4,856,000 $468,500 $444,500 $405,500 $424,000 $412,500 $480,000 $455,500 $415,500 $435,000 $423,000 $492,000
WW Permanent Sewer System Metering $247,000 $27,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000
WW SSES Investigations and Rehabilitation $1,000,000 $200,000 $200,000 $200,000 $200,000 $200,000
wWw Temporary Sewer System Metering $50,000 $50,000
'g DW Unaccounted for Water Activities $110,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
a DW Update Town-wide Drinking Water Hydraulic Model $50,000 $50,000
g DwW Annual Water Distribution System Maintenance $1,100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000
é DW Highland and Lovering Tank Painting/Cleaning $1,000,000 $500,000 $500,000
DwW Indoor and Outdoor Water Conservation $165,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000
ALL Public Education and Engagement $11,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Subtotal Medium Priority Cost: $3,722,000 $126,000 $348,000 $148,000 $848,000 | $148,000 $348,000 $148,000 $348,000 $648,000 $148,000 $348,000
Total IWRMP Current Spending Years 0-10 Cost: $8,578,000 $594,500 $792,500 $553,500 $1,272,000 $560,500 $828,000 $603,500 $763,500 | $1,083,000 $771,000 $640,000
Table ES-5: IWRMP Current Spending Implementation Plan Years 11-20 (2018 Dollars)
Water Current Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20
Resource Current Program Estimated Value 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
< SW MS4 Program Implementation $4,609,000 $467,000 $426,000 $446,000 $433,000 $504,000 $478,500 $436,500 $457,000 $444,000 $517,000
S Subtotal High Priority Cost: 54,609,000 5467,000 $426,000 $446,000 $433,000 $504,000 $478,500 $436,500 $457,000 $444,000 $517,000
WwWw Permanent Sewer System Metering $220,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000
WwWw SSES Investigations and Rehabilitation $1,000,000 $200,000 $200,000 $200,000 $200,000 $200,000
WW Temporary Sewer System Metering $50,000 $50,000
‘? DW Unaccounted for Water Activities $100,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
'::i DW Update Town-wide Drinking Water Hydraulic Model $50,000 $50,000
§ DW Annual Water Distribution System Maintenance $1,000,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000
E DW Highland and Lovering Tank Painting/Cleaning $1,000,000 $500,000 $500,000
DW Indoor and Outdoor Water Conservation $150,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000
ALL Public Education and Engagement $20,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Subtotal Medium Priority Cost: $3,590,000 $448,000 $148,000 $348,000 $648,000 $348,000 $148,000 $348,000 $148,000 $848,000 $148,000
Total IWRMP Current Spending Years 11-20 Cost: $8,199,000 $915,000| $574,000| $794,000| $1,081,000| $852,000| $626,500 $784,500| $605,000| $1,292,000 $665,000
Note:




Table ES-6: IWRMP Implementation Plan Years 0-10 (2018 Dollars)

e High, medium and low priorities represent relative importance of projects with respect to meeting regulations, maintaining operation of the water resources systems, and providing long-term service.
e |WRMP projections include current projects and programs identified within the planning period. Additional projects are expected to be identified as the Town implements its Asset Management program and updates its Water Master Plan. Changes to State and
Federal regulations, environmental conditions as well as local development and growth may also drive additional spending not currently part of this plan.

1 Sewer extension costs may be offset through betterment assessments. Costs represented herein do not include betterment offsets.
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Water Opinion of YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Resource Recommendation Probable Cost 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
WW Purchase Available Wastewater Capacity at CRPCD $950,000 $950,000
= DW Drinking Water Quality - Treatment Improvements $15,000,000 | $1,000,000 | $6,000,000 | $3,000,000 | $3,000,000 | $2,000,000
é DW Drinking Water Supply Capacity Redundancy/Reliability $2,191,000 $467,000 $1,347,000 $377,000
% DW Update Emergency Drinking Water Supply Plan $65,000 $65,000
T DW Pursue WMA Permit Withdrawal Limit Increase $15,000 $15,000
Subtotal High Priority Cost: $18,221,000 | $1,950,000 | $6,467,000 | $3,065,000 [ $4,347,000 | $2,377,000 $0 $0 $0 $0 $0 $0
DW Water Distribution System Improvements $9,915,000 | $2,990,000 | $2,425,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000
2 Sw Drainage Improvements $320,000 $320,000
.§ SwW Stormwater Structural BMPs $137,500 $33,500 $46,000 $52,000
DE- Sw Stormwater Infiltration Analysis $24,000 $6,000 $6,000 $6,000 $6,000
% ALL Asset Management Program $475,000 $75,000 $75,000 $75,000 $75,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000
= Subtotal Medium Priority Cost: $10,871,500 | $3,065,000 | $2,500,000 | $575,000 | $575,000 [ $845,000 [ $525,000 [ $558,500 | $577,000 | $531,000 | $583,000 | $531,000
WW Purchase CCTV Equipment to Support WW Operations $150,000 $150,000
2 Ww Limited Sewer Extensions? $920,000 $175,000 $350,000 $400,000
.E DW Redevelop Water Supply Impact Mitigation Fee $20,000 $10,000 $10,000
% Sw Promote Impervious Cover Management $50,000 $30,000 $20,000
3 ALL Review Interdepartmental Workflow for Development N/A
Subtotal Low Priority Cost: $1,140,000 $0 $0 $10,000 $10,000 |  $180,000 $20,000 $0 $0 | $175,000 | $350,000 |  $400,000
Total Opinion of Probable IWRMP Cost: $30,232,500 | $5,015,000 | $8,967,000 | $3,650,000 | $4,932,000 | $3,402,000 | $545,000 | $558,500 | $577,000 | $706,000 | $933,000 | $931,000
Table ES-7: IWRMP Implementation Plan Years 11-20 (2018 Dollars)
Water Opinion of Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20
Resource Recommendation Probable Cost 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
DW Water Distribution System Improvements $5,000,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000
SW Install Stormwater Structural BMPs $60,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000
§ ALL Asset Management Program $250,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000
g Subtotal Medium Priority Cost: $5,256,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000
Total Opinion of Probable IWRMP Cost: $5,256,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000
Notes:




1. Introduction

This Integrated Water Resources Management Plan (IWRMP) for the Town of Medway,
Massachusetts is formulated in response to the needs of the Town and designed to protect the
environmental resources both within Medway and within the broader region surrounding the
Town. The purpose is to provide a plan to meet the Town’s water resources needs, establishing
a sustainable approach that responds to today’s challenges while supporting future growth and
development. By integrating the water, wastewater and stormwater needs into a single
management plan, this IWRMP encompasses a holistic evaluation of the water resources
systems while presenting a thoughtful plan for the future. The IWRMP references the
Environmental Protection Agency’s (EPA’s) Integrated Municipal Stormwater and Wastewater
Planning Approach Framework (Integrated Planning Framework) as guidance in the development
of the plan presented herein. The plan’s scope is also in conformance with Massachusetts
Department of Environmental Protection (MassDEP) informal guidance on the development of
IWRMPs under the Massachusetts Water Policy and guide to Water Resources Management
Planning.

EPA’s Integrated Planning Framework is a regulatory construct. Manmade infrastructure (sewer,
storm, potable water) disrupt natural water resources hydrology and ecology in significant ways,
and yet they are indispensable. Regulatory programs have evolved in tandem with our recognition
of the environmental impacts of our urban development, but generally have done so in isolated
silos of jurisdiction. The Integrated Planning Framework is a relatively new regulatory paradigm.
It allows infrastructure operators to invest in their infrastructure in a manner that achieves broad-
based goals of water quality improvement and protection, while elevating the highest risk/reward
infrastructure improvements over compliance tasks with fewer quantitative benefits. This is a
recognition that our water resource systems are inter-related, and a failure in one may manifest
in another (e.g. collapsed sewer pipe resulting in an SSO that drains to a catch basin and
discharges to the river). Conversely, an investment in one system may have benefits for another
(e.g. construction of a stormwater infiltration basin for phosphorus removal that contributes to
aquifer health and potable well sustainability). To fully realize the potential of integrated solutions
to Medway’s water resource challenges, these interactions locally must be understood.
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1.1 Organization of the Report

This IWRMP summarizes the integrated planning efforts and documents the existing conditions
of the domestic wastewater, water and stormwater systems. The report is divided into the
following sections:

Executive Summary: This section provides a high-level summary of the IWRMP process, outlines

the needs of the water resources systems and presents the final recommendations and
implementation plan.

Chapter 1 - Introduction: This section describes the context of the IWRMP, including regulatory

and local drivers for the integrated planning effort. Related planning documents are summarized,
as well as an overview of the program goals and strategy.

Chapter 2 — Public Participation: This section outlines the effort to engage stakeholders in the

IWRMP process, including seeking feedback to drive the direction of the plan.

Chapter 3 — Built and Natural Environment: This section summarizes the built and natural

environment within the Town of Medway. These existing conditions provide the basis for the
identification of system needs.

Chapter 4 - Existing Wastewater System: This section provides a detailed summary of the existing

wastewater system, including the Charles River Pollution Control District (CRPCD), wastewater
system performance, reference to regulatory drivers and operational considerations. A summary
of prior relevant studies on the wastewater system is also included.

Chapter 5 - Existing Domestic Water System: This section provides a detailed summary of the

existing domestic water system, including the public water supply and distribution system as well
as private water supplies. The section describes the historical system performance, regulatory
drivers and operational considerations.

Chapter 6 - Existing Stormwater System: This section provides a detailed summary of the existing

stormwater system, including the system performance and a discussion of the regulatory drivers.
This section also references operational considerations and funding.
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Chapter 7 — Needs Assessment: This section documents the assessment of system needs for

the wastewater, water and stormwater systems within the Town of Medway and presents
conclusions.

Chapter 8 — Development and Screening of Alternatives: This section describes the development

of alternative improvements in response to the needs identified in Chapter 7, along with the details
of the screening process.

Chapter 9 — Integrated Water Resources Management Plan: This section includes detailed

descriptions of the recommended capital and non-capital projects (e.g. policy or administrative
strategies), including engineer's estimate of probable construction cost. This section also
describes the implementation plan for the recommended projects, including a discussion of the
funding mechanisms and strategies for implementation.

1.2 Program Background and Development

As with most municipalities, Medway’s public infrastructure needs continue to grow and create
competing demands for limited Town resources. The Department of Public Services (DPS)
operates and maintains the Town’s domestic water system, wastewater collection system, and
municipal separate storm sewer system (MS4). Each of these systems requires continual
management and improvement to meet the changing needs of the Town while maintaining
compliance with various state and federal regulations. This IWRMP documents existing conditions
within these three municipal infrastructure systems, identifies and prioritizes system needs to
support community goals, and presents a management plan that meets system needs within a
sustainable operational framework to proactively manage Town infrastructure now and into the
future.

The development of the IWRMP included two phases:

o Phase | focused on advancing the Town’s understanding of, and compliance with, the
requirements mandated through the National Pollutant Discharge Elimination System
(NPDES) MS4 General Permit under which the MS4 system is regulated. At project
initiation the Town was operating under a General Permit issued in 2003. Although
originally anticipated to expire in 2008, the permit was administratively continued while
several new Draft General Permits were published by the U.S. Environmental Protection
Agency (US EPA). During this period, the Town utilized Phase | of the IWRMP to
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accomplish outstanding compliance activities and enhance program elements. Phase |
also initiated the public outreach process through implementation of a Citizens Advisory
Task Force (CATF) and IWRMP Task Force. These outreach efforts are described in detalil
in Chapter 2. Work products from Phase | efforts included:

o lllicit Discharge Detection and Elimination Plan, 2014

o Municipal Services Operations and Maintenance Plan, 2014

o Town-wide Stormwater System Map, 2014

Phase II of the IWRMP continued the integrated planning process, incorporating the
drinking water and wastewater systems. This phase included development of the written
IWRMP and associated activities outlined herein, including:
o Documentation of the Town’s built and natural environment;
o Completion of a Town growth and buildout analysis — including water supply and
wastewater collection projections;
o Completion of a needs assessment for water and wastewater systems,
incorporating stormwater system needs identified through Phase I;
o Evaluation of alternatives to address needs; and,
o Development of the integrated plan, including an implementation plan.

1.2.1 Regulatory Considerations

Medway’s DPS operates and maintains municipal infrastructure systems that are subject to local,

state and federal regulations. These regulations contribute to the definition of “need” insofar as

operating standards and regulatory compliance represent a minimum threshold of investment.

Changing regulations introduce new challenges to the management of the Town’s municipal water

resources infrastructure. The primary permits and associated operating regulations under which

the Town manages water resource infrastructures include:

Water Management Act (WMA) Permit (potable water)

MS4 National Pollution Discharge Elimination System (NPDES) General Permit
(stormwater)

Charles River Pollution Control District (CRPCD) NPDES Permit (wastewater Co-

Permittee)
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1.2.2 Past Reports and Studies

The Town has invested in other town-wide planning reports recently that support this IWRMP and
are referenced throughout the plan as they relate to identifying needs and solutions. These reports
include:

e Town of Medway Master Plan, 2009

¢ Open Space and Recreation Plan (OSRP), 2009

e Zoning Bylaw and Map, 2017

The Town of Medway has also completed several reports which include components that identify
and address water resource needs within the Town. Grant projects and development-specific
studies undertaken from 2013-2016 also support the development of this IWRMP, including the
Exelon Power Water Supply and Demand Assessment, 2015. These reports include:

o Haley and Ward, 1999, Sewer Master Plan

¢ Haley and Ward, 2012, June 2011, Chicken Brook Interceptor Sewer Inspections

e Haley and Ward, 2017, Water System Integrity Report

o Kleinfelder, 2013, lllicit Discharge Detection & Elimination Program Plan, Town of Medway

¢ Kleinfelder, 2014, Unaccounted for Water Compliance Plan, Town of Medway

o Kleinfelder, 2014, Water Management Act Grant Report: Town of Medway Water Audit
Report; Top 10 Industrial /Commercial / Institutional Water Audit Report

o Kleinfelder, 2015, Town of Medway Sustainable Water Management Initiative FY15 Grant
— District Metering & Water Loss Memorandum

o Kleinfelder, 2015, Water Supply & Demand Assessment in Relation to Exelon Power
‘West Medway II’ Project

o Kleinfelder, 2016, Town of Medway Stormwater Utility Feasibility & Draft Implementation
Framework

e Weston and Sampson, 2010, Water System Master Plan

In addition, the MassDEP has completed multiple Total Maximum Daily Load (TMDL) studies for
the Charles River Basin which have implications for the Town’s stormwater management
obligations. A 2007 study focused on a TMDL for the Lower Charles River and addressed
nutrients, noxious aquatic plants, and water clarity impairments. The 2007 TMDL Study indicated
that “regular occurrences of severe algal blooms during the summer months reduce water clarity
and contribute to anoxic bottom waters that do not support aquatic life”. A separate 2011 TMDL
Study for the Upper/Middle Charles River indicated:
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“‘Both water quality monitoring data and visual evidence demonstrate that the
Upper/Middle Charles is significantly impaired from excessive nutrients with

excessive algae blooms and large extents of aquatic plant growth.”

As a community within the Charles River basin, Medway is subject to certain pollutant reductions

required under the respective TMDLSs, including:

Final Pathogen TMDL for the Charles River Watershed, CN 156.0, 2007

Final Total Maximum Daily Load for Nutrients in the Lower Charles River Basin,
Massachusetts, CN 301.0, 2007

Total Maximum Daily Load for Nutrients in the Upper/Middle Charles River,
Massachusetts, CN 272.0, 2011

1.3 Program Goals and Implementation Strategies

The 2009 Master Plan listed four major goals for the Town’s water and sewer infrastructure which

provided an important context for this IWRMP. These goals all remain relevant to the current

planning effort, as they have been validated through several other recent planning reports listed

above,

8.
9.

10.

11.

as well as through the IWRMP public participation process:

Improve and protect water quality and quantity.

Protect water supply sources through local land use mechanisms.

Implement comprehensive water conservation measures, including leak detection,
metering, conservation-oriented water rates, drought contingency plans, and public
education.

Take an active role in maintaining and/or increasing Medway’s allocated capacity at the
CRPCD.

In addition to the above goals, this IWRMP also seeks to achieve the following:

12.

13.

Mitigate environmental impacts of stormwater-driven water quality impairments through
local and regional implementation of best management practices (BMPs), both structural
and non-structural.

Establish an implementation plan for long term sustainability that is affordable, effective

and achievable.

14. Improve Town processes to eliminate barriers and streamline effective management of

water resources.
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This IWRMP includes the following implementation strategies for needed improvements to the
water resources systems:

e Support operations and maintenance (O&M) efforts of the DPS, including funding annual
infrastructure management needs such as I/l removal, leak detection, catch basin cleaning
and street sweeping.

¢ Modify local site design or development standards to encourage creative approaches to
water resources management, including incorporating low impact development, green
infrastructure, and enhanced water conservation, where appropriate.

¢ Engage the public in understanding the water resources systems to encourage voluntary
behaviors that improve conservation efforts, manage wastewater flows and improve

stormwater runoff quality.
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2. Public Participation

As described in the EPA’s Integrated Planning Framework, Medway's IWRMP sought to
implement “a process which opens and maintains channels of communication with relevant
community stakeholders in order to give full consideration of the views of others in the planning
process and during implementation of the plan.” This Chapter outlines the IWRMP’s public
participation process, including the engagement of a targeted stakeholder group and a summary
of feedback received on the specific elements of the plan.

2.1 Public Participation Plan and Efforts

The Town solicited and encouraged public participation in the IWRMP effort through three primary
sources:

4. Public Communication — Through execution of a detailed Communication Plan (outlined
in Section 2.2) the Town provided an overview of the IWRMP process and regular updates
on the planning process. Outreach through a variety of media was critical to successfully
reach residents and business owners.

5. Citizens Advisory Task Force (CATF) Representation — The CATF was initiated to invite
knowledgeable stakeholders and partners, who in turn act as an extension of the public.
Each participant provided insight into the key issues that concerned their constituents and
brought updates on the IWRMP process back to the broader stakeholders whom they
represented.

6. Public Participation — Through scheduled presentations, the public reviewed the details of
the draft IWRMP and provided feedback for incorporation into the final IWRMP.

2.2 Communication Plan

The Town implemented a communication plan to provide regular updates on the planning
process. The Town utilized the DPS website as the medium for communicating with the public.
Additional communication was accomplished through distribution of brochures and display of
posters. The communication plan for the IWRMP was tailored to also incorporate educational
messaging required under the MS4 permit. Implementation of the IWRMP communication plan

accomplished the milestones as shown in Table 2-1:
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Table 2-1: Communication Plan

Communication Milestone

Summary of Communication

Issue Press Release v Solicited participants for Citizens Advisory Task Force

Publish in local newspaper v Newspaper article about Sustainable Water Management
Initiative Grant and IWRMP, Milford Daily News

Distribute IWRMP Brochures v" IWRMP Introduction

Summarized the IWMRP and provided information on local
water resources.
Introduced total maximum daily loads (TMDLs) and impact
on Medway.

Yard Waste Recycling & Composting
Distributed at Recycling Center.

Draft IWRMP

Present IWRMP Poster v" Described IWRMP process and objectives
v" Displayed at Medway Pride Day
Webpage Update #1. https://www.townofmedway.org/department-public-
Establish dedicated IWRMP services/dps-water-sewer/pages/integrated-water-resources-
management-program
website v" Provide overview of the IWRMP process including summary of
program goals and expected outcomes.
v' Introduce IWRMP Task Force.
v" Outline schedule for IWRMP development and public
participation opportunities
Reference IWRMP brochure (see Appendix A)
Webpage Update #2: Provide a summary of local water resources to provide basis
“What are Medway’s Local Water for public education.
Resources?” v Describe local surface waters and role in environmental and
flood protection.
v" Summarize role of groundwater in domestic water supply.
v" Provide statistics on Town’s water infrastructure — water,
sewer and drain.
Webpage Update #3: v" Outline the water cycle.
“How are Our Water Resources v" Describe how day to day activities impact local water
Connected?” resources.
Webpage Update #4: v" Provide tips for homeowners and businesses to reduce
“How Can You Help? Simple contaminants in the environment that impact water resources.
Steps You Can Take To Help v" Provide references for water conservation recommendations.
Protect Medway’s Water v' Encourage participation in Town’s rain barrel program.
Resources!”
Webpage Update #5: v' Summarize results of water system needs assessment and
Water system challenges and present initial solutions.
solutions
IWRMP Update #6: v/ Summarize results of wastewater system needs assessment
Wastewater system challenges and and present initial solutions.
solutions
IWRMP Update #7: v' Summarize results of stormwater system needs assessment
Stormwater system challenges and and present initial solutions.
solutions
IWRMP Update #8: v" Outline Draft IWRMP.
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Communication with the public will continue throughout implementation of the IWRMP as projects

are initiated and completed.

2.3 Stakeholder and Partner Outreach

Engaging with local stakeholders and partners is critical to the success of the IWRMP. The Town
engaged stakeholders through the establishment of a CATF. The CATF allowed participants to
engage in the details of the IWRMP process and products, providing insight and real-time
feedback. CATF participants provided cross-sectional representation of the Town through elected
and appointed positions, as well as citizens at large. The goal of the CATF was to provide
reciprocal learning. CATF members are considered ambassadors to the public, sharing what they
learn through participation with residents and stakeholders. They are also project participants,
sharing knowledge and local experience to contribute to the process.

The development and engagement of the CATF is summarized in Table 2-2. Meeting summaries

of all CATF meetings are included in Appendix A.

Table 2-2: Summary of Citizens Advisory Task Force Events

Date Activity Summary
August 13, 2012 Press release announcing IWRMP. Official formation of CATF
Invitation to participate
December 8, 2012 | Letter invitation to participate on CATF Invitees:
IWRMP CATF ¢ Medway Town Administrator

¢ Planning & Economic
Development Committee

e Town Planner

e Water/Sewer Board

DPS Director and Deputy

Director

495 MetroWest Partnership

Medway Business Council

CRPCD Executive Director

Citizen

Members of the press

Legislative delegates

January 24, 2013 Phase | CATF Meeting #1 held at Meeting agenda:

e Overview of WRMP
Phase | Scope
CATF Role

IWRMP Objectives
Public Outreach Plan

Town Hall
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Date Activity Summary
April 25, 2013 SWMI Grant Stormwater Utility Meeting agenda:
Workshop 1 . Introqluctlon to Stormwater
Funding
e National and Regional
Perspectives
¢ Medway Stormwater Program
and Future Priorities
e  Stormwater Utility
Implementation Approaches
May 29, 2013 SWMI Grant Stormwater Utility Meeting agenda:

Workshop 2

e Discussion of / update on
IWRMP Phase 1.

June 28, 2017

Phase || CATF Update Meeting #1
held at Town Hall

Meeting agenda:
e Project Purpose/Background
e Update on Needs Assessment
o Drinking Water
o Wastewater
o Stormwater
e MS4 Notice of Intent

November 16, 2017

Phase || CATF Update Meeting #2
held at Town Hall

Meeting agenda:
e Project Overview/Status
e Integrated Systems
e System Needs / Projections /
Alternatives
o Drinking Water
o Wastewater
o Stormwater
e Decision Model Development

January 10, 2017

Phase Il CATF Update Meeting #3
held at DPS Office

Meeting agenda:
e Project Overview/Status
e Evaluation of Scenarios
e Decision Model Results
e Feedback and Selection of
Preferred Scenario

April 17, 2018

Phase Il CATF Update Meeting #4
held at DPS Office

Presentation of Draft \WRMP

2.4 Public Participation

In addition to the stakeholder and partner outreach events noted above, the Draft IWRMP was
presented publicly to the Board of Selectmen on XXXXX.
This presentation included a summary of the IWRMP process which allowed the public to

understand the level of effort that went into developing the plan. The group reviewed the
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recommended alternatives and provided feedback on the direction of the plan, including the

priority projects.

2.5 Public Input and Conclusions

[Feedback on draft IWRMP]
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3. Built and Natural Environment

This chapter summarizes Medway’s built and natural environment and how they influence
management of water resources infrastructure within the Town. The built environment discussion
outlines land use and zoning, as well as an analysis of Town buildout potential using the Town’s
2009 Master Plan for reference. Understanding population growth and the economy is critical to
developing a sustainable long-term plan. The discussion of the natural environment addresses
existing conditions related to water resources, supply and quality. Understanding the influence of
local geology, floodplains, climate and species habitat provides a holistic evaluation of the unique

challenges that Medway faces.

3.1 Built Environment

Medway'’s roots are agricultural, and the Town’s rural character is still visible in the open fields,
low density residential development, and historic architecture. The primarily farming economy
was eventually augmented by large-scale industrial development fueled by mills on the Charles
River, Chicken Brook, and Hopping Brook. This industrial economy drove a housing boom. Early
residential areas were clustered along the Charles River near Village Street. After the mills closed
and major highways were constructed nearby, Medway became a predominantly residential

community. Newer commercial development is focused along Route 109 in commercial plazas.

3.1.1 Land Use and Zoning

Medway encompasses a total land area of 11.6 square miles, with the majority representing
residential land use. Land use (existing and future) is a critical factor in infrastructure planning.
For example, among other things land use generates data related to:
e Potable water demand (consumption) which differs greatly between residential,
agricultural and industrial users;
e Wastewater generation (discharges) in volume and effluent characteristics;

o Potential pollutant load export to receiving waters through stormwater run-off.

Zoning similarly directly impacts water resource planning. It dictates allowable land uses within
specific geographies, and the density to which that land use can be developed. Consequently,
the IWRMP evaluated current land uses and estimated future conditions based on “build-out”

potential under existing zoning. This analysis informed the future needs evaluation.
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Approximately 1.2 square miles (or 10%) of the total land area in Medway is impervious surface,

which includes roads, sidewalks, and parking areas. Percent of impervious area correlates

strongly with water quality impacts from stormwater discharge, and flooding related to increased

rate and volume of run-off. A summary of the land use classification of the Town is presented in

Table 3-1. This table also includes undeveloped parcels zoned as either residential or

commercial/industrial.

Table 3-1: Assessor’s Office Land Use Classification?

Land Use Percent of Total Sqg. Mi.

Residential 60.7 7.04

Undeveloped Residential 9.2 1.07

Commercial/Industrial 12.1 1.40

Undeveloped Commercial/Industrial 0.5 0.06
4.7 0.55

Chapter 61, 61A, 61B :

Government & Tax Exempt 12.8 1.48

Medway is divided into 14 zoning districts, each with a required minimum lot size, as summarized

in Table 3-2. The majority of Medway is zoned Agricultural Residential and Village Residential,

as shown in Figure 3-1.

Table 3-2: Medway’s Zoning Districts

District District Type Minimum Lot Size (SF)
AR-| - Agricultural Residential | 44,000
Residential AR-Il - Agricultural Residential 1l 22,500
VR - Village Residential 22,500
CB - Central Business 10,000
VC - Village Commercial 10,000
C-V - Commercial V 20,000
Nonresidential BI - Business/ Industrial 20,000
[-1 - Industrial | 20,000
[-1I - Industrial 1l 20,000
[-111 - Industrial 1lI 40,000
Overlay Flood Plain District N/A

2 Data obtained from Medway’s 2009 Master Plan (Medway, 2009).
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District District Type Minimum Lot Size (SF)
Adaptive Use Overlay District N/A
Groundwater Protection District N/A
Multifamily Overlay District N/A

The Town of Medway adopted the “Zoning Bylaw of the Town of Medway Massachusetts” (Zoning
Bylaw) in 1951 and amended it most recently in May 2017. The Zoning Bylaw sets requirements
for usage, setback, frontage and minimum lot sizes for development, and maximum height and

lot coverage.

The Zoning Bylaw includes four overlay districts, as follows:

I.  The Flood Plain District is defined by the 100-year floodplain as depicted on the Flood
Insurance Rate Maps (FIRM) for Medway and further defined by the Norfolk County Flood
Insurance Study (FIS), which went into effect July 17, 2012. It is intended to:

e prevent public emergencies resulting from water quality contamination and
pollution,

e avoid loss of utility services,

¢ eliminate costs of responding to and cleaning up flooding, and

e reduce damage to public and private property resulting from flooding waters.

.  The Adaptive Use Overlay District is intended to:

e promote economic development and preserve community character by

encouraging conversion of existing residential buildings in certain older

neighborhoods to limited business and mixed uses
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lll.  The Groundwater Protection District is intended to:

e protect the MassDEP designated Zone |l recharge areas to ensure an adequate
guantity and quality of drinking water for Medway residents, institutions, and
businesses and

e preserve and protect existing and potential sources of drinking water supplies.

IV. The Multifamily Overlay District establishes a special permit option to allow for the
development of Multifamily Dwellings or Apartment Houses and Multifamily
Developments. It is intended to:

e promote pedestrian oriented development, and

e increase the number of affordable housing units.

3.1.2 Buildout Analysis

The IWRMP utilizes the Town’s buildout analysis is to document the development potential in
Medway based on existing zoning, and consequently what the demands of such build-out might
require in terms of infrastructure and services. As noted above, approximately 9.7% of the Town
(2,097 acres) within the Town are currently undeveloped buildable land. The Town of Medway
utilized a buildout analysis developed by the Metropolitan Area Planning Commission (MAPC) in
2000, with supplemental analysis completed in 2001 by the Executive Office of Environmental
Affairs (EOEA). This buildout analysis included the following key findings:

e Projected that build out in Medway would include approximately 2057 new homes and
more than 4.1 million square feet of commercial and industrial space based on zoning and
environmental land constraint issues,

e Determined that at full buildout population of the Town would be approximately 18,106
people based on current zoning regulations, and

o Estimated that residential and commercial development buildout would increase water
demand from about 1,148,397 gallons per day (gpd) in 2000 to 1,883,430 gpd at build out,

representing an increase of 60%.

The 2009 Master Plan concluded that Medway’s buildout (18,106 people) would be reached
around 2040 based on population trends and building permit data. Buildout analyses are
theoretical and are useful for establishing demand parameters. However, buildout timeframes (i.e.
achieving full buildout) are highly variable and dependent on many outside factors. The figures
cited are used as a demand benchmark but not for project population projections and

implementation schedule purposes.
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The Town Master Plan acknowledges that residential development “tends to place significant
demand on municipal resources and infrastructure without providing much return in the form of
property taxes collected.” Therefore, the Master Plan concluded that rezoning land from
agricultural / residential to commercial / industrial should be considered, since “commercial and
industrial land districts generate more tax revenue than they cost in services provided.” Several
new developments have been either permitted or proposed in recent years. New planned

development is discussed in Section 7.

3.1.3 Population

Based on data from the 2009 Master Plan, Medway experienced slow growth in the 1970’s and
large jumps in population in the 1980’s and the 1990’s. The population has flattened in the 2000’s,
as shown in Table 3-3.

Table 3-3: Historic Population (Source: US Census)

Average Annual
Year Population Absolute Change
Change (%)

1970 7,938 - -

1980 8,447 509 0.62%
1990 9,931 1,484 1.63%
2000 12,448 2,517 2.28%
2005 12,764 316 0.50%
2010 12,752 -8 -0.02%
2015 13,2263 474 0.73%

3.1.3.1 Population Growth Projections

To develop a comprehensive plan for Medway’s water resources, the IWRMP evaluated the
potential for population growth. These population projections represent realistic growth
considerations, whereas the buildout analysis noted above considered the full buildout potential,
which is a theoretical scenario. Several data sources are available for development of population
growth projections, including:

e UMass Donahue Institute’s Population Estimation Program (UMDI)

o Massachusetts Department of Transportation (Mass DOT)

3 Source: 2015 United States Population Estimate
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Table 3-4 shows projected populations from the UMDI Main Projection Series, which analyzes

recent regional trends to estimate future populations.

Table 3-4: UMDI Population Projections

_ Average Annual
Year Population Absolute Change
Change (%)
2020 13,146 -80* -0.12%
2025 13,312 166 0.25%
2030 13,502 190 0.28%
2035 13,526 24 0.04%

Population projections from the two sources noted above, as well as population measured by the

U.S. Census are displayed in Figure 3-2.

As shown in Figure 3-2, the UMDI projection consistently provides a higher estimate than Mass
DOT projections. While the estimates differ from one another by approximately 6%, looking to
multiple sources for population estimates can be useful in providing an upper and lower limit for
anticipated population growth. Both population projections predict a population decrease from
current census estimates for the year 2020 and differ by approximately 6% for the final 2035

population estimate.

4 As measured from the 2015 United States Census population estimate
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L4000 Population Data and Projections (2000-2035)

13500

13000 ~\\\\\\\~
//

12500

12000
=—@®— MassDOT

Population

11500 UMASS Donahue

US Census
11000

10500

10000
2000 2005 2010 2015 2020 2025 2030 2035

Year

Figure 3-2: Medway’s Population Data and Projections (2000 — 2035)
3.2 Natural Environment

3.2.1 Climate

The Town of Medway maintains a weather station (ID: KMAMEDWA10) located on Village Street
West at 200 feet above sea level. The station records temperature, humidity, dew point,

precipitation, pressure, and wind speed and direction every five minutes.

The average daily high temperatures in January and July are 37 F and 84 F, respectively. Normal
rainfall averages 48.75 inches annually, and the average annual total snowfall is 42.8 inches. The
mean number of days with precipitation is 80. The average wind speed varies from 5.6 miles per
hour (mph) in the windier part of the year (November 2 to April 27) to 4.0 miles per hour (mph)

during the calmer time of the year (April 27 to November 2).

3.2.2 Geology and Hydrogeology

Medway'’s surficial geology is largely a result of glacial activity that occurred most recently about
10,000 to 20,000 years ago. The four surficial deposits near Lake Medfield are: alluvial deposits,
swamp deposits, Populatic Pond deposits, and Medway deposits. Alluvial deposits consisting of

sand, silt, and minor gravel are found in flood plains along the northern boundary of the Charles
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River. Swamp deposits consist of sand, silt, clay, and organic materials. The Populatic Pond
deposits and Medway deposits, which run along the northern and southern side of the Charles

River, consist of varying amounts of sand and gravel.

Deposits of sand and gravel typically have higher permeabilities than bedrock and till and may
yield large quantities of water. The high and medium yield overburden aquifers in Medway that
supply the Town’s four wells are located within the Charles River Basin and are hydraulically
connected to the Charles River and its tributaries, ponds, and wetlands, as shown in Figure 3-3.
Surficial geologic deposits in Medway are underlain by Quincy Granite. This rock unit consists of
dark gray to dark green, alkaline granite containing riebeckite and aegirine. The Quincy Granite
unit is surrounded to the north, east, and west by Biotite Granite and Dedham Granite rock units.

Further south in Bellingham it is bordered by the Bellingham Conglomerate.

3.2.3 Soils

Most of the soils in Medway are fine sandy loams as listed in Table 3-5 and shown in Figure 3-3.

Table 3-5: Soils in Medway

Soil Category Soil Name

Sandy loam Canton
Merrimack
Paxton
Ridgebury
Scituate
Woodbridge
Hinckley

Loamy sand Deerfield

Silt loam Rippowam

Raynham
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3.2.4 Topography and Depth to Groundwater

The terrain ranges in elevation from 135 to 370 feet above mean sea level. Figure 3-4 shows the
USGS Topographic quadrangle map for Medway. Depth to groundwater was estimated using the
Natural Resources Conservation Service Soil Classifications. Each soil is assigned a range for
“‘depth to high water table”. The midpoint of the range was assumed to be the depth to
groundwater. Estimated depth to groundwater in Medway ranges from 1.4 feet to 5.3 feet below

grade.

3.2.5 Water Resources

Medway’s natural water resources consist of surface waters (rivers, brooks, ponds, and wetlands)
and groundwater. All of Medway lies entirely within the Charles River Basin and the Charles River
forms about two-thirds of the Town’s southern boundary with Franklin. Other important waterways
are Chicken Brook and Hopping Brook. Chicken Brook flows through the center of Town, from
Holliston in the north to the Charles River in the south. Chicken Brook frequently runs dry during
the warmer months. Hopping Brook flows from Milford in the northwest to the Charles River in the
south. A portion of Hopping Brook is protected by town-owned and Army Corps of Engineers land
on its borders. In the East, Medway shares the Great Black Swamp with Millis. There are also
several ponds throughout Medway, with Park Pond and Milk Pond along the Chicken Brook. The

major streams, rivers ponds and watersheds are shown on Figure 3-5.

3.2.5.1 Flood Plains

Medway has three major types of flood hazard zones as identified on the Norfolk County Flood
Insurance Rate Map (FIRM) issued by the Federal Emergency Management Agency (FEMA) and
shown on Figure 3-5:
Zone A represents an area that will be inundated by a 100-year storm (a storm event with a one
percent annual probability of occurrence) for which no Base Flood Elevations have been
determined. Medway has three small Zone A areas:

e between Village Street and Forest Road, along an abandoned railroad bed,

e near the northern part of Hopping Brook, and

e along the small brook near the intersection of Route 109 and Holliston Street.
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Figure 3-4: USGS Quadrangle Map
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Zone AE represents an area that will be inundated by a 100-year storm for which Base Flood
Elevations have been determined. Medway has one Zone AE area that closely follows most of
Hopping Brook, Chicken Brook, the Charles River, and the small brook near the intersection of
Route 109 and Holliston Street.

Zone X500 can represent one of the following:
e an areathat will be inundated by a 500-year storm (a storm event with a 0.2 percent annual
probability of occurrence),
e an area inundated by 100-year storm with average depths of less than one foot or with

drainage areas less than one square mile, or

an area protected by levees from 100-year storm flooding. Zone X500 is the most common
zone in Medway. X500 zones border the AE zones along Hopping Brook, Chicken Brook, the
Charles River, and the small brook near the Route 109 and Holliston Street intersection. Other
X500 zones include an area near Hopping Brook around Route 109, and the areas

surrounding the AE zone near Park Pond and Milk Pond.

3.2.5.2 Wetlands

Wetlands are prevalent throughout the Town, as seen on Figure 3-5. Most of the wetlands are
deciduous forested wetlands. There are several wetland areas in Town that are within floodplain
Zone X500, including an area west of Clark Street, two areas near Stall Brook at the Milford and
Bellingham borders, the area around Summer Hill Road, the wetlands at the end of the brook
near the Highland Street and Park Street intersection, four areas in the Black Swamp, an area of
wetlands on Route 126 near Pheasant Run Road and two patches of wetlands along the brook
that offshoots eastwardly from Milk Pond.

3.2.5.3 Water Supply Protection

The Town provides drinking water to residents and businesses from four local groundwater supply
wells installed in sand and gravel aquifer deposits (Figure 3-5). All four wells are located within
the Charles River Basin in the Bogastow Brook sub-basin and the Charles Chicken Brook to Stop
River sub-basin. Based on Medway’s 2009 Master Plan, the Town owns or controls approximately
66 acres of land to protect the public water supply. In addition, as discussed in Section 3.1.1, the
Town has a Groundwater Protection Overlay District intended to protect Zone Il recharge areas.

The Town’s water supply wells are discussed further in Section 5.1.
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3.2.5.4 Dams

The Choate Pond Dam was constructed along Chicken Brook in 1827, creating Choate Pond.
This is the only dam owned by the Town of Medway. This earthen dam was originally constructed
to power a box board mill, but now serves recreational purposes. The Choate Pond dam does not
have an emergency spillway and is classified as a “significant hazard potential” by DCR, which
requires a Phase | inspection every five years. The last inspection was performed in 2016. The
Town is in the process of constructing a splash pad and wooden pavilion at Choate Park.

Historical mills located along the Charles River utilized dams between Medway and Franklin to
control water for industrial use. The Sanford Mill Dam and West Medway Dam are currently still
in place along the Charles River. These dams are both privately owned, and the latest records
available from the Charles River Watershed Association list the Sanford Mill Dam as a significant
hazard and the West Medway dam as a low hazard. In addition to man-made dams, a variety of
beaver dams are also present throughout Medway which contribute to localized flooding.

3.2.5.5 Surface Water Quality and Impairments

Medway is one of thirty-five communities associated with the Charles River Watershed. The
watershed is comprised of approximately 308 square miles of land along the 80-mile-long Charles
River stretching from Echo Lake in Hopkinton, MA to the Boston Harbor. Medway resides entirely
within the watershed near the upstream end of the Charles River, which establishes most of the
town’s southern border. Several water bodies in Medway have been determined to be impaired
for various pollutants. Table 3-6 presents Medway’s water bodies and their associated pollution

impairments.

From a regulatory perspective, when a water body is impaired to the point that it can no longer
support its designated uses, a mechanism known as the “Total Maximum Daily Load” (TMDL) is
put into place. This legally enforceable mechanism sets specific mass load allocations (typically
based on a total annual load) for the pollutant causing the impairment to all permitted point
sources discharging to the tributary waterways. As noted in Section 1.2.2, Medway is required to

comply with final TMDLSs for bacteria (pathogens) and nutrients in the Charles River.
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Table 3-6: Impaired Waters, Town of Medway MA

Segment | Impairment Approved
Water Body ID Category® Impairments TMDL (EPA#)
2014 | 2016 2014 2016 2014 | 2016
(Other flow regime alterations®)
Chlordane in Fish Tissue
. DDT in Fish Tissue
Charles River | MA72-04 5 5 E ol 32366
Fishes Bioassessments
Mercury in Fish Tissue
(Non-Native Aquatic PlantsP)
Aquatic Macroinvertebrate
Bioassessments
Chlordane in Fish Tissue
DDT in Fish Tissue
. Dissolved oxygen saturation 40317
Charles River | MA72-05 5 5 Excess algal growth 20317
Mercury in Fish Tissue
Nutrient / eutrophication 40317
Dissolved oxygen 40317
Total phosphorus 40317
Turbidity 40317
Chicken MA72-34 | 2 5 E. coli
Brook
Hopping MA72-35 | 2 5 E. coll
Brook
(Non-Native Aquatic PlantsP)
que MA72140 5 5 2,3,7,8-Tetrachlorodibenzo-p-dioxin
Winthrop (only)
Aquatic Plants (Macrophytes) 40319
Chlordane in Fish Tissue
DDT in Fish Tissue
. Dissolved oxygen saturation 40319
Populatic
Pond MA72096 5 5 Excess algal growth 40319
Mercury in Fish Tissue 33880
Nutrient / eutrophication 40319
Dissolved oxygen 40319

an Impairment Category Definitions:
1 — Unimpaired and not threatened for all designated uses
2 — Unimpaired for some uses and not assessed for others
3 — Insufficient information to make assessments for any uses
4 — Impaired or threatened for one or more uses, but not requiring a TMDL calculation
5 — Impaired or threatened for one or more uses and requiring a TMDL
5 TMDL not required (Non-pollutant)
The information presented is based on the Massachusetts Division of Watershed Management Final 2014 Integrated List of
Waters and the Proposed 2016 List of Integrated Waters.
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In 2007, MassDEP issued a Pathogen TMDL Report for the Charles River Watershed to address
fecal coliform bacterial impairment, as required by section 303(d) of the Clean Water Act. Fecal
coliform bacteria are found in the intestinal tract of warm-blooded animals and their presence in
surface waters is an indication of fecal contamination which threatens public health. The Surface
Water Quality Standards for the Commonwealth of Massachusetts are described in 314 CMR
4.00. Under 314 CMR 4.00, all waters within Medway are either designated as Class B (Charles
River), or undesignated, and therefore default to the Class B designation. For Class B waters (i.e.
for all waters within Medway) the water quality standards require that fecal coliform bacteria shall
not exceed a geometric mean of 200 colonies per 100 ml in any representative set of samples,
nor shall more than ten percent of the samples exceed 400 colonies per 100 ml. The 2007 Charles
River TMDL specifies the 200 colonies and 400 colonies per 100 ml standards as the means to
achieving the waste load reduction of 96.4% required by the TMDL. The requirements for meeting

the bacteria TMDL are incorporated into the 2016 MS4 Permit which is discussed in Section 6.4.

A separate 2007 TMDL covers nutrients in the Lower Charles River Basin, and in 2011, the Final
Nutrients TMDL for the Upper/Middle Charles River Basin was issued. The TMDLs identify
phosphorus as the pollutant of concern. Excess phosphorus can contribute to harmful algae
blooms which damage ecosystems and can be a public health concern. Sources of phosphorus
include leaf litter, sediment, and household products like detergents and fertilizers. The
requirements for meeting the phosphorus TMDL requirements are incorporated into the MS4

General Permit, which is discussed in Section 6.4.

3.2.6 Wildlife Habitat and Endangered Species

There are five Core Habitat areas and two Critical Natural Landscapes (CNL) that fall partially in
Medway, based on the Natural Heritage and Endangered Species Program (NHESP) BioMap, as
shown on Figure 3-6. Core Habitats are the most viable habitats for rare plants and/or animals or
exemplary natural communities. Resource areas and buffer zones in these habitats are within the
jurisdiction of the local conservation commission under the Massachusetts Wetlands Protection
Act Regulations (310 CMR 10). The Core Habitats and Critical Natural Landscapes include:
e Core 1198/CNL 608: A 171-acre Core Habitat/331-acre CNL featuring Aquatic Core and
a Species of Conservation Concern — Four-toed Salamander. The Core Habitat and CNL

stretches into the Town of Franklin.
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o Core 1272: Located in the northwest corner of the Town. A 154-acre Core Habitat featuring
a Species of Conservation Concern — Spotted Turtle. The Core Habitat stretches into the
Town of Holliston.

e Core 1274: Located in the northwest corner of the Town. A 134-acre Core Habitat featuring
a Species of Conservation Concern — Spotted Turtle. The Core Habitat stretches into the
Town of Milford.

e Core 1315: Located in the northwest corner of the Town. A 418-acre Core Habitat featuring
Species of Conservation Concern — Four-toed Salamander and Spotted Turtle. The Core
Habitat stretches into the Town of Holliston.

e Core 1337/CNL 672: Located in the northeast corner of the Town. An 833-acre Core
Habitat/1,220-acre CNL featuring Aquatic Core, Wetland Core, and a Species of
Conservation Concern. — Spatterdock Darner. The Core Habitat stretches into the Town
of Millis.

In addition, there are three species listed by the Massachusetts Endangered Species Act.

Table 3-7: Medway Rare and Endangered Species

Scientific Name Common Name Taxonomic State Rank Most recent
Class Observation

Notropis Bridle Shiner Fish Special Concern 1969

Bifrenatus

Terrapene Eastern Box Turtle Reptile Special Concern Historic

Carolina

Linum Medium Var | Rigid Flax Vascular Plant Threatened 1902

Texanium

There is also one area designated as Priority Habitats of Rare Species (PH) under the
Massachusetts Endangered Species Act (321 CMR 10), based on NHESP records (Figure 3-6).
This habitat includes:

e PH 938 is in the southeast corner of the Town. This priority habitat also overlaps with

Franklin and Bellingham.

Figure 3-6 also shows mapped Certified Vernal Pools, which are protected by wetlands

regulations, along with Potential Vernal Pools (which are not).
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3.2.7 Hazardous Waste Sites

Three sites within Medway are listed on the MassDEP Chapter 21E Sites master list, which tracks
locations of hazardous material and oil spills. While these locations represent some hazardous
material exposure to the environment, they do not necessarily signify a definite contamination risk

to water resources in the Town. These sites include:

e Tier | — Medway Oil and Propane, 37 Broad Street
e Tier ll- Main Street Shell, 86 Main Street

e Tier 1D — No location listed, 8 Populatic Street
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4. Existing Wastewater System

4.1 Wastewater Collection System

The Town of Medway owns and operates a municipal sanitary sewer system first developed in
1977. It presently serves the central and southern areas of the Town, with a section extending
along Summer Street to the northern portion of Town; which accounts for approximately 65-
percent of the community. The remaining 35-percent of the Town has on-site wastewater disposal
systems (septic systems).

Medway’s wastewater collection system consists of:

o Approximately 55 miles of gravity sewer pipes, ranging in diameter from 6 to 54 inches.
Most of the system is polyvinyl chloride (PVC) pipe — a distribution of pipe materials and
corresponding lengths are listed in Table 4-1.

e Two (2) major interceptors: 1) the 24-in diameter Oakland Street Interceptor and 2) the
24- to 54-inch diameter Chicken Brook Interceptor. Both interceptors collect and convey
the wastewater to the Charles River Pollution Control District (CRPCD) facility.

e Approximately 1,385 sewer manholes.

o One (1) wastewater submersible pumping station, with duplex pumps.

e Approximately 2,645 linear feet of force main, mostly 6-inch in diameter.

Table 4-1: Wastewater Collection System Gravity Sewer Information

Pipe Length Percent of
Material (feet) Sewer System
Ductile Iron (DI) 1,300 <1%
Polyvinyl Chloride (PVC) 206,800 70%
Reinforced Concrete (RCP) 23,900 8%
Unknown (UNK) 60,300 21%
Total Gravity Sewer 292,300
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4.1.1 Past Studies

As mentioned in Section 1.2.2, the Town completed several reports that identify and address
needs within the wastewater collection system. The outstanding recommendations from these

reports are summarized below:

e Sewer Master Plan (1999):
The 1999 Master Plan recommended approximately 136,000 linear feet of sewer
extensions across seven districts. There are currently four (4) districts with outstanding
sewer extensions per the recommendations of the plan as shown in Table 4-2.

Table 4-2: Medway Sewer Extensions

e RECOMMENDED CURRENT
SEWER EXTENSION STATUS

Medway Center 1,350 If Completed
East Village 1,700 If Completed
Main Street 23,500 If Outstanding
Black Swamp 11,400 If Outstanding
Chicken Brook 27,200 If Outstanding
West Medway 31,860 If Outstanding
Hoping Brook 39,600 If Partially Completed

e Chicken Brook I/l Study (2011):
The 2011 evaluation of the Chicken Brook interceptor recommended the rehabilitation of
26 manholes and seven pipeline segments. In addition to rehabilitation, the study
recommended routine CCTV and individual I/l investigations of each subareas.

4.2 Charles River Pollution Control District (CRPCD)

The Towns of Medway and Franklin established the CRPCD in 1973 with the construction of a
454 MGD regional wastewater treatment facility. The CRPCD wastewater treatment plant
(WWTP) is physically located in Medway, at 66 Village Street, and now receives wastewater from
the Towns of Franklin, Medway, Millis, Bellingham, and septage from the Towns of Norfolk,
Wrentham, Dover, Sharon, Holliston, Weston and Sherborn. The CRPCD WWTP was expanded
in 1999 to increase the capacity to 5.7 MGD. The last major upgrade, aimed at extending the
useful life of the plant, was completed in 2016 and included improving phosphorus removal,
replacing the disinfection system and extending the life of the facility for an additional 20 years.
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The CRPCD WWTP provides tertiary wastewater treatment prior to discharge into the Charles
River. The EPA and MassDEP have jointly issued a NPDES permit that regulates the discharge.

Each town is assigned an allocated capacity, which was established by Franklin and Medway
relinquishing a portion of their allocated capacity over the years based on each Town’s estimation
of their future wastewater demands. The current allocated capacity and 2016 average daily flows
for each Town is presented in Table 4-3. Medway has the second largest allocation in the regional
wastewater treatment facility, behind Franklin. Currently, Medway is approaching its limit, using

82 percent of its allocated capacity in 2016.

Table 4-3: CRPCD Wastewater Flow vs Capacity

Allocated
_ 2016 Average Percent
Capacity :
Town : Daily Flow Used
Average Daily
(MGD) (%)
Flow (MGD)
Bellingham 0.377 0.253 68
Franklin 3.642 2.415 66
Medway 0.955 0.779 82
Millis 0.628 0.356 57
Norfolk, Wrentham, Dover, Sherborn 0.100
Total: 5.7 3.803 68

Flow meters measure wastewater flows to the CRPCD for each town. Medway’s contribution is
determined by totaling the flows measured at the Chicken Brook Interceptor, the difference
between the flows measured at the Black Swamp Interceptor and Millis’ flow from Route 109, and
the unmetered connections. Flows from the Chicken Brook Interceptor are metered right before
the collection system crosses beneath the Charles River at the southern Town boundary. Flows
from the Black Swamp Interceptor are measured just after Medway and Millis’ flow combine just
south of Route 109 by Oakland Street and the Town boundary. Further detail on system
configuration is provided in Section 4.3. Medway typically contributes approximately 20 percent
of the flow at the CRPCD WWTP.
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4.3 System Performance

This section summarizes the performance of the Town’s wastewater system.

4.3.1 Existing Flows

As noted above, the CRPCD estimates Medway’s wastewater flow using the flow meter on the
Chicken Brook Interceptor, which records the flows west of Holliston Street, and a per property
calculation from the eastern portion of the Town (approx. 550 properties). This estimate is based
on subtracting out other Town’s metered flow, and applying the total flow among the unmetered
properties, resulting in a representative average of 295 gpd per property®. Figure 4-2 depicts the

distribution of metered and unmetered wastewater flows.

From 2014 to 2016, Medway’s’ estimated average daily flow (ADF) at CRPCD was 0.788 MGD —
83% of the Town'’s allocated capacity - with a maximum average daily flow of 1.36 MGD (Figure
4-3). The max peak flow of 1.99 MGD was registered in March 2014.

To curtail the increased flows to the CRPCD, the Town of Medway passed a moratorium on new
sewer extensions in March 2015. While the moratorium excludes new sewer extensions, new

connections are permitted provided that the property abuts an existing sewer.

There are approximately 150 homes located on properties that abut the existing sewer system
which do not currently discharge to sewer, but rather to on-site septic systems. These properties
have been assessed betterments in the past related to the sewer construction, which grants them
the right to request connection to the Town’s wastewater system regardless of the sewer
moratorium. Discharge from these properties are thus included as “reserved capacity” within the
Medway wastewater system. The total reserved capacity is approximately 42,000 gpd (i.e. 280
gpd x 150 homes®). Activating this reserved capacity would increase Medway's contribution
towards their allocated capacity at CRPCD from 83% to 87%. Figure 4-3 depicts the Town’s

average daily flows and reserved capacity against the allocated capacity at CRPCD.

5 The total flow from this vicinity is applied to the contributing properties as a per property average, however
the total flow also includes extraneous flow that may enter the system through defects in the collection
system in this vicinity. This estimate is not intended to suggest that the properties discharge those flows.

6 Estimate is based on TR-16 guidance of 70 gpd per capita and an average of 4 persons per household
(70 x 4 = 280 gpd)
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Figure 4-3: Wastewater Flows vs. CRPCD Capacity

Categorizing the type of wastewater flow can inform seasonal variations and their impacts on the
Town’s wastewater collection system. Figure 4-3 shows that during the spring months, the flows
recorded at CRPCD increases; likely due to extraneous flows (infiltration and inflow) entering the
system. Extraneous flow is flow entering the collections system through structural defects in the
infrastructure during high-ground water months (infiltration), rainfall entering the system via sump
pumps (inflow), or storm drain infrastructure inadvertently connected to wastewater collection
system (cross-connection). Flow to the CRPCD consequently drops during the summer months

when the groundwater is lower, and thus less extraneous flow is entering the system.

4.3.2 Hydraulic Capacity

Despite approaching its allocated capacity at the CRPCD, Medway’s wastewater system does
not typically exhibit problems related to hydraulic capacity. Medway has experienced two sanitary
sewer overflows (SSOSs) in the past five years, as detailed in Table 4-4.
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Table 4-4: Sanitary Sewer Overflow History

SSO date Location Volume released Cause of release
6/22/2014 34 Coffee Street 100 gallons Sewer system blockage - roots
6/22/2014 4 Douglas Road 100 gallons Sewer system blockage - roots

Both SSOs occurred because of roots entering the wastewater system and causing blockages.
The DPS proactively manages the wastewater system through inspections and maintenance to

minimize the risk of SSOs and has not experienced an SSO since.

4.3.3 Infiltration and Inflow (I/1)

Through the capital improvements budget, Medway appropriates $140,000 per year to investigate
sources of infiltration and inflow, and to repair any identified deficiencies. This budget is

supplemented, as needed, by the operations budget and the sewer enterprise fund.

In 2013 the Town conducted an Infiltration and Inflow Study focused on the Chicken Brook
interceptor to identify segments in need of further investigation and/or repair. The study consisted
of detailed inspection of 40 sewer manholes as well as the cleaning and closed-circuit television
(CCTV) inspection of 8,276 linear feet of the interceptor sewer. This investigation identified
approximately 50,000 GPD of active infiltration in 19 of the 31 segments of the interceptor. Most
leaks were located at the joints of the reinforced concrete pipe (RCP) or at service lateral taps.
As of this report publication date, the Town has addressed the noted deficiencies in the Chicken
Brook Interceptor. In 2015, during high groundwater season, the Town inspected 42,422 linear
feet of sewer and identified approximately 63,400 GPD of infiltration in sewer subareas 2 and 3
(Figure 4-4). Pipe defects accounted for most of the infiltration, while manhole defects accounted

for the rest.

As part of the IWRMP, the DPS undertook a town-wide metering program to assist in prioritizing
needs within the wastewater system. The Technical Memorandum summarizing this effort is
included as Appendix B, while a summary of the finding is included below:

o Fifteen meters were installed for an eight-week period recoding wastewater flows in 15-
min intervals. DEP guidelines recommend flow metering during the spring month, to
capture high ground water as well as the rainy season. However, to keep with the greater
IWRMP schedule, the flow metering was conducted between October and December
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2017. Conducting the flow metering off-season allows us to make broad generalization as
to which subarea requires additional investigation.

o Perthe I/l analysis, Subarea 8 exhibits the highest infiltration rate (more than DEP’s 4,000
gpd/in-mi) as well as the second highest inflow rate.

e The metered flow from subareas 4 and cumulative 97 indicate minor infiltration influence
while the cumulative subarea 9 also indicates inflow influence in the recorded flow.

¢ Flow rates from the meters in subarea 7 and 13 were heavily influenced by the incoming
flow from Millis and therefore difficult to parse out without 15-min flow records from the
neighboring community.

e Similarly, the meter data from Subarea 11 and 12 is unreliable due to potential calibration

issues compounded by the incoming flows from Franklin.

7 Flow observed in subarea 9, without deducting the flow from contributing subareas (subareas 1, 1A, 2, 3,
5, 8, 14)

Town of Medway
Draft Integrated Water Resources Management Plan Page 41 of 142



Legend
Town Boundary
&5?7?' | CURTIS LANE
w— W\ater Bodies NS e e U
S by siz i l ( SKYLINE OR\.\F |
ewer by size €o U= VS — ’
v DIANE pRive | FAIRWAY LANE ! ' I
—— 6™ 10° zé-,_J — &
— T\E — %
o Q —t~ 5%
— o \ | ‘;)j
n. P Yo d® 1. ; *
— 24" . B P
24". 27 &~ 72— .. N K
. - 30T ' ELLIS STREET, "
: o = e orve | %
T seweea RS TRE 1% )
T | We .~
Wetlands HOWE STREE 2 | \W\,g__.-.
| W] -
Roads | 8] &8
— .c mr :
: . 1 =
- ' ) | ‘ ‘.
\ 4 "__ SAD m
m STREET COFFEE STREET
| IVE
: - JIN DR I@
1 a I ——!.r— v 43
5 B\
P
[ ™Sy N2 \a e
2
i :
m.
-
T
S
[Sa
—
o —
\\°“
Figure 4-4: Sewer Subareas
Town of Medway
Page 42 of 142

Draft Integrated Water Resources Management Plan



4.4 Wastewater System Operations and Maintenance

The Town of Medway has implemented several preventative maintenance programs for the

wastewater collection system, which include:

Cleaning, Inspection, and Maintenance Program: Through this program the Town
performs manhole inspections. Field crews take complete inventory of each manhole, take
pictures to document defects, and record the information into the PeopleForm system.
This information is then used to schedule maintenance and repairs.

Fats, Oil, and Grease (FOG) Program: Through this program, the Town:

o Disseminates educational information for commercial/ industrial facilities and
residents to prevent fat, oil, grease, and grease-like products from forming
obstructions in the network and causing sewer overflows,

o Performs annual inspections and periodic sewer cleaning, specifically on sewers
that service or are downstream of food service establishments.

Root Control Program: Through this program the Town targets sewer pipelines with known
root intrusion. Root intrusions are reported and recorded in the work order system. Reports
of root intrusion are generated by contractors, by DPW personnel during CCTV
inspections or by DPW personnel after responding to a sewer blockage call. Treatment

for root control typically involves mechanical cutting of the roots.

Additionally, the Town of Medway performs regular maintenance on the force mains as well as

weekly inspections of their pump station. In addition, the Town proactively tests the back-up

generators on a monthly and bi-annual schedule.

4.4.1 Wastewater Collection System Improvements

A large percentage of the Town’s more recent improvements or extensions were the result of new

residential development. Over the past seven years, Millstone Village, Applegate Road, Neelon

Lane, Summer Valley, and Broad Acres developments resulted in sewer extensions prior to the

moratorium. Commercial expansions required construction of several new manhole structures

(e.g. Cumberland Farms and John’s Auto) and service has been extended as well to the

commercial marijuana growing facility on Marc Road.
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4.4.2 Rules and Regulations

Since 1970, the Medway Water and Sewer Department has established rules and regulations for
the use of the wastewater collection system. The current sewer regulations were adopted in 1994
and include guidelines for the following:

e service connections,

e pumping stations,

e construction methods,

e material specifications,

¢ enforcement of proper design,

e user rates and fines, and

e regulations governing discharge to the CRPCD treatment facility.

4.4.3 Rates

The Town of Medway has three tiers of sewer rates, as shown in Table 4-5, based on water-use

volume and customer classifications. Sewer service is billed quarterly along with the water bills.

Table 4-5: Medway’s FY18 Sewer Rates

Sewer Rates
Tier 1 Tier 2 Tier 3
(0-2000 (2,001 - 3,500 (>3501
cubic feet) cubic feet) cubic feet)
Residential $5.88 $6.66 $8.81
Commercial $5.88 $7.57 $9.91

4.5 On-Site Wastewater Management Systems

There are approximately 1,500 residences within the Town of Medway that utilize on-site
wastewater disposal systems, as of 2017. This comprises just over 30 percent of the properties
in Town. Most of these subsurface disposal systems consist of conventional septic systems. A
conventional septic system consists of four main components that receive the wastewater from
the building. The first is the septic tank, which allows the heavier solids and the lighter scum to be
separated from the effluent. The second is the distribution chamber, which serves to direct flow
evenly to the leaching field. The third is the leaching field, which may consist of a single bed, or

two or more trenches, and serves to distribute septic tank effluent to the surrounding soil. The
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fourth component is the soil between the leaching field and the groundwater. It is this soil that
provides much of the treatment for a conventional on-site system. Title 5 septic systems may also
include a reserve leaching area for use if the primary leaching area fails. Conventional septic
systems have a life-span of 20-30 years and typically require annual pump-out. Systems nearing
the end of their functional life tend to require more frequent pump-outs.

4.5.1 Site Suitability

The Soil Survey for Norfolk County, Massachusetts (Northern Part), 1981, prepared cooperatively
by the United States Department of Agriculture Soil Conservation District and the Massachusetts
Agricultural Experiment Station can be used to help classify the top three to four feet of soil, which
is instrumental in supporting the septic drain field. The soil survey classifies each soil based upon
its limitation for use in subsurface wastewater disposal as slight, moderate or severe. As shown
in Table 4-6, most of the Town’s soil can be classified as severe, resulting in unfavorable
conditions for septic systems. However, representatives from the Medway Board of Health have

indicated that soil conditions are often observed to be better in the field than reference materials

suggest.
Table 4-6: Soil Survey Classification
Classification | Definition of Classification Reasons for | Percentage
Classification of Town
Severe Soil properties or site features so unfavorable or | Slow percolation, 92%
difficult to overcome that major soil reclamation, | wetness, large
special designs, or intensive maintenance is stones, and slope.
required
Moderate Soil properties or site features are unfavorable Large stones and 4%
for the specified use, but limitations can be slope
overcome by special planning and design
Slight Soils are generally favorable for the specified 2%
use and limitations are minor and easily
overcome
Unassigned Typically fill material | 2%
that is not native to
the area

4.5.2 Regulatory

Title 5 of the State Environmental Code serves to provide comprehensive standards with the goal
of protecting public health and the environment in all communities of the Commonwealth where
the use of on-site wastewater management systems is required. Title 5 prescribes the way
subsurface sewage disposal systems should be located, designed, constructed, and inspected
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based on accepted standards and methods for the design, construction, maintenance, and repair

of on-site systems under a wide range of conditions common to the Commonwealth.

The Medway Board of Health Code of Regulations governs the use of subsurface sewage
disposal systems in Town. The Board of Health regulations adopted Title 5 of the State
Environmental Code (310 CMR 15.00) as the local regulation, with superseding additions. Where
full compliance to Title 5 is not feasible, the Board of Health can issue local upgrade approvals
for existing systems. The purpose of the upgrade approval is to “allow for both the best feasible
upgrade within the borders of the lot, and have the least effect on public health, safety and the
environment” by “varying to the least degree necessary” from the regulations. The regulations
outline several basic requirements that may not be varied by the local approving authority. If one
or more of these requirements cannot be met in an upgrade, the owner shall apply to the DEP for
a groundwater discharge permit, apply for the use of a tight tank, apply for a variance, or abandon
the system. The owner may also construct an approved innovative/alternative technology system

to meet the requirements.

4.5.3 Operations and Maintenance

The Town does not maintain an on-going, mandatory subsurface disposal system maintenance
or inspection program. Per the Town’s regulations, the Board of Health collects pump-out slips
from service contractors. However, the Board of Health does not currently have a digital or
automated way to track and/or identify failed systems within the Town. Septic system inspections
are performed by the Health Department when there has been a complaint, or to comply with Title
5, which requires inspection of residential septic systems “at or within two years prior to the time
of transfer of title of the facility served by the system”, and if there is a change in facility use or
modification to the design flow. A septic system is considered failing if it requires a pump out five
or more times in one year. The IWRMP process found that many septic facilities in Town are not
meeting their design intent, resulting in excessive pump outs or complete failure. This need is

discussed further in Section 7.
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5. Existing Domestic Water System

5.1 Public Water Supply

The Town’s public drinking water supply is drawn entirely from the Charles River Basin through
four gravel packed groundwater wells located in the eastern/southeastern portion of Town as
shown in Figure 5-1 and described in Table 5-1. The wells are in two separate sub-basins within
the Charles River Basin (Bogastow Brook sub-basin and Charles Chicken Brook to Stop River
sub-basin). The two sub-basins are categorized under the WMA Regulations (310 CMR 36.00)
as Groundwater Withdrawal Categories 4 and 5. These classifications require Medway to:

¢ Minimize existing negative withdrawal impacts to the greatest extent feasible

e Prioritize conservation and water loss reduction

Table 5-1: Groundwater Wells Summary

Well No./ Charles River Groundwater Year Screen Depth | Pump | TDH
Name Subbasin Name & Withdrawal Built Diameter (ft) (hp) (ft)
Subbasin ID # Category (in)
1-Water St/ |  Charles Chicken 1943
Populatic Brook, #21162 5 (D(;%%%r;ed 24 61 40 295
2 -Oakland Bogastow Brook,
Street 491132 4 1964 24 59 60 265
3 -Village ; 1976
Charles Chicken
Street Brook, #21162 5 (Rzeggzc)ed 18 86 60 292
4 -Industrial Bogastow Brook,
Road 491132 4 2008 24 86 60 300
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5.1.1 Water Withdrawal Limits

Medway currently has a WMA Permit with an annual maximum raw water withdrawal limit of 0.92
MGD on an average daily basis (335.8 MG annually). In 2019, the authorized volume will increase
to 0.94 MGD (343.1 MG annually) and in 2024 it will increase to 1.00 MGD (365 MG annually).
The 1.00 MGD limit includes a 5% buffer designed to accommodate uncertainty in growth
projections used in setting the limit and/or to accommodate the water demand of a community
that has not achieved water use performance standards but demonstrates meeting functional
equivalence requirements (discussed further in the Water Needs Assessment in 7.2.7).

The Town has discretion to pump their four groundwater wells in any combination to meet
demands, provided two requirements from the Town’s WMA Permit are met:

e Average daily withdrawal from all four wells combined is less than or equal to the maximum
authorized annual withdrawal (currently 0.92 MGD) over the course of a calendar year;
and

¢ No groundwater sources are pumped above their safe yields (shown in Table 5-2) at any

time.

A safe yield represents the maximum daily withdrawal that can be made at an individual
groundwater source. This safe yield is set by the WMA Permit to ensure that neither the well nor
the aquifer contributing to the well are ever overstressed. The sum of all the safe yields is the
maximum total daily withdrawal available to the Town should it need to meet atypical peak or
emergency demands (i.e. firefighting) on a short-term basis. The safe yields for each groundwater
source are presented in Table 5-2. Itis also important to note that anytime the Town pumps above
the permitted average daily withdrawal limit, enough corresponding days where pumping is below
the average will be necessary to ensure that the current annual average limit of 0.92 MGD is met.
Actual well yields depend on operational considerations and current well conditions, which can
be described by the Maximum Daily Output (MDO) and Reliable Daily Output (RDO):

e MDO is the supply volume pumped at full capacity for an assumed 24 hour run time.

e RDO is the supply volume pumped under normal conditions for an assumed run time of

16 hours per day.

Although these are not regulatory parameters, it is important to evaluate the MDO and the RDO

of the wells in relation to current and projected future demands when evaluating supply adequacy.

Town of Medway
Draft Integrated Water Resources Management Plan Page 49 of 142



Table 5-2: Source Safe Yield and Available Water Supply

Source Name Design WMA Permit Available Withdrawal (MGD)
Capacity Maximum Current Maximum Current Reliable
(MGD) Daily Withdrawal Daily Output (MDO) Daily Output (RDO)
(MGD)
Populatic Street Well 0.86 0.87 0.612 0.408
Oakland Street Well 0.59 0.59 0.396 0.264
Village Street Well 1.01 0.66 0.576 0.336
Industrial Road Well 0.66 0.475 0.324 0.207
Total 3.12 2.60 1.908 1.215

As can be seen in Table 5-2, the original design capacity and the authorized maximum withdrawal
are both significantly higher than the actual current well performance (both MDO and RDO). This

limitation in supply capacity is discussed in Section 7.2.

5.1.2 Water Supply Treatment and Limitations

Medway’s water supply requires regular treatment prior to distribution to the public. The Town

utilizes the following treatment processes for its drinking water supply.

Table 5-3: Drinking Water Treatment Processes in Medway, MA

Treatment Technology/Chemical

Corrosion Control Lime, polyphosphate

Disinfection

Sodium hypochlorite

Fluoridation

Sodium fluoride

Iron & Manganese

Control

Sequestration with

polyorthophosphate

The Town currently uses sequestration, by adding polyorthophosphate to groundwater at the well
head, to control potential aesthetic problems caused by iron and manganese. MassDEP
guidelines allow sequestering of iron and manganese if their combined levels are below 1.0 mg/L.
The polyphosphate also enhances the corrosion control program. The use of sequestering is

effective and permitted for the Populatic Street, Village Street, and Industrial Road wells.
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Sequestration is not effective for the Oakland well since the iron and manganese levels are

regularly in excess of 1.0 mg/L.

Iron and manganese are currently listed by the U.S. EPA and MassDEP as secondary
contaminants. Secondary contaminants are regulated based on aesthetics such as color and odor
rather than toxicity and adverse health effects like primary contaminants. The MassDEP publishes
a list of Secondary Maximum Contaminant Levels (SMCLs) for secondary contaminants. The
SMCL for iron is 0.3 mg/L and the SMCL for manganese is 0.05 mg/L. Additionally the MassDEP
suggests that infants less than one year of age should not be fed formula made with water having
an excess of 0.3 mg/L of manganese for extended periods of time. The Oakland Street well
regularly exceeds the SMCL for both iron and manganese. As such, the Oakland Street Well is
currently only used for short term spikes in demand or as necessary if another well is taken offline
for repairs. Additionally, the Village Street Well frequently contains manganese above the action
level for infants and at times has exceeded 1 mg/L. While levels of iron and manganese at the
Populatic Street Well are at or below the SMCL, continued heavy reliance and increased pumping
rates at this well could increase iron and manganese concentrations. The Industrial Park Well
does not exhibit iron or manganese concentrations above the SMCLs. MassDEP has
recommended that Medway begin to evaluate ways to reduce levels of iron and manganese in
the public drinking water (Haley & Ward 2017).

The Town’s long-term capital plan includes the construction of a water treatment facility to remove
iron and manganese. Once this facility is constructed, the Oakland Street Well could be utilized
to likely supply up to 0.26 MGD, assuming a recommended operational run time of 16 hours per
day. This additional supply volume would increase the ability of the system to meet demands if

any of the other wells needed to be taken offline for an extended period.

5.1.3 Private Water Supply

In addition to the public water supply, the Town of Medway issues permits for private wells through
the Board of Health. A total of 51 irrigation wells have been permitted, along with 385 private
drinking water wells throughout five well districts. 77% of all private wells are in the northwestern
portion of Town. Given the estimated population served by the municipal system, approximately
28% of residents receive water from private supply wells. If the public water supply were to be

extended to all private well users, it would add approximately 0.25 MGD of additional demand.
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5.1.4 Intermunicipal Water System Connections

Medway has several potential emergency interconnections with neighboring communities:
Bellingham, Franklin, Millis, and Milford (Milford Water Company). However, the Town reports
that only the connection with Milford has been used (and is hydraulically able) to provide water to
Medway. Furthermore, although interconnections exist between the systems, there are no formal
agreements, operational triggers, or emergency equipment in place for the use of the
interconnections. Milford Water Company also has challenges with supply availability and should
not be relied on as the sole emergency source for Medway. Hydraulic and water quality
compatibility is currently unknown and would need to be analyzed for each connection to
determine the feasibility and equipment required for reliable emergency water transfers between
the communities. This was evaluated conceptually for a Millis interconnection (Kleinfelder, Exelon
Millis study, 2016), and the most favorable location recommended was at Village Street but would

require construction of a pressure booster station

5.2 Water Distribution System

Medway’s water distribution system includes 75 miles of water mains ranging from 6-inch to 12-
inch in diameter, excluding service pipes, and 577 hydrants. Table 5-4 provides a summary of the
water distribution system.

Table 5-4: Distribution System Pipe Sizes

Pipe Diameter Total Length (miles) Percentage of System
<@ 2 3%
6” 20 26%
8” 38 48%
10” 4 5%
12” 14 18%

Most of the distribution system is comprised of 8-inch distribution mains, with 12-inch water
mains providing transmission throughout the Town. More than a quarter of the system is 6-inch
or smaller mains. Smaller mains may not be able to provide adequate fire flow, depending on
the system pressures. Best practice is to replace 6-inch water mains with 8-inch or greater,
depending on fire flow needs. Conversely, installing a main that is too large can result in
stagnant water. The Weston & Sampson 2010 Water System Master Plan identifies several
areas as having fire flow deficiencies. The Town has made progress in replacing water mains
that do not provide adequate fire flow, however, further upgrades are still required.
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The original water system was constructed circa 1911 using unlined cast iron pipes. Around 1930,
the Town began installing cement lined cast iron to protect the interior pipe wall from corrosion.
The Town continues to monitor pipes which exhibit leaks and breaks for consideration for
replacement. Modern pipe materials utilize ductile iron or polyvinyl chloride (PVC).

5.2.1 Water Distribution Storage
The distribution system consists of a single pressure zone with two tanks providing storage, as
shown in Figure 5-1:
e Highland Street Tank — standpipe originally constructed in 1911, was fully replaced in 2011
with a new 0.8 MG welded steel tank, and

e Lovering Street Tank - standpipe constructed in 1964, is a 1.8 MG welded steel tank.

These tanks require regular cleaning and maintenance to sustain their structural integrity and

protect water quality.

5.2.2 Past Studies

Medway has completed several studies of the domestic water system in recent years, including:
Water System Master Plan, 2010

Weston & Sampson concluded in the 2010 Water System Master Plan that the Town'’s
transmission system needed to be strengthened. The single transmission main to service the
Town creates vulnerability due to lack of redundancy, several areas had fire flow deficiencies,
and the Highland Street Tank needed rehabilitation. The Water System Master Plan also
recommended a multi-year construction improvement program including transmission main
improvements in Highland Street, Holliston Street, Main Street, Village Street and West Street;
various water main replacements to improve fire flow capacities and replace older small diameter
unlined mains; abandonment of parallel mains, and the construction of a new tank at the site of
the Highland Street Tank. Since the time of the report Medway has fully replaced the Highland

Street tank and completed several of the recommended transmission main improvements.

Exelon Supply Adequacy Study, 2015

In 2015, Kleinfelder completed a study of the feasibility of providing potable water to supply an
expansion of the Exelon Power facility in West Medway. The study examined the adequacy of
Medway’s system to meet the water demand of the proposed facility as well as potential solutions

to address any limitations of the water system. The study found that Medway’s current water
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supply was not adequate to meet near-term demands or future demands of the Exelon facility.
Kleinfelder recommended that Medway continue to implement conservation efforts to minimize
groundwater withdrawals, apply for a new WMA Permit with an increased withdrawal volume,
supplement supply with routine well cleaning and redevelopment, and fund projects such as the
installation of a satellite well and construction of a water treatment facility.

Water System Integrity Report, 2017

In 2017, Haley and Ward, Inc. evaluated treatment options for the Town to address the elevated
levels of iron and manganese entering the distribution system from certain supply wells. The
report analyzed solutions including new groundwater sources, individual treatment at the well
locations, and a centralized treatment facility. The Water System Integrity Report concluded that
the most cost-effective approach to solve the water quality issue would be to construct a
centralized water treatment facility at the Populatic Well location.

5.3 Water Consumption

The public water distribution system serves 3,610 service accounts®, 3,366 of which are
residential accounts. Based on the 2010 census average household size of 2.84 people, this
equates to a service population of nearly 9,600 people, or approximately 72%° of the Town’s
population. Table 5-5 provides a summary of historic water consumption for Medway based on
data provided in the MassDEP Public Water Supply Annual Statistical Reports (ASR).

Table 5-5: Medway Historic Water Usage, Annual

Total Annual Finished
Year Water Pumped (gallons)
2012 362,427,000
2013 391,007,000
2014 408,951,000
2015 303,174,000
2016 287,526,000

The Town experienced a significant increase from 2012-2014 which can be attributed to a leak in

the system. In 2014, during an inspection and sampling program within the stormwater system,

8 According to the Town’s Annual Statistical Report (ASR) submitted to the Department of Environmental
Protection (MassDEP) for Reporting Year 2016.

9 The 2016 ASR Medway incorrectly reported serving 100% of the population, resulting in an
underestimated value for residential water usage of approximately 37 residential gallons per capita per day
(RGPCD).
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Medway found that water discharging from a stormwater outfall during dry weather had chlorine
levels similar to the Town’s drinking water chlorine levels. This inspection led to identification of a
0.237 MGD leak from a drinking water main. Pumping data for 2015 shown in Table 5-5
demonstrates the impact of fixing this leak. Overall water demand has decreased further in recent
years, attributed in part to conservation efforts.

Water consumption is classified into six different categories. These categories include the

following:

¢ Residential — Water used in residential dwellings for drinking, bathing, sanitation and

outdoor use.
¢ Commercial/Business — Water used in retail business, restaurants, and service garages.

¢ Residential Institutional — Water used in group residential facilities, such as nursing

homes.
e Agricultural/Industrial — Water used in manufacturing process plants or in irrigation uses.

e Municipal — Water used in municipal buildings such as Town Hall and public schools.
Also includes Confidently Estimated Municipal Use (CEMU).

¢ Unaccounted-For Water (UAW) — Unmetered water, used in hydrant flushing,
firefighting, water main leaks and inaccurate meters. Ninety-nine percent of the water

services in Medway are metered, including the Town’s municipal buildings.

Table 5-6 summarizes the approximate percentage of finished water, used by various consumer

types during the 2016 reporting year.

Table 5-6: Water Usage by Consumer Type, 2016 ASR

Consumer Type Approx. Usage as Percentage of
Pumped Finished Water (%)

Residential 63

Commercial/Business 55

Residential Institution 4

Agricultural/Industrial
UAW 17

Municipal 7.5
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The details of water consumption by each consumer type is examined further below. During the
2014 reporting year, Medway’s reported metered residential volume was significantly larger than
the average reported volume. Similarly, the other metered use categories are all substantially
lower than average reported volumes. It is believed that a reporting or metering error occurred
during 2014 and that values shown are not representative of actual use patterns. As such, 2014
metered volumes are presented in the tables below but are not included in the calculation of

averages.

5.3.1 Residential

Residential water consumption is directly related to the service population, outdoor water use and
how much water each person consumes. Medway implements an outdoor water ban that is in
effect from May 1 through September 30. In-ground irrigation systems are prohibited at all times.
Outside watering of all types is not permitted between the hours of 9am and 5pm. Hand watering
is permitted on an odd-even basis. Residential water use is typically examined by residential
gallons per capita per day (RGPCD), which provides insight into how residents consume water.
MassDEP has established a statewide performance standard of 65 RGPCD. The calculation of
this statistic is highly dependent on population estimates. Using MassDEP’s method to calculate
the service population, Medway’s historical average daily residential water consumption is
presented in Table 5-7.

Table 5-7: Medway Historic Residential Water Usage

. . Per Capita
Residential Metered Percent of Total Water )
Year Consumption
Water Usage (gpd) Use
(RGPCD)
2012 516,312 52% 56
2013 563,612 53% 60
2014* 689,139 62% 73
2015 509,209 61% 54
2016 496,509 63% 52
Average 521,411 56% 55.5

*Reporting error
Residential water use makes up most of Medway’s consumption, averaging approximately 56
percent of the total water use from 2012 through 2016, excluding 2014. As shown above,

Medway’s residential water consumption has consistently met the MassDEP performance
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standard of 65 RGPCD, except for the 2014 reporting year which is presumed to be an error as

is described above.

5.3.2 Commercial/Business

Commercial water consumption is dependent on the number and types of businesses within

Medway. For the 2016 reporting year, Medway reported 152 commercial service connections.

Medway'’s historical average daily commercial water consumption is presented in Table 5-8.

Table 5-8: Medway Historic Commercial Water Usage

Commercial Metered Percent of Total
Year Water Usage (gpd) Water Use
2012 41,682 4.2%
2013 56,772 5.3%
2014* 6,099 0.5%
2015 41,336 5.0%
2016 43,579 5.5%
Average 45,842 5.0%

*Reporting error

5.3.3 Residential Institutional

Residential institutional use accounts for water used in housing facilities such as nursing homes.

Medway has reported having a total of 17 residential institutional service connections for each of

the last five reporting years. Medway’s historical average daily residential institutional water

consumption is presented in Table 5-9.

Table 5-9: Medway Historic Residential Institutional Water Usage

Residential Institutional Percent of Total
Year Metered Water Usage (gpd) Water Use
2012 46,436 4.7%
2013 38,608 3.6%
2014~ 4,366 0.4%
2015 32,306 3.9%
2016 30,084 3.8%
Average 36,859 4.0%

*Reporting error
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5.3.4 Agricultural/Industrial

Agricultural and Industrial uses are reported separately in the ASR. However, Medway
consistently reports less than 1 MG of agricultural water use on an annual basis. This includes
water used to grow food, raise animals, or run a garden center. For the purposes of this report
agricultural and industrial uses are treated as a single category. Medway’s historical average daily

agricultural and industrial water consumption is presented in Table 5-10.

Table 5-10: Medway Historic Agricultural/Industrial Water Usage

Agricultural/Industrial Percent of Total Water
Year Metered Water Usage (gpd) Use
2012 20,450 2.1%
2013 31,470 2.9%
2014* 3,930 0.4%
2015 25,615 3.1%
2016 24,789 3.1%
Average 25,581 2.8%

As with the previous usage categories, Medway reported the 2014 agricultural and industrial
consumption volume to be much lower than the other years shown, however, no significant
decrease in the number of agricultural and industrial accounts was documented. Excluding the
2014 value, Medway’s agricultural and industrial users consume about 25,581 gpd on average,

which is approximately 2.8% of the total water demand.

5.3.5 Municipal

Within the ASR, metered municipal uses and CEMU are reported separately. However, in this
section of the report the volumes are summed to analyze Medway’s total municipal use. Medway’s

historical average daily municipal use is presented in Table 5-11.

Table 5-11: Medway Historic Municipal Water Usage

Percent of Total
Year Municipal Water Usage (gpd) Water Use
2012 80,553 8.1%
2013 99,341 9.3%
2014~ 278,061 25%
2015 62,215 7.5%
2016 57,063 7.2%
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Over the last five reporting periods, Medway’s municipal use has averaged approximately 8.0%
of the total Town water consumption. In 2014, Medway reported a large spike in municipal use.
This was due to Medway reporting a large volume of water lost as the result of a large, long-term
water main break as part of their CEMU volume. This value is not considered representative of

Medway’s annual municipal use and is not included in the average use value presented above.

5.3.6 Unaccounted-for Water

Unaccounted-for water (UAW) is determined by comparing the total volume of water pumped into
the distribution system (i.e. metered at the source) with the actual amount of water delivered to
customers (i.e. metered for each account). MassDEP has established a statewide performance
standard of 10% every year. UAW data for years 2012 through 2016 is presented in Table 5-12
and shown in Figure 5-2.

Table 5-12: Medway Historic Unaccounted for Water

Unaccounted for Water Percent of Total
Year (gpd) Water Use
2012 204,145 29.0%
2013 281,449 26.3%
2014 278,061 12.4%
2015 158,904 19.3%
2016 135,616 17.2%

As shown in Table 5-12 and below in Figure 5-2, UAW has exceeded the performance standard
of 10% in each of the last five reporting periods, averaging approximately 21% over that period.
However, Medway has been making progress towards reducing UAW in recent years as the Town
continues to address the problem by:

e implementing a full meter replacement program from 2010 to 2012,

e reviewing large meters for potential downsizing,

e replacing several older unlined cast iron water mains,

e calibrating the Town’s four source meters annually,

¢ performing more frequent leak detection surveys.
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Figure 5-2: Unaccounted for Water 2012-2016

In 2011, a leak detection survey identified five (5) leaks that accounted for 0.05 MGD (18.25 MGY)
of UAW. All leaks were repaired at the time of the leak detection survey. A follow-up leak detection
survey in 2014 identified a total loss of 0.52 MGD from six (6) leaks. Two of the major leaks, an
estimated 0.50 MGD, were found to be from water mains. Following repairs, the Town later
revised the estimated volume lost from the water main breaks to be approximately 0.25 MGD. All
leaks and water main breaks were repaired following the leak detection survey. The most recent
leak detection survey was completed in December of 2017 and identified a total of eight (8) leaks
totaling approximately 0.12 MGD in losses. All 8 of the leaks were detected on residential service
lines, three of the leaks were repaired by the leak detection contractor at the time of the survey
and the remainder were repaired by the Town shortly thereafter.

Ongoing efforts to reduce UAW were recommended in a letter to the Town in November 2014, by

Kleinfelder. In addition, Medway has a Town-wide UAW Compliance Plan, which it is working on
implementing.
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5.3.7 Average Daily Demand

Average Daily Demand (ADD) is calculated by dividing the total annual water consumption by 365
to get the volume of water consumed on an average daily basis. Medway’s ADD for the last five
reporting periods is shown in Figure 5-3.
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Figure 5-3: Average Daily Demand 2012-2016

As shown above, Medway’s ADD exceeded their WMA permitted withdrawal volume in three of
the last five reporting periods. However, recently Medway has been able to reduce their ADD
below the WMA permitted withdrawal limit of 0.92 MGD. The sharp reduction in ADD observed
between the 2014 and 2015 reporting years is attributed to the repair of large water main leaks

as discussed in the previous section.

5.3.8 Maximum Daily Demand

Maximum Daily Demand (MDD) is reported as the largest volume supplied during the reporting
year for a single 24-hour period. Medway’s MDD data for the last five reporting periods is shown

below in Figure 5-4. As shown in Table 5-2, Medway’s WMA permit defines a safe yield for each
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of its four sources. The sum of these values is the maximum daily withdrawal allowed by their
WMA permit. However, Medway’s supply wells are not currently capable of producing near this

volume, as discussed in Section 7.
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Figure 5-4: Maximum Daily Demand 2012-2016

Medway has experienced a recent decline in MDD that coincides with the decline in ADD. This
decline can be attributed, in part, to the large leak repairs performed in 2014. Typically, the MDD
of a distribution system is approximately 1.5 times the ADD. In the most recent reporting year
Medway’s MDD was only 1.3 times the ADD. This is an indication that water bans and other
conservation measures may be successfully contributing to demand conservation during dry

summer months.

5.3.9 Peak Hour Demand

Peak hour demand is defined as the maximum amount of water used in a 60-minute period and
typically occurs within the 24-hour MDD period. Typically, peak hour demands are satisfied
through distribution storage, rather than from supply sources. Peak hour demand is not required
to be reported on the ASR. The Weston & Sampson 2010 Water System Master Plan uses the
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ratio of 1.5 times MDD to estimate peak hour demand. Figure 5-5 applies this ratio to Medway’s
most recent MDD data to estimate peak hour demand.
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Figure 5-5: Estimated Peak Hour Demand 2012-2016

5.4 Water System Operations and Maintenance

The Town of Medway Water Department is responsible for maintaining the drinking water
distribution system and its various components. Recently, the Water & Sewer Commission has
undertaken numerous capital improvement projects aimed at increasing system performance and
resiliency. The improvement projects consisted of:

o replacement of all water meters,

e construction of a new storage tank at the Highland Street location, and

o replacement of several older unlined mains on Main, Village, West, Highland, Adams, and

Winthrop Streets.

In addition to completing capital improvement projects the Water Department performs operations
and maintenance activities. These activities include but are not limited to:

¢ daily manual monitoring of the treatment processes,
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e monitoring and maintenance associated with the SCADA system,
e leak detection,
e routine hydrant flushing, and

e response to service calls regarding water quality concerns and leaks.

5.4.1 Bylaws

The Medway Water & Sewer Division Rules and Regulations were last revised in April 2017 and
are available on-line. Article IV describes general water regulations while Article V describes
construction standards. In addition, The Town has the authority under Section 5 of the bylaws to:

e restrict water use,

e declare mandatory water bans,

e restrict outdoor watering to odd/even days based on property address,

e restrict outdoor watering to periods of low demand,

e restrict outdoor watering completely,

e prohibit the filling of swimming pool, and

e prohibit the use of automatic sprinklers as part of a declaration of a State of Water Supply

Conservation. Section 5a of the Town bylaws lists additional regulations regarding

automatic sprinkler systems within the Town of Medway.

5.4.2 Water Conservation

Public education is a key factor in water conservation. The Medway Water Department publishes
water conservation information on the Town’s website, in the Water System Annual Quality
Report, and in customer’s water bills. In August 2013, the Town started mailing water bills on a
guarterly basis to replace the previous semi-annual combined water, sewer, and trash bill.
Frequent water billing typically helps to conserve water by making consumers aware of their most
recent water use. Recommendations have been made in the past to consider a monthly water
billing system to assist customers in tracking their water use, especially during the high peak
summer months. Having only recently implemented quarterly billing, the Town does not intend to

switch to monthly billing at this time.

The Town has recently implemented a software change that will allow customers to view monthly
water use through an online account. The Town hopes that this effort will raise awareness among
customers like the awareness projected by a monthly billing cycle. Medway has worked diligently

to conserve the drinking water supply. In accordance with their WMA Permit, the Town has
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imposed outside water use restrictions in times of drought. In addition, the Town has a Low Flow

Water Fixture Kit program that allows water users to order free showerheads, aerators, and toilet

leak detection dye tablets once per quarter.

5.4.3 Water Rates

As shown in Table 5-13, the Town of Medway has three tiers of water rates based on water use

volume for each of their three customer classifications. Medway’s current rate schedule was

approved in June 2017. This tiered billing structure provides customers with an additional financial

incentive to conserve water by offering lower rates for accounts which consume the least.

Table 5-13: Medway’s FY18 Water Rates

Water Rates

Tier 1 (0-2,000 cf)

Tier 2 (2,001-3,500 cf)

Tier 3 (>3501 cf)

Residential $7.17 $8.63 $10.87
Commercial $7.62 $9.74 $11.75
Irrigation $10.47 $13.78 $16.99
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6. Existing Stormwater System

Stormwater is an integral water resource asset in Medway. Through infiltration of pervious
surfaces, it contributes to recharge of local aquifers from which groundwater is withdrawn and
contributes to base flow of rivers and streams. Proper management of stormwater also protects
water quality and thereby allows primary and secondary contract recreation in receiving water
bodies. This chapter will describe the municipal stormwater drainage system.

The Town of Medway’s stormwater management program includes the operation and
maintenance of, and improvements to, the municipal stormwater drainage system. The
stormwater system collects surface runoff from rainfall events and snowmelt and conveys that
runoff to receiving waterbodies. Historically, the primary (if not only) purpose of a municipal
drainage system was flood protection/mitigation and public health and safety. The stormwater
system, however, also promotes other aspects of the natural water cycle, such as rainwater
storage and groundwater infiltration. The water quality impacts from stormwater runoff, storage,
and infiltration to the receiving waterbody and quantity have become a primary concern of
environmental regulators and activists. Through the NPDES regulatory program under the Clean
Water Act, the EPA regulates stormwater discharges from municipal separate storm sewer
systems (MS4s). The Town is currently a permittee under the revised 2016 MS4 Permit (2016
Permit), effective July 1, 2018, which replaced the previous 2003 MS4 Permit and its subsequent

revisions and updates. Section 6.4 presents a detailed review of the MS4 Permit requirements.

6.1 Surface Waters

As presented in Section 3, the eleven sub-basins in Medway are associated with eight
waterbodies: Black Swamp Brook, Charles River, Chicken Brook, Hopping Brook, Stall Brook, an
unnamed tributary to Bogastow Brook, and two unnamed tributaries to Lake Winthrop.
Stormwater runoff within these watershed sub-basins has a direct impact on the water quality of
these waterbodies. The waters of the United States are defined by 40 CFR 230.3(s), and may be
paraphrased as the inter- and intrastate waterbodies, tidal flats, and adjacent wetlands that may
be used for commerce, recreation and as habitat for flora and fauna. Some of these waterbodies
in Medway suffer from water quality impairments (see Section 6.4 for more details). These
impairments may hinder commerce and recreation, or potentially impact public health and the

environment. The MS4 program requires that the community evaluate their municipally owned
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and operated stormwater system to identify impacts their management of the system may have

on local waterbodies and mitigate those impacts to the maximum extent practicable.

6.2 Municipal Stormwater Infrastructure

Stormwater in Medway is captured and conveyed to its local waterbodies by “grey” stormwater
infrastructure such as catch basins, manholes, pipes and outfalls, as well as” green” stormwater
components such as overland channels, ditches, and swales. Drainage pipes vary in size from
about 6 to 48 inches in diameter, and typical pipe materials include reinforced concrete (RC),
vitrified clay (VC), polyvinylchloride (PVC), and ductile iron (DI). The stormwater manholes are
typically 4-foot diameter precast concrete structures. The overall drainage system for which the
Town is legally responsible under their MS4 permit includes other elements such as town-owned

stormwater treatment structures and interconnections with other MS4s.

The inventory and mapping of Medway’s stormwater collection system is part of their 2016 MS4
Permit requirements. The Town continues to document the extent of its stormwater collection
system through field investigations and record research. As part of illicit discharge detection and
elimination (IDDE) investigations of 2015 under Phase | of the IWRMP, Kleinfelder used the
Town’s record drawings to plot all initially known outfalls in the Medway stormwater system. An
outfall which is jurisdictional under the Clean Water Act (and as such the MS4 permit) as defined
by 40 CFR 122.2 and 122.26(b)(9), is “any discernible, confined and discrete conveyance” where
an MS4 discharges to waters of the United States. This does not include open conveyances
between MS4s or closed conduits used to convey waterways. As of the summer of 2017, the
Town had identified 425 stormwater outfalls'®. The Town maps additional outfalls as they are
discovered and classifies them as jurisdictional or non-jurisdictional outfalls with respect to the
MS4 Permit. The categorization of stormwater outfalls following the 2015 and 2017 inspections is
shown in Table 6-1. The Town has also identified and located 2,122 catch basins through their
field investigations!'. By date of this report publication, the Town'’s staff consider the inventory of

stormwater outfall and catch basins to be about 95% complete.

10 Source: PeopleGIS, accessed Summer 2017
11 Source: PeopleGIS, accessed Summer 2017
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Table 6-1. Categorization of Stormwater Outfalls

2015 | 2017
Total Stormwater Outfalls in Medway 276 | 425
MS4 or suspected MS4 Outfalls 222 | 319
Non- MS4 Qutfalls 54 | 106

The Town created a geographic information system (GIS)-based set of maps depicting Medway’s
stormwater system infrastructure. These GIS maps contain the updated 2017 set of stormwater
outfalls and catch basins. Further efforts have advanced the existing stormwater manholes and
pipes inventory in GIS using record plans and hand sketched drawings from the Town.
Approximately 20% of the stormwater pipes and manholes, primarily around the
downtown/commercial areas, have been incorporated into these Town-wide GIS maps. The Town
continues to document the existing stormwater network making updates to the GIS maps as
needed. The Town’s GIS database also includes information on the streams and waterbodies to
which Medway’'s MS4 discharge, and the initial delineation of catchments based on the 2015
inventory of outfalls. The database does not yet contain information about the Town’s green
infrastructure components, MS4 interconnections, or Town-owned stormwater treatment

structures/BMPs.

6.3 System Performance

During the outfall inventory work of 2015, field crews performed assessments of the stormwater
outfalls. Outfalls in the downtown/commercial areas of Medway were prioritized for inspection, as
illicit discharges were more likely to exist in these older areas of Town. The crews documented
the condition of the outfalls and their immediate vicinity. These outfalls varied in size from 6-inch
pipes to 5-foot by 5-foot culverts and encompassed a variety of pipe materials and shapes. Outfall
material types included the typical RC, VC, PVC and DI pipes but other outfalls were found made
of corrugated metal (CM), high-density polyethylene (HDPE), and even stone. The investigated

stormwater outfalls were found to be in generally good condition.

From the inspection work of 2015, the Town identified 17 outfalls which had active flow during dry
weather. Of those locations, 8 outfalls were considered “Problem” outfalls. A problem outfall is
identified under the 2016 MS4 Permit as locations “with known or suspected contributions of illicit

discharges”. Figure 6-1 depicts all of Medway’s stormwater outfalls.
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6.4 Regulatory

6.4.1 NPDES MS4 Permit

The NPDES MS4 General Permit allows permittees to discharge stormwater in compliance with
the Clean Water Act, as amended (33 U.S.C. § 1251 et seq) and the Massachusetts Clean Water
Act, as amended (M.G.L. Chap. 2188 26-53), provided that the permit conditions are met. This
permitting mechanism is designed to prevent stormwater runoff from conveying harmful pollutants
into local surface waters. Medway’s MS4 is considered a Small MS4. According to 40 CFR §
122.26 (b)(8) and (b)(16), a Small MS4 is defined as “a conveyance or system of conveyances
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches,
man-made channels, or storm drains)” that services a population of less than 100,000. A Small
MS4 must be owned or operated by a State or local public body and built to collect or convey

storm water. A Small MS4 must neither be a combined sewer nor part of a public treatment works.

A timeline of important changes related to the MS4 Permit is presented below.

e 2003: The Environmental Protection Agency (EPA) issues the first Massachusetts MS4
General Permit (the 2003 Permit), which regulates stormwater discharges from small
municipal separate storm sewer systems in Massachusetts.

e 2008: The 2003 Permit is set to expire but is administratively continued and remains in
effect until a new permit becomes effective.

e 2010: EPA issues the Draft North Coastal Small MS4 General Permit for public comment;
it is applicable to 84 communities, including Medway.

e 2014: EPA issues the 2014 Draft MS4 General Permit for public comment.

e 2016: EPA issues the 2016 Final MS4 General Permit (2016 Permit), which incorporates
modifications to the 2014 Draft MS4 General Permit and will replace the 2003 Permit. The
2016 Permit has an effective date of July 1, 2017.

e May 26, 2017: the Massachusetts Coalition for Water Resources Stewardship (MCWRS)
sends a letter to the EPA requesting that the effective date of the 2016 Permit be
postponed. Their letter outlined issues with the 2016 Permit related to the total maximum
daily load (TMDL) reduction requirements and standards to reduce stormwater pollutant
loading to the “maximum extent practicable” (MEP).

e June 2017: EPA voluntarily accepts to postpone the effective date of the 2016 Permit by

12 months.
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e July 1, 2018: new effective date of the 2016 Permit.

Apart from the administrative rule-making process, multiple entities appealed the General Permit
in federal court. These entities represented both the regulated community seeking relief from
some permit conditions as well as stakeholder groups (primarily environmental advocacy non-
governmental organizations) seeking stricter provisions. EPA issued the administrative stay, in
part, with the expectation that the appeal process would be completed within the year, which is
not the case. The 2016 Permit, therefore, is now in effect prior to resolution of the federal suit.
Medway is moving forward with required program tasks assuming milestone deadlines
established in the Permit are in force. The 2016 Permit includes two components:

e requirements to reduce pollutants to the “maximum extent practicable” (MEP),

o ‘“water quality-based effluent limitations” (WQBEL), - which incorporates requirements for
discharges to certain impaired waters that have established TMDLs” as well as Water
Quiality Limited Water Bodies (impaired water bodies for which a TMDL is not yet
established)

General requirements of the 2016 Permit under the MEP obligation are typically referred to as
Minimum Control Measures (MCMs) and include:

MCM 1: Public education and outreach;

MCM 2: Public involvement and participation;

MCM 3: lllicit discharge detection and elimination (IDDE) program;

MCM 4: Construction site stormwater runoff control;

MCM 5: Stormwater management in new development and redevelopment (post

construction stormwater management); and

MCM 6: Good housekeeping and pollution prevention for permittee owned operations.

MCMs 3 and 6 are prescriptive and include specific tasks, reports, programs, and investigations
that are extensive and potentially costly. MCM 5 addresses development standards and
establishes a more stringent requirement than current Massachusetts stormwater standards with
respect to on-site stormwater management. Specifically, municipalities must require retention on
site of the runoff volume equivalent to one inch multiplied by the post-construction impervious
area, or inclusion of structural controls with design capacity to capture and treat a comparable

volume of stormwater for pollutant reduction prior to discharge to the MS4.
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The WQBEL requirement “includes provisions to ensure that discharges from the MS4 do not
cause or contribute to an exceedance of water quality standards.” A summary of Medway’s
impaired water bodies and associated TMDLs was provided in Section 3.2.5.5. The 2007 Charles
River Bacteria TMDL specifies the 200 colonies and 400 colonies per 100 ml standards as the
means to achieving the waste load reduction of 96.4% required by the TMDL. The requirements
for meeting the bacteria TMDL are incorporated into Appendix F of the 2016 MS4 Permit. These
requirements include enhanced public education messaging, and IDDE prioritization of

catchments draining to the Charles.

The 2011 Charles River Upper/Middle Basin Phosphorus TMDL requirements for Medway are
incorporated into the 2016 MS4 Permit, Appendix F. Medway must reduce its phosphorus loading
by 30 percent. Phosphorus reductions must be achieved in accordance with a Phosphorus
Control Plan (PCP) to be developed within five years after the effective date of the 2016 Permit
(by July 1, 2023). An iterative and phased approach is required whereby a Phase 1 plan is
executed between years 5 and 10 while a Phase 2 plan is developed. The permit presents in
significant detail what elements must be addressed in the PCP and the schedule by which certain
elements must be completed.

Actions to comply with approved TMDL requirements to reduce phosphorus loading in the Charles
River Watershed represent a considerable effort for the Town. Compliance would require
implementation of structural controls carrying significant capital costs. The EPA’s authority under
the Clean Water Act to require this level of control and reduction is the primary basis of the appeal
currently under way. In the meantime, the Town is addressing permit obligations and developing

a Stormwater Management Plan in compliance with the permit.

6.4.2 Bylaws

The Town of Medway has adopted a Stormwater Management Bylaw (Bylaw), as Article 26 of its
General Bylaws (Revised August 2007). In partial fulfillment of the obligations of the Town under
the Clean Water Act (33 U.S.C. 1251 & seq.) (the “Act”) and under the Town’s MS4 Stormwater
Permit, the Town of Medway established a comprehensive regulation of discharge to the Town’s
MS4.The purpose and intent of this Bylaw is to:
e Protect the waters of the U.S. as defined in the Act and implementing regulations from
uncontrolled discharges of stormwater or discharges of contaminated water which have a

negative impact on the receiving waters by changing the physical, biological and chemical
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composition of the water resulting in an unhealthy environment for aquatic organisms,
wildlife and people.

e Reduce discharges of contaminated water into the MS4 and resultant discharges from the
MS4 into waters of the U.S. and improve surface water quality.

¢ Permit and manage reasonable access to the MS4 to facilitate proper drainage.

e Assure that the Town can continue to fairly and responsibly protect the public health,

safety and welfare.

The Stormwater Management Bylaw was amended in 2017 with the specific purpose of meeting
requirements of the 2016 MS4 Permit as well as local standards and objectives with respect to
operation of the system.

6.5 Operations and Maintenance

As part of the MCM 6 of the MS4 Permit, the Town of Medway adopted pollution prevention and
good housekeeping controls. These ensure that Town operations and activities conducted at
Town-owned facilities do not contribute to stormwater and groundwater pollution. The Town had
many practices already in place prior to the preparation of their Municipal Services Operations
& Maintenance Manual (drafted January 2014) in conformance with the Draft MS4 Permit. This
document serves to record, formalize, and enhance existing best practices to meet permit
requirements to reduce stormwater pollution “to the maximum extent practicable.” The

document will need to be updated somewhat to comply with the new Final MS4 Permit.

The Town’s IDDE Program is evaluated on a continuous basis, and at the end of each MS4 Permit
Annual Reporting cycle. To date, Medway has been implementing IDDE under the requirements
of the 2003 MS4 Permit, using the guidance of the December 2008 EPA New England lllicit
Discharge Detection & Elimination Protocol. As part of the process of preparing for the 2016
Permit, Medway’s existing IDDE protocols were reviewed and modified where necessary to

comply with the requirements of the 2016 Permit.

Town staff continue to follow the procedures laid out in the IDDE plan, which outlines the approach
to completing the stormwater system’s infrastructure inspection and documentation. The Town
also has record documents, in the form of as-builts, field notes and hand sketches, depicting
storm drainage information for various streets across the town. These records are used in
conjunction with field investigation data to develop and update the Town’s stormwater
infrastructure system.
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6.6 Funding

Stormwater related activities are funded through the Medway DPS’ annual budget. There are no
dedicated stormwater fees to support stormwater activities. As shown in Table 6-2, other sources
of available funding for stormwater activities include grants and loans such as those from the
Massachusetts Grants and Financial Assistance: Watersheds & Water Quality website.

Table 6-2: Available Funding for Stormwater Activities

Grant

Description

Section 319 Nonpoint Source
Competitive Grant (This grant
program is authorized under
Section 319 of the federal
Clean Water Act)

This grant is for projects that implement measures that address the
prevention, control, and abatement of major source(s) of nonpoint
source (NPS) pollution within a watershed/subwatershed. The project
must contain an appropriate method for evaluating the project results
and must address activities that are identified in the Massachusetts
NPS Management Plan. To be eligible to receive funding, a 40% non-

federal match is required from the grantee.

Section 604b Water Quality
Management Planning Grant
(This grant program is
authorized under the federal
Clean Water Act Section
604(b))

This grant is for water quality assessment and management planning
activities by planning agencies, councils of governments, conservation
districts, counties, cities and towns, and other public planning

agencies and interstate agencies. No local match is required.

Stormwater MS4 Municipal

Assistance Grant

This grant was established to aid groups of municipalities engaged in
coordinated partnerships that emphasize resource sharing in meeting
the requirements of the 2003 or the 2016 Small MS4 General Permits.

Mass Clean Water Trust
Asset Management Grant

Program

This program funds the establishment of Stormwater Utility Plans as
well as asset management activities that can support stormwater
infrastructure inspection, condition assessment and documentation

and prioritization as well as software, hardware, and training.
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7. Needs Assessment

This Chapter summarizes the results of the needs assessment for each system to understand the

limitations and priorities for future investments.

7.1 Wastewater System Needs Assessment

The wastewater portion of the needs analysis serves to:
e Document needed improvements within the sewered portion of the Town based on
subareas with similar physical characteristics.
e Project future capacity needs at the CRPCD to establish long term sustainability for the
collection system.
¢ Qutline priorities for I/l investigations and mitigation.
o Define unsewered study areas with similar physical characteristics.
¢ Identify “need” areas where, cumulatively, on-site wastewater disposal systems may:
o cause a risk to public health,
o create a potential risk to natural and water resources, and/or

o create a significant financial burden for property owners.
7.1.1 Sewered Area Needs

7.1.1.1 Flow Metering

Currently, the Town has one permanent flow meter along the Chicken Brook Interceptor (CBI)
that measures a portion the wastewater generated (Section 4.3.1). CRPCD calculates Medway’s
contribution to the treatment plant through a calculation of unmetered flow as well as the data
from the CBI meter. The Town is interested in installing additional meters to corroborate the
wastewater flows estimated by CRPCD, which are used as basis for their invoices, as well as to
better quantify extraneous flows within the system. The Town would benefit from installing
additional meters:
e Between MH 11-8 and MH 11-6 on Charles River Rd. This meter would capture flow
from subareas tributary to Subarea 11 in addition to flow from Franklin.
e Between MH 12-27 and MH 12-3 on Village St. This meter would capture flow from
subareas tributary to Subarea 12 in addition to flow from Franklin.
e Between MH 13-1 and MH 13-2 on Village St. This meter would capture flow from

subareas tributary to Subarea 13 in addition to flow from Millis.
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In addition to three new meters, the Town will need to work with Millis to upgrade the flow meter

located on Village Street, near the town boundary to quantify flow in 15-minute intervals.

7.1.1.2 Projected Flows

Wastewater flows are projected to increase as population within the Town increases, current
residents connect to the system, or land uses change. As referenced in Section 3.1.3.1, the
population may fluctuate between 13,146 and 13,526 between 2020 and 2035; less than a 2%
increase from the current population of 13,259.

In addition to population growth, wastewater flows will increase as septic users within the sewer
district connect to the collection system and as planned development is completed. The collection
system and planned developments are shown on Figure 7-2. Per the Town’s Planning
Department, there is over 150,000 gpd in new connections projected that stem from
developments such as: Timbercrest, Millstone Village, Willows/Salmon and Medway Green,
amongst others. Based on these factors, wastewater flows will likely increase from an ADF of
790,000 to 970,900 by 2035. Wastewater projections are shown in Table 7-1. Wastewater

Projections

Table 7-1: Wastewater Projections

Type of Flow Current 2020 2025 2030 2035
Flow to CRPCD 790,000 783,300 793,200 | 804,500 | 805,900
Known Development
(Source: Planning 0 17,000 85,000 119,000 165,000
Department)
P'annegls\zvojeaed 790,000 | 800,300 | 878,200 | 923,500 | 970,900

7.1.1.3 CRPCD Capacity

To meet future demands, the Town needs additional capacity at CRPCD. If property owners who
had previously been assessed a sewer betterment elect to connect to the sewer system, thus
utilizing the reserved capacity and the anticipated developments are completed, it would exceed

Medway’s allocated capacity at CRPCD. Current projections predict that the Town will exceed its
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allocated capacity by 2030 and come within 3% of their capacity by 2025 as shown on Figure 7-1.
The above projections assume the sewer moratorium remains in place, however Medway may
reach its allocated capacity before 2030 if the sewer moratorium is lifted. Obtaining additional
capacity at CRPCD will provide the Town with a stable platform for economic development and
strategic planning.

1,100,000

106%

1,000,000

Allocated Capacity (CRPCD): 955,000 gpd 101%
97%
900,000
89%
87%
86%
800,000
. I I I I
600,000
2014 2015 2016 2017 2020 2025 2030 2035
Wastewater Flow Reserved Capacity (Septic Users) Planned Development =—Allocated Capacity: 955,0000 gpd

Figure 7-1: Wastewater Projections vs. CRPCD Capacity
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7.1.1.4 Infiltration and Inflow

Removing excessive infiltration and inflow (I/I) from the wastewater collection system is a priority
for most communities. However, for Medway this need is paramount as the Town approaches the
limit of their allotted capacity at CRPCD. Removing I/l from the collection system will help provide
a buffer between the allocated capacity and the Town’s average daily flow. The Town’s flows are
heavily impacted by seasonal fluctuations, an indication of extraneous flow entering the

wastewater collection system.

As outlined in the Infiltration and Inflow Technical Memorandum (Appendix B), subareas 8 and 9
(cumulative) have high infiltration and inflow contributions as evidenced by the 100% increase
between minimum and peak flows. Recommendations for further I/l investigations include:

e Subareas 8 and 9: Smoke testing, flow isolation, CCTV

e Subareas 7, 11, 12, and 13: Flow isolation

Follow up investigations through a sanitary sewer evaluation survey (SSES) will help to inform
rehabilitation needs to address infiltration and further actions required to address inflow in the

most susceptible subareas.

7.1.1.5 Sewer Operations

Routine inspections help the DPS stay ahead of potential issues, such as structural defects. As
aging infrastructure deteriorates, routine inspections also allows the DPSs to identify defects that
contribute to the ongoing I/l issue. Routine inspections also help identify “trouble” areas that may
require more frequent cleaning due to fat, oil and grease or other contributing factors. Current
inspections have not identified corrosion or hydrogen sulfide-related issues downstream of the
pump station. However, the Town is interested in implementing a systematic CCTV inspection
program which will track the information the collected in a database and develop an asset
management program to assist with preventive maintenance. Asset management programs allow
communities to be proactive in their operations, as opposed to reacting to issues. This approach

will allow the Town to plan for expenditures.

7.1.2 Unsewered Area Needs

Through the IWRMP process, the Town recognized that the prevalence of septic failures is high.

The Board of Health currently maintains a GIS database with partial information regarding septic
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systems. The GIS database tracks the latest inspection date and its result, but it does not track
the nature of the failure. Not all failing septic systems are indicative of unfavorable soils or high
ground water. A septic system may be failing because it is old, or because of improper
maintenance (i.e. residents are disposing of fat, oils, or grease). The GIS database shows that 69
septic systems (9%) have failed and are currently being replaced, repaired, or have been repaired
since inspection. The prevalence of failed systems based on the GIS database is shown in Figure
7-3.

The current dataset does not provide adequate information to infer trends with respect to cause
of failures. In addition, high property turn-over in Town may trigger more system inspections and

may skew the data to show disproportionately high septic system failure rates.

7.1.2.1 Record Keeping

The Medway Board of Health maintains a physical file for each property in Town that has had a
new septic system installed since 1965, which equates to hundreds of files. While they have a
digital database (GIS) to track the latest inspection, the database provides little to no additional
information. The Town needs an electronic repository that would document the age of the system
(installation date), design criteria (soil permeability, ground water elevation, soil type, etc.), history
of pump-outs, and history of replacements/repairs. A comprehensive database would allow for
better management of the septic failures and would help track systems receiving frequent pump-

outs.

7.1.2.2 Public Education

Improperly disposing of fats, oils and grease can be detrimental to a septic system and lead to
frequent pump-outs. Frequent septic system pump-outs classify a system as failing despite the
underlying capacity of the system to perform in the absence of those wastes. Public education is

a powerful tool for preserving the efficiency and operating capacity of the septic system.
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7.1.2.3 Targeted Sewer Extensions

The Town currently prohibits extension of the wastewater collection system to new users through
the sewer moratorium due to noted capacity issues for discharge to the CRPCD, outside of those
with reserved capacity (previously paid betterments). The prevalence of septic failures may be
better managed by the recommendations outlined in the previous sections. Over time, if the Town
can secure additional treatment capacity, and thus lift the sewer moratorium, sewer extensions

should be considered in targeted areas to eliminate septic failures and protect the environment.

7.1.3 Summary of Wastewater Needs

Medway is facing an ongoing challenge with limited wastewater treatment capacity at the
CRPCD which limits development potential in Town, as well as the potential to extend sewers to
current septic users. Immediate efforts to increase the treatment capacity may include
purchasing additional capacity and targeted efforts to identify and remove extraneous flow from
the system. Continuing support of the DPS’s operational efforts is critical to maintaining the
existing system and managing needs going forward. The summary of the Town’s short-term and

long-term wastewater needs is outlined in Table 7-2.

Table 7-2: Wastewater Needs

Managing wastewater flows to the CRPCD
requires identification and removal of
extraneous flows from the wastewater collection
system.

Address I/l

Near Term Needs

Improve Sewer System
Operations

Support I/l mitigation and identify structural
defects in aging infrastructure.

Install permanent flow
meters

Provide actual measured flows to CRPCD and
remove the uncertainty of calculating flow
contributions based on assumptions.

Improve record keeping of
septic failures

Allow septic data to be queried real-time and
provide the Board of Health more reliable
information.

Provide public education for
septic owners

Help homeowners

Purchase Available
Wastewater Capacity at
CRPCD from Franklin

Allow the Town to continue with planned
development and provide sustainable
wastewater collection into the future. Allow the
Town to lift the sewer moratorium.

Long Term Needs

Limited Sewer Extensions

Connect failed septic systems to the collection
system if capacity becomes available.
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7.2 Domestic Water System Needs

The Town of Medway is facing a variety of challenges with respect to its drinking water supply

and distribution system. The 2009 Master Plan identified three goals which have been carried into

this IWRMP and help to drive the needs analysis:

1.
2.
3.

Improve and protect water quality and quantity.

Protect water supply sources through local land use mechanisms.

Implement comprehensive water conservation measures, including leak detection,

metering, conservation-oriented water rates, drought contingency plans, and public

education.

In reviewing these goals, as well as the current state of the domestic water system, the needs

analysis presented in this section includes:

7.2.1

Planning for future growth,

Increasing system resiliency and redundancy,

Increasing system capacity,

Providing additional water treatment,

Managing water demand resulting from new development,
Increasing the WMA authorized withdrawal volume,
Promoting water conservation,

Supporting groundwater recharge,

Improving distribution system infrastructure,

Reducing unaccounted for water (UAW), and

Improving documentation procedures.

Existing Limits on Water Supply

In reviewing water supply in relation to future demand projections, it is important to recognize the

limits of the water supply, including regulatory, physical, water quality and risk limitations:

Regulatory:

Through its WMA permit, the Town has a maximum daily withdrawal of 2.60 MGD.

However, they must not exceed a daily average of 0.92 MGD (on an annualized basis).

In 2019, the authorized daily withdrawal volume will increase to 0.94 MGD and in 2024 it

will increase to 1.00 MGD.
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Physical:

The maximum daily output (MDO) of Medway’s supply wells is 1.91 MGD, which is the
maximum flow that the wells can sustain for a 24-hour run time for each well. The MDO is
not a sustainable supply limit.

The reliable daily output (RDO) of the wells is 1.22 MGD, which is based on flow for a 16-
hour run time each well can sustain. This supply represents the reliable supply limit with

respect to the physical components of the wells and pumps.

Quality:

Risk:

The presence of naturally occurring iron and manganese in the groundwater requires the
Town to treat the water supply at each well, as noted in Section 5.1.2. However, currently
the Oakland Street well water quality is so poor that sequestration is not a viable treatment
alternative, and the well is rarely used. This effectively limits the RDO and MDO of the

water supply.

The Populatic well represents the Town’s largest and most reliable water supply well,
supplying almost half of the Town’s water each year. For that reason, this well also
represents the greatest risk to the water supply if the well were to become unusable due

to water quality, equipment failure or any other unforeseen reason.

7.2.2 Supply Needs for Current and Future Demands

Section 5.3 outlined Medway’s historical water consumption from 2012 to 2016, including a

breakdown by customer type to describe the nature of water use in Town. This discussion also

presented graphics showing the change in average and maximum day demands over the same

period. This data was used as a baseline from which to project future demand trends which the

Town must plan to meet. This analysis also helps to inform the priority of the needs that are

identified. The historical water demands shown in Table 7-3 were represented graphically in

Figure 5-4 and Figure 5-5 and are included herein as the basis for analyzing future demands.

Table 7-3: Medway Historic Water Demands

Average Day Demand Maximum Day Demand
Year (ADD), MGD (MDD), MGD
2012 0.99 1.45
2013 1.07 1.56
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2014 1.12 1.60
2015 0.83 1.36
2016 0.79 1.02

The following resources were used to project population:
e UMass Donahue Institute’s Population Estimation Program (UMDI)

¢ Massachusetts Department of Transportation (Mass DOT)

Using these population projections, the IWRMP evaluated alternative demand scenarios using
the Massachusetts Water Resources Commission’s “Policy for Developing Water Needs
Forecasts for Public Water Suppliers and Communities and Methodology for Implementation”
document as a basis for demand projections.

Residential water use is the largest single use category in Medway. Residential customers in
Medway currently consume an average of approximately 56% of the water that enters the
distribution system. Alternative scenarios were developed using various RGPCD values to
evaluate the priority of residential demand management activities. The second biggest water use
category in the Town is UAW. Over the last five years Medway has lost an average of
approximately 21% of the water entering the distribution system to unknown, non-revenue
sources. In the most recent reporting year Medway’s UAW was 17.2%. Alternative scenarios were
developed using Medway’s current UAW value, as well as increased and decreased UAW values
to evaluate the priority of UAW reduction as it relates to Medway’s ability to meet future demand.

The alternative demand scenarios evaluated are presented below in Table 7-4.

Table 7-4: Demand Projection Scenarios

Residential
Population Use UAW
Scenario Projection Year | Population (RGPCD) (%)
- 2016 13259 52 17
2020 13146
2025 13312
UDMI 2030 13502 49 10%
2035 13526
2020 13146
2025 13312
uDMI 2030 13502 52 17%
2035 13526
2020 13146
3 UDMI 2025 13312 65 20%
2030 13502
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2035 13526
2020 13146
2025 13312
0,
UDMI 2030 13502 52 14%
2035 13526
2020 12578
2025 12678
0,
Mass DOT 2030 12778 49 10%
2035 12771
2020 12578
2025 12678
0,
Mass DOT 2030 12778 52 17%
2035 12771
2020 12578
2025 12678
0,
3A Mass DOT 2030 12778 65 20%
2035 12771
2020 12578
2025 12678
0,
4A Mass DOT 030 12778 52 14%
2035 12771

The projected future ADD for each scenario is shown below in Figure 7-4 and the projected future

MDD is shown on Figure 7-5. Projections are presented through 2035 for each scenario.

Horizontal lines are shown on the projection graphs to represent the theoretical supply volume

under various operational conditions as follows:

Since the RDO is the reliable volume Medway could withdraw daily, all RDO values are
presented on the ADD projection graph. Similarly, since the MDO is the theoretical
maximum volume that Medway could obtain during times of peak demand, all MDO values
are shown on the MDD projection graph. The projections reference historic data tabulated
from Medway’s ASRs and future development information provided by the Town. In
general, several scenarios suggest that Medway could have trouble meeting both ADD
and MDD with its current supply as early as the year 2020.

RDO; MDO — Represents the theoretical output volume if Medway were to operate all
wells for 16 or 24 hours a day, respectively, and is shown as the red line on the projection
graphs.

RDO; MDO Without Oakland Street Well — The yellow lines represent the production
capacity of Medway’s supply wells in the absence of supply from the Oakland Street well.
These volumes are representative of Medway’s current operations since the Oakland

Street well cannot be used in any significant capacity due to water quality concerns.

Town of Medway
Draft Integrated Water Resources Management Plan Page 86 of 142



e RDO; MDO Without Populatic — The purple lines represent Medway'’s production capacity
if the Populatic Street well were to be taken offline. This is shown to illustrate Medway’s
level of dependence on the Populatic Street Well.

¢ RDO; MDO Without Populatic & Oakland — The orange lines are shown to represent the
production capacity of the system if both the Oakland Street well and the Populatic Street
well were unavailable. This is a worst-case scenario but is representative of Medway’s
current supply capabilities if the Populatic Street well went offline, as no significant supply

is available from the Oakland Street well due to poor water quality.
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Figure 7-4: Average Daily Demand, Historic and Projected
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7.2.2.1 Redundancy

While the demand projections show that the system can meet the ADD and MDD of most
scenarios in the near term, even without the Oakland Street well, the Town depends heavily on
the Populatic Street well to meet that demand. On average, over the last five years the Populatic
Street well has provided 47% of the Town’s annual water supply. If DPS needs to take the
Populatic Street well offline for repairs or if the well becomes contaminated and the Oakland
Street well cannot be pumped due to water quality concerns, the Town would experience an
immediate supply deficit of 0.25 MGD during average demand and 0.13 MGD during peak
demand based on the 2016 ADD and MDD values. Projections show that this deficit could grow
to as much as 0.74 MGD by the year 2020 under Scenario 3. Additionally, the MDO of the
remaining two supply wells would not be able to meet the projected ADD for 50% of the scenarios
by the year 2020. Even if the remaining two wells were operated 24 hours a day they would not
produce enough water to satisfy the average demand. As shown on the graphs above, all eight
scenarios predict that Medway will face a significant immediate supply deficit during average and
peak demand if the Oakland Street well cannot contribute significant volume due to water quality

issues and the Populatic Street well was taken offline.

Even if the Oakland Street well could be used to supplement supply, all demand projections show
that Medway’s ADD is projected to exceed the RDO of the system without the Populatic Street
well by 2020 and that Medway’s MDD is predicted to exceed the MDO of the system without the
Populatic Street well by 2025. For this reason, installation of a satellite well at the Populatic Street
location should be of high priority to improve the redundancy of the system and guard against the

supply deficit that would occur if the well needed to be taken offline.

7.2.2.2 Resiliency

As shown on the graphs above, all eight scenarios predict that Medway will face an immediate
supply deficit during average and peak demand if the Oakland Street well cannot contribute
significant volume due to water quality issues and the Populatic Street well was taken offline. The
reliance on the Populatic Street well to meet system demands, the fact that the Oakland Street
well cannot be pumped for long periods of time due to water quality, and the lack of supply
redundancy, suggests that an immediate need of Medway’s drinking water system is to update

the emergency drinking water supply plan and make infrastructure and operational improvements
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as necessary in order to increase the system’s resiliency to short term supply shortages through

use of emergency interconnections with neighboring towns.

7.2.2.3 Increasing System Production Capacity

By the year 2030 all projections suggest that Medway will experience a supply deficit in relation
to ADD if supplemental capacity cannot be obtained through the Oakland Street well or another
source. Similarly, six of the eight projections suggest a deficit in relation to MDD in the absence
of supply from Oakland Street. Medway also currently has several permitted and proposed
developments estimated to increase system demand by approximately 0.19 MGD by 2035. To
accommodate future development and population increase, the Town needs to prioritize
increasing the capacity of the drinking water system. The highest priority for increasing the system
capacity should be to provide treatment to the Oakland Street well since the source is already
existing. According to the projection data presented in Figure 7-4 and Figure 7-5, with the
additional supply from Oakland Street Medway will be able to meet demand through 2035 under
all scenarios except Scenario 3. The Town can also increase their system capacity by increasing
the frequency of well maintenance to maximize well capacities however more frequent well
maintenance alone is not likely to provide enough additional supply to meet Medway’s future
demands and should not be considered an alternative to the expansion of Medway’s treatment

capabilities.

7.2.2.4 Managing Demand from Future Development

As discussed above, Medway has several currently planned developments expected to come
online by the year 2035 which are included in these projections. The Town currently does not
have a development approval process that considers limitations on water demand from proposed
developments. Any additional development within Medway will increase the system demand
above the numbers projected in this report. As such, Medway should prioritize the modification of
the existing water supply impact mitigation fee and require a water demand analysis as part of
the Planning Board approval process to determine if the distribution system can adequately

supply any future developments.
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7.2.3 Increasing WMA Authorized Withdrawal Volume

Even in the absence of system capacity and redundancy concerns, Medway is currently operating
close to its WMA permit limit and has exceeded the permitted withdrawal volume in three of the
last six reporting years. Medway’s WMA Permit limit is presented on Figure 7-4. By 2025, six of
the demand scenarios predict that Medway’s ADD will exceed the authorized withdrawal limit. Six
scenarios suggest that by 2030 the ADD will exceed Medway’s’ baseline volume, which is set at
0.99 MGD. Only two scenarios predict that Medway may be able to operate within it's currently
permitted limit through 2035 and those would require the Town to reduce UAW to 10% or less. If
Medway cannot significantly reduce UAW, the Town will need to prioritize applying for a new
WMA Permit to ensure continued compliance with MassDEP regulations. It should also be noted
that any volume withdrawn over the baseline volume of 0.99 MGD would require mitigation in

accordance with MassDEP mitigation planning requirements.

7.2.4 Reducing UAW and Promoting Conservation

As discussed above, the only demand scenarios that predict that Medway will be able to stay
within its authorized withdrawal limit are scenarios 1 and 1A. These scenarios are projected using
the statewide standard of 10% UAW as well as a 5% reduction on Medway’s 2016 RGPCD value.
These two scenarios show that if Medway was able to reduce its UAW value to 10% or less and
reduce residential usage by 5%, then the Town could meet typical and peak demand volumes

further into the future without exceeding the authorized volume in their current WMA permit.

Over the last five years, Medway’s reported UAW has averaged 20.8 percent, more than double
the statewide standard of 10 percent; with a maximum reported value of 29.0 percent. During the
2016 reporting year Medway reported a UAW of 17.2 percent. If Medway can reduce the UAW to
the State Performance Standard of 10 percent or lower, then the Town could:
e potentially accommodate all current and future development without making other
significant capital improvements to the drinking water distribution system and

e could provide as much as 20 MG of additional water to be supplied to customers.

The Town should prioritize the reduction of the UAW prior to assessing the need for an increased
authorized withdrawal volume through their WMA Permit. It is in the best interest of the Town to
generate revenue from as much of the withdrawn water as possible and prevent its loss through

non-revenue sources. The Town can reduce UAW through water main replacement projects,
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more effective and frequent leak detection procedures, and better documentation of unmetered

municipal uses.

7.2.5 Improving Documentation Procedures

Reliable input data is important in generating water use projections and gauging improvements in
system performance. Over the last seven years the Town has reported significant fluctuations in
the population served, the RGCPD, and the UAW, suggesting that documentation of the variables

used to calculate these values have been inconsistent.

As shown on Figure 7-6, the reported population served by the Town’s system has varied from
8,756 residents in 2013 to 13,259 residents in 2016, which represents a 66 percent increase. This
increase in not representative of actual fluctuations in the number of Medway residents serviced
by the distribution system. These inaccurate fluctuations in reported service population result in
large fluctuations in the reported RGPCD as shown on Figure 7-7. While more accurate reporting
is not likely to impact the total volume of water consumed, it should be a priority if Medway wants

to be able to measure the effectiveness of future demand management programs.

Values reported in Medway’s ASRs show significant variation in UAW over the last seven
reporting years. While UAW is a calculated value based mostly on metered volumes, poor or
inconsistent documentation of confidently estimated municipal uses (CEMU) are likely
contributing to the large fluctuation in UAW that is reported. The Town has reported an
exceedance of the State Performance Standard in all the last 7 reporting periods. Reported UAW
values for the last seven years are shown on Figure 7-8. Some of the values shown are adjusted

to correct obvious reporting errors.
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Figure 7-7: Reported RGPCD (2009-2016)
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Figure 7-8: Reported UAW (2009-2016)

7.2.6 Improvements to Distribution System Infrastructure

In addition to the needs developed through analysis of the demand projection presented in Figure
7-4 and Figure 7-5, Medway has a number of basic infrastructure needs that are not directly tied

to the Town’s current or future demand volume.

The Town currently maintains a hydraulic model of their drinking water distribution system;
however, no system-wide hydraulic analysis has been performed since 2010. It is an industry best
practice to perform a system-wide hydraulic analysis to identify future infrastructure improvements
that can impact Medway system performance once every ten years. Consequently, such an
analysis should be conducted by 2020. This will allow the Town to identify problem areas such as
low or excessive pressure, inadequate fire flow availability, and excessive water age that would

need to be addressed with capital improvements.

7.2.7 Reclaimed Water Reuse Potential

As part of IWRMP, the Town wanted to evaluate the potential for reusing wastewater to support
long term water supply sustainability. Currently the CRPCD discharges to the Charles River,
where the water is carried downstream to the ocean. Water reuse alternatives would keep some
of that water locally in Medway. There are two potential water reuse options for consideration:
reclamation of water discharged from the CRPCD for indirect potable use (supplement

groundwater) and reclaimed (or grey) water reuse for agricultural or industrial use.
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o Indirect Potable Use - In this option, processed CRPCD effluent would be used to recharge

the groundwater basin to supplement the potable water supply. Groundwater recharge
could be accomplished by percolating CRPCD effluent into the groundwater through
percolation ponds, which would require sufficient available land, or through injection wells.
Additional treatment of the Plant’s effluent may be required to support this reuse option.

e Agricultural or Industrial Use — In this option, processed CRPCD effluent and/or captured

rainwater could be used to supply non-potable water for agricultural irrigation or industrial
manufacturing needs. This option would also involve the construction of a separate

reclaimed water infrastructure network including distribution pipes and tanks.

While both options represent sustainable water recycling potential for the Town which could
support the water supply long term, they both require extensive planning and design
considerations. Indirect potable reuse would need to be reviewed with MassDEP to determine
regulatory viability. This option would also require planning and modeling of the groundwater to
ensure the correct residence time in the aquifer, as well as a capital investment to build the
infrastructure to support groundwater recharge. Grey water reuse would also need additional
consideration to determine the market (agriculture or industrial users) that might be interested in
non-potable water supply. Absent a separate infrastructure system, this grey water could be

supplied at the CRPCD, but would need to be trucked to the end user.

Both water reuse alternatives remain viable, however the need to support the water supply does
not appear to be dire enough at this time to support the investments needed to pursue either
option. The Town continues to support more traditional improvements to the water supply, as
discussed herein, that could support its needs into the future. These reuse alternatives can remain

as long-term solutions to be revisited later.

7.2.8 Summary of Domestic Water Needs

Medway’s current and future drinking water needs center around increasing the production
capacity by increasing treatment capabilities, reducing demand by lowering UAW, and increasing
supply redundancy and resiliency. Some of the needs described previously are high priority
because they can provide immediate and measurable benefits to the Town. Medway should

address these high priority needs in the near term, as shown in Table 7-5
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Table 7-5: Drinking Water Needs

Near Term Needs

Resiliency and Redundancy;

System Capacity

Currently, extended periods of high demand
cannot be satisfied without the Populatic Well or
a source of emergency supply. Sources of
emergency supply, equipment and protocols
are not well established.

Water treatment improvement / expansion is
needed to supply near and long-term demand.

The Town is close to exceeding its supply.

Reducing UAW; Increasing
WMA Permit Limit

UAW has exceeded the State Performance
Standard in all seven of the last reporting
periods. This needs to be addressed so that
Medway can request an increase in its WMA

Permit to withdraw water.

Improving Documentation

Better documentation procedures are needed to
project Medway'’s drinking water demands and

measure system performance more accurately.

Long Term Needs

Infrastructure Improvements

Updates to the Town’s hydraulic model can help
inform strategic decisions regarding the
appropriate phasing of infrastructure

replacement projects.

Promoting Conservation

Reducing demand through conservation efforts
can reduce stress on the drinking water system

infrastructure.

Managing Demand from

Future Developments

The Town currently does not have a water use
review policy to determine if the domestic water
system can accommodate the needs of

proposed developments.

Increasing System Capacity

The Town can use the Oakland Street well
more regularly if the well's water is treated for

Iron and Manganese.

Increasing WMA Permitted

Volume

Projections show demand exceeding the WMA
authorized withdrawal limit in most scenarios by
2025.
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Evaluate Reclaimed/Grey ] ] ) ]
) Reclaimed water is used directly in non-potable
Water for Industrial and o .
. applications such as irrigation.
Agricultural Use

Evaluate Reclaimed Water | Reclaimed water from CRPCD is used to
from CRPCD for Indirect recharge the underlying aquifer, indirectl
Potable Reuse 9 ying aq ’ y

supplying the Town’s GW Wells.

7.3 Stormwater System Needs Assessment

The stormwater portion of the needs analysis serves to:
¢ identify water quality needs that affect surface waters,
e document regulatory needs for compliance with the MS4 Program,
e assess the remaining efforts needed to document the existing stormwater system,
¢ identify the drainage problem areas throughout the Town, and
e review the operation and maintenance procedures related to addressing stormwater runoff

issues.

The needs assessment described in this section provides the basis for a water quality
improvement plan related to the municipal stormwater system in conformance with the MS4
General Permit guidelines and provides the framework for proactive system maintenance. The
goal of these investigation programs and planning activities is the protection of public health,

Medway properties and water quality in Medway’s receiving waterbodies.

7.3.1 Water Quality Needs

Stormwater runoff within the Town discharges to one of several receiving waterbodies. MassDEP
evaluates the water quality of these receiving waters periodically for impairment for microbial and
nutrient related contamination and other pollutants. Currently the Charles River exhibits
impairment due to Phosphorus and E. Coli. Phosphorus loading to the Charles River is regulated
through a TMDL requirement. As such, the Town continues to work to identify TMDL contributions
and develop measures to reduce their Phosphorus loading over time. Additionally, MassDEP’s
Proposed 2016 List of Integrated Waters identifies an impairment status pending for Chicken and

Hopping Brooks with both indicated as being contaminated with E. Coli.
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DPS has already begun an illicit discharge detection and elimination (IDDE) through which
sources of E. Coli contamination may be identified. The IDDE program includes a full assessment

of the Town’s stormwater outfalls, including mapping, inspection, and catchment characterization.

To meet Medway’s TMDL reduction requirements, the Town will need to develop and implement
a Phosphorus Control Plan (PCP) in accordance with the MS4 Permit. Work under this effort will
involve identifying the nutrient loading caused by the runoff from properties in Medway that are
considered generating sites. During the IWRMP development, Kleinfelder performed the primary
analysis below to identify potential generating sites within Medway’s high priority stormwater

outfall catchment areas. The results of this analysis are included in Appendix C.

As part of the PCP, the Town will have to assess these properties in further detail to determine
the most suitable Best Management Practice (BMP) that may be utilized for each site. BMP
information is available from the Massachusetts Stormwater Handbook Volume 2, Chapter 2. The
assessment of each property should also consider the following BMP attributes:

e component type,

e BMP size,

o surface applicability,

e maintenance,

e treatment type,

e recharge,

e treatment removal, and

e cost.

7.3.2 MS4 Program Permit Compliance Needs

The MS4 Permit is a 5-year term which renews and is intended to build upon successes of the
prior term. Over the first five-year permit term, the Town must focus on several tasks including:
implementing a very targeted stormwater public education and outreach program, updating the
stormwater infrastructure system’s GIS data, continuing an ongoing stormwater outfall inspection
and sampling program, completing the delineation, prioritization, and inspection of high priority

outfall catchment areas.

Over the subsequent MS4 permit term (Years 5 — 10), in addition to the above ongoing tasks, the

Town will need to complete Phase 1 of a Phosphorus Control Plan, including the installation of
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structural controls sufficient to demonstrate achieving 25% of its TMDL phosphorus reduction

requirement for the Charles River by 2028. Medway will then be required to implement Phase 2
of the PCP by Year 15 (2033) demonstrating 50% of its phosphorus reduction achieved and 100%
of its P reduction achieved (Phase 3) by Year 20 (2038).

Table 7-6 outlines the MS4 compliance needs based on the 6 MCMs established in the 2016 MS4

Permit.

Table 7-6: Minimum Control Measure Needs

Minimum Control Measure

Needs

Public Education & Outreach

The 2016 MS4 Permit requires the education of both public and private
entities about the impact they have | the MS4 system. Information may
be disseminated through direct mailings, brochures/pamphlets,
newspaper articles, message boards, public service announcements,
public events/festivals, the local town website, and online news

publications.

Public Involvement and

Participation

On-going and continuous public involvement and participation is
required under the 2016 MS4 Permit. The public participation effort
IWRMP  will

initiated through the need to continue to ensure

engagement.

llicit Discharge Detection and
Elimination (IDDE) Program

The MS4 Permit Regulatory Update on lllicit Discharge and Elimination
Program (IDDE) memorandum by Kleinfelder, and included in Appendix
C, summarizes the necessary updates to the current IDDE Plan to meet
the 2016 MS4 Permit requirements. The Town should incorporate these
updates to bring the IDDE Plan into compliance with the new 2016 MS4

Permit.

Construction Site Stormwater
Runoff Control

The Town will continue to utilize their legal authority to inspect and
enforce the implementation of best management practices by site
developers to mitigation construction stormwater runoff pollution. This
will require the continued support of the Town’s erosion and sediment

control and waste control measures.

Stormwater Management in
New Development and
Redevelopment

Continued support of the Town’s guidelines for site development review,
the implementation of green infrastructure/LID design considerations,
and site stormwater runoff control BMPs will enable the Town to meet

the requirements of the 2016 MS4 Permit. The Town should also
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consider targeting properties with the intent of possibly reducing
impervious cover, which may also benefit stormwater runoff pollution

control.

Good Housekeeping
Pollution Prevention

and

Under the 2016 MS4 Permit, the Town is responsible for implementing
an operations and maintenance program to prevent or reduce
stormwater runoff pollution that may impact the water quality of local
water bodies. As development within the Town continues, the careful
development and detailed review of stormwater pollution prevention
plans (SWPPP) will be necessary to maintain sediment transport and
mitigate site erosion from site activities operations. The SWPPPs should
conform to the requirements outlined in the 2016 MS4 Permit.

The Town will be required to update their O&M procedures to comply
with the requirements of the 2016 MS4 Permit. Along with the
development of SWPPPs, the updated O&M efforts will help improve
procedures related to catch basin cleaning, street sweeping, road salt
utilization, and the inspection and maintenance of existing Town-owned

stormwater structural BMPs.

7.3.2.1 Stormwater System Mapping

The 2016 MS4 Permit has additional mapping requirements beyond that of the previous 2003

MS4 Permit. Certain elements are to be completed within two years of the 2016 MS4 Permit

effective date (7/1/2018), while other items are to be accomplished within a ten-year timeframe.

Table 7-7 lists those requirements.

Table 7-7: 2016 MS4 Permit Mapping Requirements

Medway
From MS4 Permit | The system map should be updated to include: Map
Effective Date Status
Within 2 Years Outfalls and receiving waters (required by MS4-2003 permit) Y
Open channel conveyances (swales, ditches, etc.) N
Interconnections with other MS4s and other storm sewer systems N
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Medway

From MS4 Permit | The system map should be updated to include: Map
Effective Date Status
Municipally-owned stormwater treatment structures (e.g., detention N
and retention basins, infiltration systems, bioretention areas, water
quality swales, gross particle separators, oil/water separators, or
other proprietary systems)
Waterbodies identified by name and indication of all use Y
impairments as identified on the most recent EPA approved
Massachusetts Integrated List of waters report pursuant to Clean
Water Act section 303(d) and 305(b)
Initial catchment delineations. Any available system data and | Preliminary
topographic information may be used to produce initial catchment | for 2015
delineations. For this permit, a catchment is the area that drains to High
an individual outfall or interconnection. Priority
Outfalls
Within 10 Years Outfall spatial location (latitude and longitude with a minimum Y
accuracy of +/-30 feet)
Pipes N
Manholes N
Catch basins Y
Within 10 Years Refined catchment delineations. Catchment delineations shall be N
updated to reflect information collected during catchment
investigations
Municipal sanitary sewer system (if available) Y
Municipal combined sewer system (if applicable). N/A

7.3.3 Drainage (Hydraulic) Improvement Needs

Flooding due to stormwater runoff is another ongoing concern for Medway’s stormwater system.

The Town monitors approximately 26 locations (as depicted on Figure 7-9) for issues related to

area drainage and/or flooding during heavy rain periods. The flooding may be caused by catch

basin backups, low topography areas with inadequate drainage, beaver dams on private property

or at culverts, inadequate pipe sizing in the infrastructure network or by an increase in the

conveyance of overland flow due to impervious land development. The Town should continue to

perform routine inspections of their stormwater collection system to identify maintenance issues
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(such as sedimentation within catch basins) especially in areas prone to frequent flooding. Design
and development standards can help mitigate water quality and quantity impacts to the
community. Low-lying areas and those downgradient of steep slopes may be most susceptible to

flooding caused by stormwater runoff.

The two dams along the Charles River and Medway’s southern border are used to control the
flow of water reaching the downstream reaches of the Charles River. The Town should coordinate
with the management of these dams to ensure flooding is not exacerbated by dam operations

both within Medway and downstream along the Charles River.

Figure 7-9: Medway Problem Drainage Areas
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Drainage Operation and Maintenance

The Town has documented stormwater O&M related drainage issues including those shown in

Table 7-8.
Table 7-8: Stormwater Drainage Issues

Issue Description

Beaver dams blocking There is beaver activity currently throughout the town of Medway.

streams within cross- Periodically that causes issues with culverts while other times they create

country easements beaver dams along a cross-country stream on private property. DPS staff
does not have the authority to perform maintenance in these private areas
and the authority to address these matters lies with the Conservation
Commission.

Inspection and Residents and Town staff have made complaints about the aesthetics and

maintenance of privately- performance of privately-managed stormwater basins. DPS staff does not

owned stormwater BMPs believe these basins are being inspected or maintained properly. Without
proper maintenance, these basins may contribute to drainage and flooding
issue on neighboring properties and roadways.

7.3.4 Summary of Stormwater Needs

Regulatory requirements drive most of the Town’s stormwater system needs, however overall site

development and public education are critical to protect this system as the Town continues to

grow. Managing water quantity and quality are equally important, as shown in Table 7-9.

Table 7-9: Stormwater Needs

Reduce TMDLs in Charles

River

Develop and implement Phosphorus Control

Plan

MS4 Permit Compliance
Regulatory
Requirements

Town must continue with the activities outline in
the MS4 permit including public education and
involvement, their IDDE program, construction
site stormwater runoff management, stormwater

management in development, and

housekeeping/O&M procedures.
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Near Term Needs

Address Localized Flooding

The Town should address the hydraulic

inadequacies in stormwater drainage system

Manage Impervious Cover of

Proposed Developments

Impervious coverage from commercial
development may contribute to increased

stormwater runoff

Promote Public Education

and Engagement

Proper education of the public may help to
address residential stormwater issues and

develop support for future programs

Long Term Needs

Promote Stormwater

Capture and Infiltration

Stormwater runoff from future development may
contribute to drainage/flooding issues;
Groundwater infiltration will support existing

streams and drinking water supply

Improve Town’s Stormwater
Inspection and Maintenance
Procedures

Town must address the inconsistencies in rules
and regulations related to managing stormwater
assets and BMPs
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8. Identification and Screening of Alternatives

To prioritize the implementation of the needs presented in Chapter 7, the IWRMP included an
analysis of the interactions between each system to determine where the Town’s investments
would be most cost effective. This analysis recognizes that an investment in one system may
provide a consequential benefit to another, therefore an analysis of interactions and tradeoffs
between all three systems allows Town decision makers to evaluate the full value or risk of any
given alternative and compare alternative investments using equivalent metrics. This provides a
basis for the Town to justify its capital expenditures and O&M priorities based on a comprehensive
understanding of the benefits and tradeoffs associated with the alternatives. Further, this analysis
allows the IWRMP to identify:

1. How are the stormwater, wastewater, and drinking water systems connected?

2. What interconnections/relationships are the most impactful?

3. How would various investments or policies (“alternatives”) affect the systems,
either through benefits or risks?

4. How could multiple alternatives be combined to address Medway’s issues most
effectively?

8.1 System Interconnections

To understand how the needs presented in Chapter 7 may affect multiple systems, it is important
to understand the basic connectivity between the systems. The basic interconnections between
Medway’s systems are illustrated conceptually in Figure 8-1 and described below.

e Wastewater and Drinking Water: Drinking water demand affects the supply and
distribution system in Medway, but it also affects the volume of wastewater that enters
the system. Approximately 85 percent of the water consumed in Medway is disposed of
through the Town’s wastewater collection and treatment system. With Medway currently
projected to exceed their permitted wastewater volume at the CRPCD WWTP,
understanding this relationship is important, as it helps focus attention on the causes of
future water and wastewater stress, and not just isolated solutions. It also helps
stakeholders understand that alternatives such as water conservation and recycled
water have broader benefits across the Town than just the single sectors with which they
are normally associated.

o \Wastewater and Stormwater: Stormwater is primarily influenced by precipitation and
land use, and stormwater issues are often regulated and managed with policies and
infrastructure aimed specifically at these factors. Stormwater can contribute to capacity
issues at the wastewater treatment facility. Inflow and infiltration into the collection
system pipes represents a connectivity between the two systems and can lead to SSOs
as well as decreasing available wastewater capacity and unnecessarily treating
extraneous flows.
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¢ Stormwater and Drinking Water: Precipitation results in both runoff and infiltration into
the ground which replenishes the aquifer that supplies Medway’s wells. Seasonal
depletion of the aquifer generally leads the Town to reallocate its demand to different
wells (e.g. the Oakland Well), and this may be sub-optimal for water quality reasons.
Promoting more infiltration of stormwater into the ground could help reduce dependence
on wells with poorer water quality.

Understanding the connectivity between systems informs how various alternatives could serve
the Town strategically, by benefitting more than one sector. This IWRMP aims to prioritize
investments based on strategic value (solving the most important problems with solutions with
broad benefits), affordability, and consensus-backing of decision makers on why each decision is

made.

8.2 Alternatives

An alternative is a strategic policy, capital project, or maintenance program to improve water
resource and infrastructure conditions, ultimately working towards addressing the Town’s needs
as identified in Chapter 7. Alternatives for addressing the issues in each system were chosen with
the understanding that their primary impact would be for the related system, but that secondary
impacts may be evidenced for other systems as well. Figure 8-2 illustrates the ways in which
these strategic alternatives (conceptually shown at a planning level) would interact with the three
connected systems. Some of these secondary impacts may be beneficial, and others may be
detrimental.

For example, water conservation is identified as an alternative primarily because it can help
reduce water demand and stress on the Town’s wells and aquifer supply. However, tracing
impacts through the integrated diagram shown in Figure 8-2, shows that alternatives can affect

other systems as well.

Table 8-1 identifies the primary system targeted by each strategic alternative, and the

secondary systems that could either benefit or experience negative consequences.
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Table 8-1: Impacts of Alternatives Throughout Medway’s Water Systems

Alternative
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v
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8.3 Integrated Modeling of Alternatives

The analysis of interactions and tradeoffs between the three systems required the development

of a simple tool that would be used to dynamically illustrate system connectivity. A commonly

employed software packaged called STELLA was used to develop an integrated system model.

STELLA enables planners to “draw” interconnected systems and then simulate the flow of water

into, through, and out of each water resource system. It also allows for transfers of water between

the various systems in the model using rules and logic input by the user to govern such flows.
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An integrated model is a dynamic assessment of a system that simplifies complex problems to
inform decisions. For Medway, it is useful to explore how water system interactions could change
in the future under different climate conditions and because of the strategic alternatives.

8.3.1 Overview of STELLA and its Application in Medway

The integrated model chosen for the Medway systems was STELLA, a dynamic systems
simulation tool for studying the behavior of interconnected systems and the decisions that affect
them. STELLA stands for “Systems Thinking, Experimental Learning Laboratory with Animation.”
Effectively, STELLA helps to visualize and understand the performance of interconnected
systems in a “big picture” platform by allowing for experimentation with different alternatives and
groupings of alternatives. It helps to demonstrate which alternatives offer the broadest benefits,
so that these can be factored into the long-term plan, be evaluated for cost, and ultimately for the

value they bring to the Town.

8.3.2 Inputs

The STELLA model also allows for examination of the performance of alternatives over different
hydrologic conditions. It is populated with data representing a historic dry year, a historic wet year,
and a historic average year, all regarding total precipitation. The model does not rely on any
specific year from the historical record, but composites the historical statistics into percentiles,
such that the dry year comprises the 10" percentile of rain for each month over the period of
record, the wet year comprises the 90" percentile, and the average year comprises the 50™
percentile. In other words, the rainfall for January in the representative dry year is computed as
the 10" percentile of all other records for the month of January, and so on. In addition to
precipitation data the following data sources are described in earlier sections of the report and
are used as inputs for the STELLA Model:

o Population projections — UMass Donahue Institute & Mass DOT

o Water demand through 2035 — Developed using ASR data and the Massachusetts
Water Resources Commission’s “Policy for Developing Water Needs Forecasts for
Public Water Suppliers and Communities and Methodology for Implementation”

e Septic systems — GIS Data

o Wastewater flows — CRPCD Data

e Impervious areas — GIS Data

Figure 8-3 and Figure 8-4 illustrate the STELLA model for Medway. The double arrows represent
flowing water, and the single-line red arrows represent a mathematical or logical dependence of

one element on another.
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8.3.3 Validation

Integrated models rely on known relationships and data, and it is important to demonstrate that
this information provides an appropriate baseline for existing conditions and reasonable sensitivity
to changes in conditions. The two foundational aspects of the Medway model were checked for
reasonable representation of current conditions to validate the model: Current drinking water
demand, and the flow of wastewater into the treatment plant over a range of climate conditions.
The validation first examined future demand projections, beginning from the current year. Figure
8-5 shows that the current demand aligns well with 2016 demand levels as reported on ASR.

30

Drinking Water Demand (MG)
= = N N
(92} o (V2] o (0]

o
—
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Month

2016 ASR Current Demand

Figure 8-5: Drinking Water Demand Projections and Current Demand Level

The validation then evaluated the model’s ability to represent the dependence of wastewater flow
into the WWTP as a function of precipitation. Recent records shown in Figure 8-7 suggest that
total average flow into the treatment facility ranges from approximately 0.8 MGD to approximately
1.3 MGD during the wettest year. Presumably, this is a fair representation of Inflow and Infiltration
(I/1) into the system. This observed relationship was used to calibrate a percentage of Stormwater
that enters the collection system monthly. That percentage is then applied in the model to the
amount of monthly precipitation that falls.

To test this theory, and to calibrate the percentage, the model was run for current conditions and
no alternatives activated for all three representative climate conditions: dry year, average year,
and wet year. Figure 8-7 demonstrates that the model accurately reflects the trend in Figure

8-6. In dry years, the average wastewater flow is approximately 0.8 MGD, in wet years it is
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approximately 1.3 MGD. This validates the model’s ability to represent the influence of stormwater
on wastewater volume, and by extension, the normal level of sanitary flow in the system, which

is assumed to equal approximately 85% of residential and commercial drinking water demand.
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Figure 8-6: Precipitation vs. Total Flow into CRPCD
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Figure 8-7: Model Validation for Stormwater Influence on Flow to CRPCD

These validation tests give us confidence that the water demand, the sanitary wastewater
generation, and the total influence of stormwater on the collection system is well represented in
this model, such that the simulation of improvements would yield meaningful information to

decision makers.

8.3.4 Evaluating Individual Alternatives

The model provides useful information on the primary and secondary impacts of individual
alternatives, as well as groupings of alternatives. For individual alternatives, it helps to understand
whether they affect one primary system, more than one system, and if all the effects are beneficial.
Figure 8-8 illustrates this method of screening using three different alternatives as examples.
Using a variety of metrics across the three systems, the alternatives are evaluated to understand
impacts. Then are grouped as individual alternatives that work well together across the Town’s

water systems.
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Each of the three examples illustrates a different type of response. First, year-round conservation
could help reduce both water demand and resultant wastewater flow, therefore having a positive
impact on two of the Town’s systems. Second, reduction of inflow and infiltration could
significantly reduce the amount of flow into the wastewater treatment facility. However, this would
result in additional stormwater flowing into the river. While this represents an important tradeoff,
the net benefit may still be positive, depending on the relative importance of reducing wastewater
treatment capacity and reducing stormwater runoff. Third, applications of Green Infrastructure will
likely help reduce stormwater discharge to the river but may not have a clear impact on drinking
water or the collection system unless the projects are placed in areas of known inflow to the

collection system.
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Figure 8-8: Screening Results for Three Model Alternatives

8.4 Evaluating Scenarios

Once the potential impacts of individual alternatives were better understood, they were grouped
into “scenarios” for further experimentation. Each scenario was designed to combine related
alternatives to address a specific goal, on the theory that this will illuminate alternatives that can
satisfy multiple objectives. The alternatives that demonstrated the broadest effectiveness
individually and in combination with others were combined into a “hybrid” grouping, which became
the basis of recommendations presented in Chapter 9.
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The initial scenarios were not intended to represent complete solutions on their own, since they

are focused primarily on one objective. Scenarios represent extremes in the system to display

what areas need the most attention and what alternatives have the largest effect on the system.

For this step, the groupings are hypothetical, aimed at educating us to better combine the highest

performing alternatives into a meaningful recommendation in the next step.

The different scenarios to help educate us on how well the alternatives work together (or do not):

Maximize Water Resource Systems Investment: Helps us understand what a
result could be with an unlimited budget and if all the problems were addressed
fully.

Minimize Water Resource Systems Investment: Helps us understand what
alternatives could achieve the bare minimum of what needs to be done.
Drinking Water Investment: Solely focuses on resolving all the drinking water
issues within the system.

Stormwater (MS4) Investment: Solely focuses on resolving all the stormwater
issues within the system.

Wastewater Investment: Solely focuses on resolving all the wastewater issues
within the system.

Water Reuse: Focuses on the alternatives that will allow water reuse.

The results of the scenarios were tabulated using metrics for all three sectors. Figure 8-9 presents

the findings.
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Figure 8-9: Model Scenario Results
8.5 Results

The model results for the scenarios presented above allowed us to see what alternatives had
broad impacts on the water resource systems, and which had more modest impacts. A summary
of the relative impacts is provided below:

e Large Impact on the System
o Inflow Reduction
Septic to Sewer Conversion
Indoor/Outdoor Conservation
Reduction of unaccounted for water
e Mild Impact on the System
o Increase/Reduction in Impervious Area
o Reclaimed water for non-potable use or indirect potable use
o Well Supply Redundancy
e Little to No Impact on the System
o Increased green infrastructure
o Increased stormwater capture

o O O

Town of Medway
Draft Integrated Water Resources Management Plan Page 120 of 142



Utilizing the results of the integrated modeling effort, the IWRMP presented in Chapter 9 seeks to
prioritize alternatives and recommendations that have demonstrated the greatest impact on the

Town’s water resources systems.
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9. Integrated Water Resources Management Plan

9.1 Overview

This IWRMP has documented the existing built and natural environment, as well as the current,
wastewater management, drinking water supply, and stormwater management systems in the
Town of Medway. The existing conditions chapters inventoried the Town’s infrastructure and
management systems and the needs analysis chapters assessed the adequacy of those systems
to meet the Town’s goals. The alternatives analysis assessed and prioritized available options
that could potentially meet the Town’s water resources needs, allowing for a better understanding
of the influence of each alternative. Each of the water resources alternatives represents its own

set of costs, impacts, and benefits.

The goal of the Integrated Water Resources Management Plan presented in this Chapter is to
document the final recommendations and to create a cost-effective integrated approach to water
resources management that meets the most goals of the Town, produces the highest

environmental benefit, and creates the least environmental impact.

As noted previously, the Town undertook this IWRMP effort with the goal of understanding the
breadth and depth of needs throughout water resource systems. Developing an organized plan
to address current needs and plan for the future allows the Town to stay proactive in its
management of its finite water resources while also being fiscally responsible in its future

planning.

9.2 Integrated Plan

The project recommendations of the IWRMP have been prioritized based on the outcome of the
hybrid decision modeling scenario. A 20-year Implementation Plan with phased costs and

schedule is then presented in Section 9.4.

It is important to note that the Town will continue to use this IWRMP framework as a planning
tool, creating a living document for its infrastructure needs. As new studies and projects are
identified, they will be included in the plan. As such, the later years of this 20-year plan will
continue to be modified, especially as the Town completes its upcoming Water System Master
Plan update and implements an Asset Management program and other studies which will further
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inform capital needs. Changes in State or Federal regulations, or environmental conditions may

also initiate new projects for inclusion in the IWRMP.

9.2.1 Overall Recommendations

The following recommendations span all DPS functions and touch on each of the water resources

systems.

Develop Asset Management Program

The Town should implement an Asset Management (AM) program to support all efforts
related to the IWRMP. The 20-year plan should include yearly AM activities to optimize
maintenance and streamline planning efforts for all three water resource systems.

Continue Public Education and Engagement

The Town should continue to promote public education and engagement with regards to
water resources. Programs and activities related to this recommendation may include:
o Educational quizzes tied to free water resource product giveaways.
o Quarterly town meetings/presentations focused on water resource topics.
o Social media engagement for alerts/information related to water resource
activities and initiatives.
o Coordination with schools to further incorporate water resource education into
student curricula.

Review Interdepartmental Workflow for Development

The Town staff have expressed interest in updating their workflow procedure related to
the way the Town manages proposed development plans. Different Town departments
are involved in various ways related to the review and approval process of development
plans. The 2008 Development Guide Handbook provides a procedural workflow for
development plan reviews and identifies the responsible departments for various steps
in the process. This workflow may be outdated. Therefore, Kleinfelder recommends that
the Town update their interdepartmental workflow procedures by 2022 to reflect current
practices and protocols.

Annual IWRMP Program Assessment

The recommendations presented herein and scheduled in the implementation plan
should be evaluated on an annual basis to reaffirm alignment with the Town’s short term

and long-term goals, as well as incorporate new information gathered through
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investigations and assessments. Periodic evaluation of water demands, wastewater

flows and population should also be calibrated against the assumptions included herein.

9.2.2 Wastewater System Recommendations

Purchase Available Wastewater Capacity at CRPCD

Wastewater flows from Medway are close to exceeding the Town’s allocated capacity at
the CRPCD. To accommodate the current wastewater flows and future demand
projections, the Town should consider purchasing up to an additional 300,000 gallons per
day of capacity at the CRPCD. The cost of purchasing the additional capacity is unknown
at this time but could be as much as $10/gallon. The Town should prioritize this
recommendation to increase the wastewater capacity within the first 2 years of the
IWRMP.

Install Permanent Sewer System Metering

By 2020, the Town should install and maintain three (3) wastewater flow meters to help
guantify and verify flow contributions in areas of the town where CRPCD metering is
incomplete. These permanent meters will not replace the periodic system wide metering
that should be performed every 10 years.

Perform Sewer System Evaluation Survey (SSES) Investigations and Rehabilitation

The Town may increase its available wastewater capacity and reduce wastewater
treatment cost by removing sources of infiltration and inflow (I/) into the Medway sewer
system. After installing temporary flow meters in 13 locations, Kleinfelder performed an
I/l analysis on the flow metering data collected and identified three locations to install
permanent flow meters. The Town should also perform follow-up investigations to
identify specific sources of I/l into the wastewater system. This recommendation reflects

a reoccurring activity through the 20-year IWRMP.

Purchase CCTV Equipment to Support WW Operations

To support ongoing maintenance of the wastewater system, the DPS can perform certain
sewer system inspection activities in-house. These interests align with the goals outlined
in the Town’s Wastewater Collection System Operations and Maintenance Plan. To
support the ongoing I/l work and any future Asset Management (AM) related work,
Kleinfelder recommends the Town purchase a utility van equipped with CCTV inspection
equipment to perform pipeline inspections on the Medway sewer system. This equipment

should include CCTV crawler cameras suitable for pipes 6-inch through 54-inch in size,
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the CCTV inspection launching apparatus, and computer software to collect data and
document the condition of the sewer pipes in accordance with the National Association of
Sewer Service Companies (NASSCO) Pipeline Assessment Certification Program
(PACP) standards.

o Perform Temporary Sewer System Metering

The Town should continue to perform a periodic town-wide temporary metering of the
entire wastewater system to evaluate flows in the subsystem areas and identify areas of
focus for future SSES work. The IWRMP includes a town-wide metering program that
will occur every 10 years with the most recently metering completed in 2017.

9.2.3 Drinking Water System Recommendations

e Implement Drinking Water Treatment Improvements

The Town’s Oakland Street well is infrequently placed into production due to its water
guality issues related to iron and manganese. To address increasing water quality
concerns at the four town wells (including Oakland Street), the Town should invest in a
phased approach to establish a more centralized drinking water treatment plant. This will
help to provide more effective and consistent water treatment to the Town’s residents
and help to improve the public’s opinion of Medway’s drinking water.

o Implement Drinking Water Supply Redundancy

The Town’s drinking water distribution system relies on the Populatic Street well to help
produce a reliable daily output (RDO) sufficient to meet the Town’s drinking water
demand. Without the Populatic Well, the RDO from all remaining wells might not support
water consumption above 0.79 MGD (which reflects the 2016 daily water demand). To
maintain a sufficient RDO and accommodate a scenario where the Populatic Well may
be taken offline, the Town should install a redundant well at the Populatic site. This
recommendation also includes a phased approach to installing redundant water supply
wells at the Populatic, Oakland and Village Street well sites. The goal of this alternative
is to provide an additional well at one of the current well locations to improve the
redundancy of the system. Given the criticality of the well supply situation, the Town
should prioritize implementing this recommendation.

o Update Emergency Drinking Water Supply Plan and Establish Interconnections
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The Town’s water system is not resilient. Formal agreements are not in place between
Medway and its neighboring towns with which it has emergency interconnections. The
Town staff believe that the interconnection with Milford may be the only emergency
connection that can hydraulically supply water to Medway, but it too has capacity
limitations. Medway needs to formally establish additional interconnections. Medway has
an existing emergency response plan, but detailed standard operating procedures are
lacking. Kleinfelder recommends that the Town:

o Investigate hydraulic and infrastructure and equipment needs for each
interconnection.

o Draft standard operating procedures (SOPs) for each emergency interconnection
that should include the connection’s physical characteristics, any potential water
guality impacts, the conditions under which the connection will be utilized, and
the prioritization of that connection.

o Establish agreements with neighboring towns for each emergency
interconnection, with priority given towards establishing agreements with Millis
and with Milford.

The Town’s existing emergency response plan should be updated to incorporate the
items mentioned above.

e Continue with Unaccounted for Water Activities

The Town is concerned that current efforts in managing unaccounted for water (UAW) have
produced varying results. The UAW in Medway was 17% as of 2016. While the UAW percentage
may fluctuate from year-to-year due to the age of the distribution network, the lack of proper UAW
management measures will eventually result in the increase in UAW. If Medway can reduce the
UAW to the State Performance Standard of 10 percent or lower, then the Town could:
e potentially accommodate all current and future development without making other
significant capital improvements to the drinking water distribution system and

e could provide as much as 20 MG of additional water to be supplied to customers.

The Town should prioritize the reduction of the UAW prior to assessing the need for an increased
authorized withdrawal volume through their WMA Permit. It is in the best interest of the Town to
generate revenue from as much of the withdrawn water as possible and prevent its loss through
non-revenue sources. The Town can reduce the UAW through water main replacement projects,
more effective and frequent leak detection procedures, and better documentation of unmetered
municipal uses. Currently, the Town allocates about $10,000 to $12,000 to support UAW efforts.
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The Town should continue to promote the management of UAW and even consider enhancing

their UAW management activities. This enhancement may include:

O

Purchasing and implementation of a new digital correlating logger system. The
Town should prioritize deployment of the correlating loggers in areas of high
concern identified through the Town’s leak database.

Performing replacement of residential water meters on a systemwide scale.
Working with Town departments to improve the tracking of unmetered water

usage in activities such as vehicle servicing and washing.

The benefits of this recommendation include:

O

reducing the volume of water being withdrawn from the Medway groundwater
supply.

decreasing the likelihood that the Town’s daily drinking water demand will exceed
its WMA permitted withdrawal limit and similarly reducing the urgency for an
increase to the WMA limit.

allowing Medway to progress towards meeting MassDEP statewide UAW
Standards.

helping to demonstrate a functionally equivalent compliance by adhering to their
UAW Compliance Plan (which will be necessary for a WMA Permit limit
increase).

providing a financial benefit to the Town by decreasing the amount of non-

revenue water that is pumped from the groundwater wells.

e Update Town-wide Drinking Water Hydraulic Model

The last system-wide hydraulic analysis of the drinking water distribution system

was performed in 2010. The Town should perform a hydraulic assessment on the

drinking water system to update their model every 5 to 10 years starting no later than

2020. The results of the hydraulic model analysis will become the basis for the water

system improvements performed over the course of the 20-year IWRMP.

¢ Implement Water Distribution System Improvements

An updated hydraulic model will supplement the Town’s efforts in identifying deficiencies

in the water distribution system (e.qg. fire flow and pressure deficiencies system looping,

etc.). The Town should develop capital improvement projects to address those

deficiencies in the distribution system. The Town staff envisioned performing these

system improvements as part of the ongoing distribution system operations and
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maintenance program. The implementation of these system improvements should begin
in 2021, following the hydraulic system analysis.

¢ Continue with Annual Water System Maintenance

Maijor failures in Medway’s drinking water distribution system may result in the Town’s
inability to provide drinking water to its residents. The Town should continue their efforts
to maintain the existing drinking water infrastructure especially with respect to
performing:
o maintenance on the four drinking water supply wells to meet production demand
levels,
o a phased uni-directional hydrant flushing program in the distribution system to
improve the in-system drinking water quality, and
o annual inspections of the Highland Street and Lovering Street water storage

tanks.

This recommendation is important not only to meet future daily water demand
projections but also to promote the longevity and quality of the drinking water system.

e Perform Highland and Lovering Tank Painting and Cleaning

The Highland and Lovering Street water storage tanks are critical assets in Medway’s
drinking water system. The Town should continue its efforts to maintain these critical

water infrastructure assets by performing routine cleaning and maintenance every 10
years starting with the Lovering Tank in 2023 and Highland Tank in 2027.

e Continue to support Indoor Water Conservation

Kleinfelder recommends that the Town continue and enhance their indoor water
conservation measures including the following:

o Provide water saving devices (dye tablets, aerators, low-flow showerheads, toilet
displacement bags, etc.) to residents at no charge. The Town should increase
the public knowledge of device availability and promote use by demonstrating the
potential savings to customers.

o The Town should also provide a chart within customer’s water bills (or by other
means) showing their water use in comparison to households of a similar size.
This recommendation will aim to increase awareness among large volume users

and promote conservation.
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e Continue to support Outdoor Water Conservation

Kleinfelder recommends that the Town continue and enhance their outdoor water
conservation measures including the following:
o Restrict non-essential outdoor water use to 2 days/week.
o Continue with rain barrel give away/price reduction program.
o Consider implementing a bylaw under severe/catastrophic conditions to restrict
private well water usage.
o Continue to promote public events and develop educational materials around
water conservation for residents

o Redevelop Water Supply Impact Mitigation Fee

The Town has a water system access fee based on the size of service used to connect
to the existing drinking water distribution system. Kleinfelder recommends evaluating the
manner in which the Town could modify this fee to better reflect the actual demand that
a new development connection would place on the drinking water system supply.

e Pursue WMA Permit Withdrawal Limit Increase

Demand projections for water usage shows that the Town will exceed its WMA Permit
withdrawal limit by as early as 2023. Kleinfelder recommends that the Town commence
the regulatory process to update their WMA Permit and increase the withdrawal limit.
The predictions show that water demand will exceed 1.07 MGD by 2035. Therefore, the
Town should consider requesting to increase the withdrawal limit to at least 1.1 MGD to

accommodate future growth in demand.

9.2.4 Stormwater System Recommendations

¢ Continue MS4 Program Implementation

The Town should continue its efforts to comply with the 2016 Municipal Separate Storm
Sewer System (MS4) Permit requirements which became effective on July 1, 2018. The
IWRMP incorporates the provisions laid out in the MS4 Permit for the first five years. The
Town should also continue to monitor the ongoing litigation related to the MS4 Permit to
understand and prepare for any future changes to the permit’s requirements.

e Perform Drainage Improvements
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The Town should address the local flooding issues caused by hydraulic restrictions in
the stormwater infrastructure system. To accomplish this, the Town should perform the
following:
*= Analyze the existing list of areas with flooding issues and problematic
drainage to identify which issues are caused by hydraulic restrictions.
= Design remedial solutions to address the hydraulic inefficiencies.

= Monitor the post construction performance of the remedial solution.

The Town Staff have identified 25 locations where there are catch basin/drainage
problem areas, see Section 7.3.3. As time goes on, Kleinfelder anticipates that the Town
will incorporate additional areas with stormwater drainage related issues. The IWNRMP
assumes that the Town will continue to address stormwater drainage issue on a yearly
basis.

e Install Stormwater Structural BMPs

The analysis presented in Appendix C indicates several locations where the Town could
identify locations for implementing stormwater structural BMPs to address stormwater
runoff. These BMPS would also promote improved stormwater quality to meet future
requirements for the Charles River TMDL Phosphorus Control Plan under the MS4

Permit.

o Perform Stormwater Infiltration Analysis for Town-Owned Properties

The Town should perform studies to identify town-owned parcels where impervious
pavement can be reduced or disconnected from the MS4 to promote stormwater
infiltration and groundwater recharge. Targeted sites should include public schools and
municipal properties with large parking lots.

e Promote Impervious Cover Reduction

The Town should review its development policies and make improvements to the
components that regulate the impervious cover of developments. This recommendation
aims to more effectively manage the existing and potential stormwater runoff related
issues (both in terms of quantity and quality). This is also an element of MS4
compliance. Kleinfelder performed a preliminary analysis of the Town’s development

policies and recommends that the Town consider the following:
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¢ Reducing the maximum impervious coverage percentage for the commercial
zoning districts from 80% to 60% in the zoning bylaws. This change in the
maximum percentage aligns with the standards set in communities like Medway.

e Setting the maximum impervious coverage percentage for the Village
Commercial zoning district at 70%.

¢ Reviewing the development requirements for the Central Business zoning district
to manage the potential stormwater runoff related issues from the area. The
district’s parcels are situated in a localized high point in Medway. The impervious
cover from development in this area may produce problematic stormwater runoff

when coupled with the slopes of the terrain.

9.3 Assessment of IWRMP Impacts and Benefits

The project and activity recommendations of the IWRMP were reviewed in relation to impacts and
benefits on public health and safety and on the environment. The implementation of the IWRMP
will primarily have benefits to Medway’s environment and public health and safety. Some projects
will require construction, although most of the construction activity is expected to take place on
existing developed or cleared land. Many projects consist of planning, operation and maintenance
and policy implementation which will either be neutral or beneficial to the environment and public
health and safety. The impacts and benefits of each recommendation is summarized below on
Table 9-1 and discussed in Sections 9.4.1 and 9.4.2.

9.3.1 Environmental Impacts and MEPA Thresholds

For environmental impact, the regulations of 301 CMR 11.03 of the Massachusetts Environmental
Policy Act (MEPA) were reviewed. The MEPA thresholds of impact for likely IWRMP projects
were reviewed. In general, many of the projects are either neutral or beneficial to the environment.
None of them are expected to trigger the requirement for submittal of an Environmental Impact
Report (EIR). However, several projects relating to water system improvements will trigger the
need for filing an Environmental Notification Form (ENF). The following provides a summary of

the anticipated environmental impacts and potential MEPA requirements.

Land:
o There may be town-owned parcels that are converted for stormwater management related
construction and activities (such as the construction of stormwater structural BMPSs). There

will be town-owned parcels which are already utilized for drinking water supply and
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treatment that are utilized for the construction of the drinking water treatment
improvements. Impact from construction activities will be mitigated through stormwater
pollution prevention plans. However, these activities are not expected to be large enough
to trigger MEPA thresholds for impacts to land

State-listed Endangered or Threatened Species:

¢ The MEPA thresholds for impacts to state-listed endangered or threatened species are
not expected to be triggered by the activities of the IWRMP.
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Table 9-1: Summary of Potential Environmental and Public Health or Safety Impact and Benefits

. . . . Potential Public Health or . . e e . .
System Recommendation Project Type Potential Environmental Impact Slafet; Ir:'npact MEPA EIR or ENF Required? Expected Project Mitigation if Required
ALL Re-evaluate IWRMP Annually Planning/Mgmt. neutral neutral No
Develop Asset M t ,
ALL evelop Asset Managemen Planning/Mgmt. neutral neutral No
Program
promotes citizen
ALL Continue with Public Education Planning/Mgmt. promotes ci.tizen.understanqmg of impacts of understaering.of impacts of No
and Engagement their actions on environment their actions on
environment
Review Interdepartmental .
ALL Workflow for Development Planning/Mgmt. neutral neutral No
. . . T ill dtod trate that t t
WW Purchase Available Wastewater Polic neutral neutral ENF required for increased cs)\,\;rt]evr\: hr;iebee(:m oer:ir%ri]zse::latg 'u§tifwiz e:ll:?c ;!
Capacity at CRPCD ¥ discharge of 100,000 gpd ¥ P J y capactty
purchase.
WW Install Permanent_Sewer System 0&M neutral neutral No
Metering
Perf SSES | tigati d . t t
ww ertorm n.v.es !ga lons an O&M promotes proper system operation D proper . No
Rehabilitation operation
Purchase CCTV Equipment to . promotes proper system
ww . O&M t t t . N
Support WW Operations promotes proper system operation operation °
wWw Perform TemporarY Sewer O&M neutral neutral No
System Metering
. I . . ENF if ds flow by 109 . . . -
Consider Limited Sewer . . . reduce failed septic .I exp.an > How y & Assuming construction is performed in existing
WWwW ) Capital reduce failed septic releases or if 5+miles long or if 1/2 e . .
Extensions releases . roadways, mitigation is unlikely to be required.
mile cross-country
ENF likely for expansion of Unlikely to be required. Town's water strategic
L . . existing treatment plant by plan is to construct centralized treatment for all
Impl Drinking W | h
DW mplement Drinking Water Capital neutral promote comp'lan.ce wit 10% or 1MGD or wells at the Populatic site. It is expected that
Treatment Improvements health advisories ) - . . -
construction of new plant of | treatment facility will be built on existing cleared
1+MGD land.
Mitigation will be incorporated into the Water
Imolement Drinking Water ENF required for new Management Act permit amendment process.
DW P 8 Capital neutral public safety enhancement | withdrawal of 100,000 gpd or | This could include offsetting withdrawals by 1/I
Supply Redundancy . .
more removal, demand reduction, environmentally
beneficial projects, etc.
Update E Drinki . .
DW paa (\eNaT:rrgﬁz;Tiesrm "ng Planning/Mgmt. neutral public safety enhancement No
DW Continue with Unéc.c(.)unted for O&M reduces demand on aquifers neutral No
Water Activities
Update Town-wide Drinking ) improved understanding of
DW . Pl Mgmt. tral N
Water Hydraulic Model anning/Mgm neutra system performance °
can reduce incidence of
Distributi
DW Implement Water Distribution Capital neutral main breaks and other No
System Improvements . .
disruptions
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. . . . Potential Public Health or . . T .
System Recommendation Project Type Potential Environmental Impact T MEPA EIR or ENF Required? Expected Project Mitigation if Required
. . - . romotes proper system
Continue with Annual Water promote system functioning possible demand b ) PTOpEr sy
DW . Oo&M . operation; enhances water No
System Maintenance reduction .
quality
. . t t
Perform Highland and Lovering promg =2 e B ELET
DW o ) Oo&M neutral operation; enhances water No
Tank Painting and Cleaning .
quality
. . reduced demand means
Continue with Indoor and . . .
DW . Policy reduces demand on aquifers poorer quality wells need No
Outdoor Water Conservation . .
not be put in service
Redevelop Water Supply | t ,
DW edeve op. _a e.r tpply fmpac Policy neutral neutral No
Mitigation Fee
Mitigation will be incorporated into the Water
. neutral - state regulations and policy promote . - ENF required for new Management Act permit amendment process.
Pursue a WMA Permit . . : : PONEY P improved ability to meet . q . 8 , P . . P
DW . . Policy environmental protection as a precursor to withdrawal of 100,000 gpd or | This could include offsetting withdrawals by 1/I
Withdrawal Limit Increase future demand . .
approval more removal, demand reduction, environmentally
beneficial projects, etc.
. . . . improved surface water
Continue with MS4 Program . MS4 Program designed to improve surface water P . .
SW Implementation Planning/Mgmt. ualit quality is protective of No
P 9 ¥ public health and safety
Specific improvements are not yet identified. If Improved drainage and . .
2 . . . 4 P . & Improvement projects are likely to be small and
. . properly designed, permitted and constructed, reduced flooding are . . . .
SW Perform Drainage Improvements Capital . : . . . Unlikely to be required. consist of culvert replacements. Potential
environmental impact should be minor and/or protective of public health . . .
impacts include wetlands or land impacts.
temporary. and safety.
Assuming locations are chosen in previousl| . . .
. : . P .y . Projects are likely to be small and avoid
disturbed areas and properly designed, permitted improved surface water . . .
Install Stormwater Structural . . . o . . . wetlands, rare species habitat and conservation
SW Capital and constructed, environmental impact should be quality is protective of Unlikely to be required. o .
BMPs . . . . land. Potential impacts include wetlands or land
minor and/or temporary while water quality public health and safety .
. . impacts.
benefit will be positive
Perform Stormwater Infiltration neutral - potentially beneficial to recharee promotion of infiltration
SwW Analysis - Town Owned Planning/Mgmt. . . . . v . . g could potentially reduce No
. aquifers if appropriate solutions are implemented .
Properties flash flooding
. . - reduction of impervious
Promote Impervious Cover . neutral - potentially beneficial to recharge .
SW Reduction Policy aquifers if appropriate solutions are implemented e No
q pprop P reduce flash flooding
Legend:
neutral
positive
negative
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Wetlands, Waterways and Tidelands:

If improvements require alterations of existing wetlands greater than 5,000 square feet (for
example, for the construction of stormwater structural BMPs), then the ENF filing requirement
would be triggered. Mitigation would likely consist of wetland replication on a 1:1 basis.

Drinking Water:

e The MEPA thresholds for impacts to drinking water supply will be met or exceeded by the
activities of the IWRMP and require filing of an ENF (at a minimum).

e The IWRMP includes a recommendation to increase the WMA Permit withdrawal limit by
over 100,000 gpd and to construct a centralized water treatment facility which will likely
exceed 1 MGD; both of which trigger the MEPA ENF requirement.

e Mitigation will be consistent with the SWMI Guidance and Policy for Minimization and

Mitigation.

Wastewater:

e The MEPA thresholds for impacts to wastewater will be met or exceeded by the activities
of the IWRMP and require filing of an ENF.

e The plan includes a recommendation to increase Medway’s allocated capacity at the
CRPCD by up to 300,000 gpd to accommodate future flow projections. This capacity may
be purchased from Franklin and does not require additional upgrades at the plant.
However, the ENF requirement is triggered by an expansion in discharge of 100,000 gpd

or greater.

Transportation:
¢ The MEPA thresholds for impacts to transportation are not expected to be triggered by the
activities of the IWRMP.

Energy, Air Quality, Solid and Hazardous Waste:
o The MEPA thresholds for impacts to energy, to air quality, and to solid and hazardous

waste are not expected to be triggered by the activities of the IWRMP.

Historical and Archeological Resources:
o The MEPA thresholds for impacts to historical and archeological resources are not

expected to be triggered by the activities of the IWRMP.
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9.3.2 Benefits of the Integrated Plan

One key aspect in the development of this IWRMP was the focus on the integrative and interactive
nature of the plan recommendations. The interaction between the three water resource systems
can be seen through the water cycle. Kleinfelder leveraged these intersystem relationships to
maximize the benefits achieved through the IWRMP recommendations. Beyond the direct
benefits that each recommendation provides on a local level, there are regional benefits that may
be seen beyond the town boundary of Medway. Namely, the water resources of the neighboring
communities are interconnected with Medway’s water resource systems. For example,

e Medway’s emergency interconnections with the drinking water systems of neighboring
communities serves to supply those communities with water in time of need. The upgrades
to the drinking water supply and treatment quality to improve Medway’s own resiliency
may benefit the neighboring communities requiring emergency supply via these
interconnections.

e As previously mentioned, Medway is situated near the headwaters of the Charles River
which is one of the most significant water resource assets in the Commonwealth. The
stormwater runoff flows through Medway’s MS4 and ultimately to the Charles River. The
improvements to stormwater runoff quality will benefit the local Medway receiving waters
and the waters downstream along the Charles River. As a participant in the recently
completed Upper Charles River Regional Stormwater Finance Feasibility Study, Medway
has demonstrated willingness to address water quality related issues on an efficient
watershed basis with neighboring communities.

o The regional efforts to comply with the MS4 permit and improve water quality within the
Charles River Watershed will benefit from intermunicipal collaboration and discussion. By
leveraging resources and sharing knowledge between communities, Upper Charles
Towns may qualify for grants and additional assistance to reduce the cost of implementing
their respective MS4 programs.

e The CRPCD is a regional wastewater treatment facility that receives flows form several
communities surrounding Medway. The recommendations to control and improve /1 will
reduce the amount of treated wastewater at the CRPCD and minimize Medway’s impact

to the CRPCD’s overall capacity and cost.
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9.4 Implementation Plan

The Implementation Plan is provided to assist the Town in prioritizing the recommendations of

the IWRMP, forecasting the anticipated cost of these recommendations and leveraging the

influence of each recommendation to maximize their benefits to the water resource systems as

identified through the Hybrid Scenario. The implementation of each recommendation may be

based on several factors including the criticality of the recommendation, its benefits on the water

resource system, funding cost for the recommendation, and preferred reoccurrence of the

recommended activity.

In terms of criticality, recommendations are broken-down into three categories:

High Priority - represents activities that require the Town’s immediate attention in the first
few years of the IWRMP implementation plan. These recommendations may be required
by permits, critical needs for the water resource systems, or influential towards the
implementation of future recommendations.

Medium Priority — reflects some of the ongoing and proposed activates that that the Town
undertakes to maintain and/or improvements the water resource systems. This includes
assessments of system performance, targeted system infrastructure rehabilitation and
improvements, yearly system maintenance, and the implementation of tools to assist with
system management.

Low Priority — less critical activities that will help to optimize system performance and/or
management. These recommendations provide support to other IWRMP

recommendations and are spread throughout the first 10 years of the implementation plan.

The recommended implementation plan for the IWRMP is shown in Tables 9-2 through 9-5.

Tables 9-2 and 9-3 document the Town’s existing programs which will continue under the

IWRMP. Medway has already begun to implement this IWRMP, including making changes to its

operations and maintenance efforts to identify and reduce unaccounted for water, as well as

initiating capital projects. In addition, the MS4 program has previously been planned with the

implementation of the new permit in 2018. Between years 0-4, high priority capital investments

averaging roughly $3.5 million each year will help to address the critical needs of the water

resource systems including wastewater capacity and drinking water quality and supply. In years

4-10, the plan shifts the focus of investments towards medium priority water and stormwater

system improvements. Over the course of the 20-year plan, over $1 million each year will be

spent towards maintaining and improving the water resource systems. Also, over the course of
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this plans the Town can expect to spend $400,000 to $500,000 on the stormwater MS4 permit
program. In year 5, the stormwater MS4 program may experience significant increases in cost
depending on the outcome of ongoing litigations involving the water quality/ TMDL reduction
aspects of the permit requirements.
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Table 9-2: IWRMP Current Spending Implementation Plan Years 11-20 (2018 Dollars)

e High, medium and low priorities represent relative importance of projects with respect to meeting regulations, maintaining operation of the water resources systems, and providing long-term service.
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Water Current YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Resource Current Program Estimated Value 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
= SW MS4 Program Implementation $4,856,000 $468,500 $444,500 $405,500 $424,000 $412,500 $480,000 $455,500 $415,500 $435,000 $423,000 $492,000
T Subtotal High Priority Cost: $ 4,856,000 $468,500 $444,500 $405,500 $424,000 $412,500 $480,000 $455,500 $415,500 $435,000 $423,000 $492,000
WW Permanent Sewer System Metering $247,000 $27,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000
WW SSES Investigations and Rehabilitation $1,000,000 $200,000 $200,000 $200,000 $200,000 $200,000
wWw Temporary Sewer System Metering $50,000 $50,000
'g DW Unaccounted for Water Activities $110,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
a DW Update Town-wide Drinking Water Hydraulic Model $50,000 $50,000
g DwW Annual Water Distribution System Maintenance $1,100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000
é DW Highland and Lovering Tank Painting/Cleaning $1,000,000 $500,000 $500,000
DwW Indoor and Outdoor Water Conservation $165,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000
ALL Public Education and Engagement $11,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Subtotal Medium Priority Cost: $3,722,000 $126,000 $348,000 $148,000 $848,000 | $148,000 $348,000 $148,000 $348,000 $648,000 $148,000 $348,000
Total IWRMP Current Spending Years 0-10 Cost: $8,578,000 $594,500 $792,500 $553,500 $1,272,000 $560,500 $828,000 $603,500 $763,500 | $1,083,000 $771,000 $640,000
Table 9-3: IWRMP Current Spending Implementation Plan Years 11-20 (2018 Dollars)
Water Current Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20
Resource Current Program Estimated Value 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
< SW MS4 Program Implementation $4,609,000 $467,000 $426,000 $446,000 $433,000 $504,000 $478,500 $436,500 $457,000 $444,000 $517,000
S Subtotal High Priority Cost: 54,609,000 5467,000 $426,000 $446,000 $433,000 $504,000 $478,500 $436,500 $457,000 $444,000 $517,000
WW Permanent Sewer System Metering $220,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000 $22,000
WwWw SSES Investigations and Rehabilitation $1,000,000 $200,000 $200,000 $200,000 $200,000 $200,000
WW Temporary Sewer System Metering $50,000 $50,000
‘? DW Unaccounted for Water Activities $100,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000
'DC% DW Update Town-wide Drinking Water Hydraulic Model $50,000 $50,000
§ DW Annual Water Distribution System Maintenance $1,000,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $100,000
E DW Highland and Lovering Tank Painting/Cleaning $1,000,000 $500,000 $500,000
DW Indoor and Outdoor Water Conservation $150,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000
ALL Public Education and Engagement $20,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
Subtotal Medium Priority Cost: $3,590,000 $448,000 $148,000 $348,000 $648,000 $348,000 $148,000 $348,000 $148,000 $848,000 $148,000
Total IWRMP Current Spending Years 11-20 Cost: $8,199,000 $915,000 $574,000 $794,000 $1,081,000 $852,000 $626,500 $784,500 $605,000  $1,292,000 $665,000
Note:




Table 9-4: IWRMP Implementation Plan Years 0-10 (2018 Dollars)

e High, medium and low priorities represent relative importance of projects with respect to meeting regulations, maintaining operation of the water resources systems, and providing long-term service.
e |IWRMP projections include current projects and programs identified within the planning period. Additional projects are expected to be identified as the Town implements its Asset Management program and updates its Water Master Plan. Changes to State and
Federal regulations, environmental conditions as well as local development and growth may also drive additional spending not currently part of this plan.

12 Sewer extension costs may be offset through betterment assessments. Costs represented herein do not include betterment offsets.
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Water Opinion of YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Resource Recommendation Probable Cost 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
WW Purchase Available Wastewater Capacity at CRPCD $950,000 $950,000
= DW Drinking Water Quality - Treatment Improvements $15,000,000 | $1,000,000 | $6,000,000 | $3,000,000 | $3,000,000 | $2,000,000
é DW Drinking Water Supply Capacity Redundancy/Reliability $2,191,000 $467,000 $1,347,000 $377,000
% DW Update Emergency Drinking Water Supply Plan $65,000 $65,000
T DW Pursue WMA Permit Withdrawal Limit Increase $15,000 $15,000
Subtotal High Priority Cost: $18,221,000 | $1,950,000 | $6,467,000 | $3,065,000 [ $4,347,000 | $2,377,000 $0 $0 $0 $0 $0 $0
DW Water Distribution System Improvements $9,915,000 | $2,990,000 | $2,425,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000
2 Sw Drainage Improvements $320,000 $320,000
.§ SwW Stormwater Structural BMPs $137,500 $33,500 $46,000 $52,000
DE- Sw Stormwater Infiltration Analysis $24,000 $6,000 $6,000 $6,000 $6,000
% ALL Asset Management Program $475,000 $75,000 $75,000 $75,000 $75,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000
= Subtotal Medium Priority Cost: $10,871,500 | $3,065,000 | $2,500,000 | $575,000 | $575,000 [ $845,000 [ $525,000 [ $558,500 | $577,000 | $531,000 | $583,000 | $531,000
WW Purchase CCTV Equipment to Support WW Operations $150,000 $150,000
2 Ww Limited Sewer Extensions?’? $920,000 $175,000 $350,000 $400,000
.E DW Redevelop Water Supply Impact Mitigation Fee $20,000 $10,000 $10,000
% Sw Promote Impervious Cover Management $50,000 $30,000 $20,000
3 ALL Review Interdepartmental Workflow for Development N/A
Subtotal Low Priority Cost: $1,140,000 $0 $0 $10,000 $10,000 |  $180,000 $20,000 $0 $0 | $175,000 | $350,000 |  $400,000
Total Opinion of Probable IWRMP Cost: $30,232,500 | $5,015,000 | $8,967,000 | $3,650,000 | $4,932,000 | $3,402,000 | $545,000 | $558,500 | $577,000 | $706,000 | $933,000 | $931,000
Table 9-5: IWRMP Implementation Plan Years 11-20 (2018 Dollars)
Water Opinion of Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20
Resource Recommendation Probable Cost 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
DW Water Distribution System Improvements $5,000,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000
SW Install Stormwater Structural BMPs $60,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000
§ ALL Asset Management Program $250,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $25,000
g Subtotal Medium Priority Cost: $5,256,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000
Total Opinion of Probable IWRMP Cost: $5,256,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000 $531,000
Notes:




9.5 Financial Constraints

The IWRMP outlines multiple recommendations for the Town to implement, each entailing a
different cost. The careful evaluation of the Town’s financial structure and the impact of these

recommended cost is an important step towards the successful implementation of the IWRMP.

There are various sources of funding for the components of the IWRMP that include those from
within Medway (such as taxes, betterments and bonds), those from state and federal agencies
(such as the State Revolving Fund (SRF) and other grants/loans) and those from private parties.
The available funding sources are discussed in Section 6.6, and they include a mixture of grants,

loans and general funds from the Town.

Roughly 66% of the IWRMP total cost is associated with improvements to the drinking water
system. Grants and loans may not be enough to fund these drinking water efforts. Therefore, the
Town may have to leverage in-house capital resources and review the revenue generating
structure of their drinking water servicing fees. Also, efforts to fund the drinking water
recommendations should not overshadow the importance of the other water resource

recommendations.
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Help Protect Your Watershed

The Town of Medway is located within the
Charles River Watershed. This means that all
surface water and groundwater in Town,
including that from your property, flows to the
Charles River. Therefore, how you care for your
property can affect both water quality and water

supply.

. Photd by Mark Wilcox

What are your Local Water
Resources?

Surface Water

The Charles River forms two thirds of Medway’s
southern border with Franklin. Like Choate
Pond, many of Medway’s surface waters
provide important wildlife habitat and popular
recreational areas for residents. Wetland areas
throughout Town also provide essential flood
protection.

Groundwater

Medway residents receive their water supply
from ground water sources. The Town’s four
supply wells draw their water from the
underground sand and gravel aquifer of the
Charles River basin.

How Are Our Water
Resources Connected?

With a little help from the water cycle, our
actions have a direct impact on surface waters
and ground water sources.

Excess chemicals applied to lawns, oil
and debris found on paved surfaces,
and even animal waste become sources
of pollution when they are carried to
receiving waters or infiltrated into the
ground by stormwater.

Extra pumping of groundwater in the
summer to supply water for lawns and
gardens lowers the level of the water
table and can dry up streams.

A failing septic system can release
bacteria and nutrients into the water
cycle, contaminating nearby surface
waters and ground water.

Stormwater and ground water can enter
aging sanitary sewer infrastructure,
overloading it and potentially resulting in
overflows to the environment.

Aging or undersized drainage pipes can
fail during storm events and cause local
flooding.
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How Can You Help?

Get Involved

Participate in cleanup activities in your
neighborhood, the annual Medway Clean
Sweep & the annual Medway Pride Day.

Watch for Notices about IWRMP upcoming
meetings.

Steps You Can Take to Help Protect
Medway’s Water Resources

e Limit the use of pesticides and fertilizers
— use natural or organic lawn care
methods

e Compost your yard waste

e Have your septic tank pumped and
system inspected regularly

e Practice Water Conservation

¢ Never dump anything down storm drains
or in streams & take unwanted
household chemicals to hazardous-
waste collection centers

e Direct downspouts away from paved
surfaces

e Pick up after your pet

e Use low-phosphate or phosphate-free
detergents




What are TMDLs and do They Impact
Medway?

Under the Clean Water Act (CWA) states are
required to identify impaired waters. These are
waters where existing pollution controls are not
enough to meet or maintain water quality
standards. Once impaired waters are identified,
each state must develop a "Total Maximum
Daily Load" (TMDL) for the types of discharges
polluting the impaired waters. A TMDL
determines how much of a pollutant can be put
into a body of water before it has harmful
effects.

Two TMDLs have been finalized for the Charles
River Basin; these include the Final TMDL for
Nutrients in the Upper/Middle Charles River and
the Final Pathogen TMDL for the Charles River
Watershed. Both apply to the area of Charles
River located in Medway.

In development of its Integrated Water
Resources Management Program, as well as
through updates to its Stormwater Management
Program, Medway is working towards
complying with TMDL requirements and
reducing the Town’s contribution of pollutants to
the Charles River.

In order to view more detailed information about
TMDLs or to view the TMDLSs developed for the
Charles River Watershed please visit:
http://www.mass.gov/dep/water/resources/tmdls.htm .

o
KLEINFELDER

Bright People. Right Solutions.
\‘:.'/

For more details, regarding the Town’s IWRMP
please contact the Department of Public
Services.

Contact Information

DPS Main Office
Town Hall
155 Village Street, 2nd Floor
Medway, MA 02053
508-533-3275
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