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1 Introduction and Purpose
The Town of Chatham (Town) completed a Comprehensive Wastewater Management Plan (CWMP) in
May 2009 and received regulatory approval from the Massachusetts Executive Office of Energy and
Environmental Affairs (EOEEA) on July 17, 2009 and Cape Cod Commission (CCC) on October 29, 2009.
The EOEEA approval certificate is attached in Appendix A and the CCC approval decision is attached in
Appendix B. The CCC approval decision required the development of an Adaptive Management Plan
(AMP) for CWMP Compliance as described in Appendix B.

The purpose of this AMP is to document the steps that will be taken by the Town to implement the CWMP,
and demonstrate compliance with the CWMP and the Nitrogen Total Maximum Daily Loads (TMDLs) that
have been established for the coastal estuaries that surround Chatham. Implementation of the CWMP and
compliance with the Nitrogen TMDL’s is projected to restore the impaired marine water quality and habitat
in the estuaries.

2 Summary of the CWMP Recommended Plan
The goals of the CWMP recommended plan are to achieve the estuarine nitrogen TMDLs for the Town,
address other Areas of Concern (AOCs) within Town, and provide an adaptive management approach to
implementation such that as the plan is executed it can be adjusted based on the environmental and
economic impacts that may result during its implementation.

The TMDL wastewater nitrogen removals as well as other AOCs are illustrated in Figure 1.

The CWMP recommended plan for Chatham involves the following major components:

Two-phased implementation of WWTF expansion at the existing WWTF site.  Phase 1 would treat
approximately 1.3 mgd on an average annual basis to meet total nitrogen TMDL requirements in
Stage Harbor, Pleasant Bay, Sulphur Springs, and Taylor’s Pond watershed areas. Phase 2
would expand this facility to 1.9 mgd on an average annual basis to serve the remaining areas of
the Town of Chatham. The Preliminary Design for these WWTF expansions is illustrated in Figure
2.

Expansion of the existing collection system to match the two Phases of the WWTF expansion with
the possibility of sewering all of the 94 sewersheds identified. Sixty-one (61) of the 94 sewersheds
identified would need to be sewered in order to address the TMDL requirements. These
sewersheds are illustrated in Figure 3.

Further evaluation of the freshwater restoration of the upper reaches of Muddy Creek which could
provide a quicker remediation of the nitrogen impacts to this waterbody and to Pleasant Bay as a
whole.

Continuation of a modified coastal embayment water quality monitoring program for TMDL
compliance and continued groundwater monitoring at the WWTF site.

Continued public education on fertilizer use and management of other controllable sources of
nitrogen within the Town.
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Continued enforcement of the Town of Chatham’s Board of Health Nitrogen Loading Regulation in
those areas not designated for immediate (next five to ten years) connection to the WWTF as part
of addressing the TMDLs.

Implementation of Article 2 of the Rules and Regulations of the Sewer Department regarding
growth-neutral requirements, and the new sewer use regulations.

Continued implementation of storm water improvements and management.

The components of the wastewater collection and treatment systems expansion are summarized below.

WWTF Expansion.  The following wastewater treatment processes comprise the core technologies of the
new WWTF’s.

Preliminary Treatment:

Pre-engineered system for screening and grit removal.

Secondary Treatment:

Orbal® process constructed in a modular design to allow Phase 2 expansion as the flow
increases.

Three secondary clarifiers (2 for Phase 1, third for Phase 2).

Filtration:

Continuous backwash denitrification sand filters.

Disinfection:

Ultraviolet disinfection.

Sludge Processing:

System expansion with a 1.0 m Belt Filter Press.

Odor Control:

Activated Carbon.

Support Facilities:

Return activated sludge (RAS) and waste activated sludge (WAS) pumping (centrifugal pumps).

Plant water (pumps and hydropneumatic tank).

Sodium hypochlorite for nocardia control – chemical tank and pumps.

Sodium hydroxide for alkalinity addition – chemical tank and pumps.

Methanol – for supplemental carbon.



8614526.2 Town of Chatham, Massachusetts 3
Adaptive Management Plan for CWMP Compliance

Other considerations for flexible future site operations:

Provide space for a physical/chemical phosphorus removal system, and a possible additional
anaerobic zone for phosphorus removal.

Provide space for return activated sludge (RAS) processing for the possible consideration of a
Cannibal® sludge minimization process.

Provide space for additional expansion to accommodate possible flows from portions of the Town
of Harwich.

Collection System.  The collection system will be phased in over 30 or more years. The first 20 years will
target the expansion of the collection system to achieve the total nitrogen TMDLs. The ten years following
the Phase 1 implementation is planned to extend sewers to the rest of the Town. The total length of the
proposed sewer is approximately 106 miles, 88 miles of which are proposed gravity and 18 miles of which
are proposed low pressure.

Sewersheds along the border of Chatham and Harwich, namely 1, 2, 7, and 58 include provisions to sewer
Harwich properties that can be reached by gravity collection systems.

3 Basis of Adaptive Management Plan
A basis of the AMP was provided in the CWMP in the Summary of Recommended Plan, Section 11.5.D:
TMDL Compliance and Adaptive Management Plan as attached in Appendix C.

A second basis for the AMP was also provided in the Adaptive Management Plan Scope (Exhibit A) of the
CCC Approval Decision as attached in Appendix B.

These two “basis” documents and concepts have been synthesized into this AMP as detailed in the
following sections.

4 Chatham CWMP Technical Review Committee
The Chatham Technical Review Committee is comprised of the following individuals and agencies:

Robert A. Duncanson, Ph.D., Town of Chatham (508.945.5165)

Thomas Cambareri, CCC (508.744.1234)

Brian Dudley, MassDEP (508.771.6047)

Brian Howes, Ph.D., SMAST (508.910.6316)

Donald Walter, USGS (508.490.5050)

Nathan Weeks, P.E., BCEE, GHD (774.470.1633)

This group will be assisted by others as needed.

This group will meet as needed as determined by Robert Duncanson and Thomas Cambareri.

The purpose of this group and the meetings include:

Review and maintain familiarity on the implementation of the CWMP and the monitoring results.
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Address issues that arise.

Consider the following items:

- Implementation of the CWMP

- Documentation of Capital Expenditures

- Compliance with groundwater monitoring

- Reporting on estuarine water quality monitoring

- Summary of habitat assessments

- Continued coordination with the Pleasant Bay Alliance

- Potential evaluations and changes as needed

Provide input to the Town’s decisions for the next steps.

5 CWMP Compliance Reporting
The compliance reporting will include the following items:

a). Capital Expenditure Reporting.  This reporting will be made through the State Revolving Fund
(SRF) Project Evaluation Form (PEF) application process, and CCC will be copied on these
applications. This process is expected to include the following items:

Application to the SRF program for a series of multi-year projects.

Summary of capital expenditures to date.

Application will typically be in the range of $7.5M to $10M per year.

Summary of amount sewered, percent of wastewater nitrogen removed from the Phase 1
watersheds, and comparison to TMDL target amounts.

Summary of planned capital expenditures as developed for the town’s long term Capital
Improvement Plan (CIP).

Planned sewer extension areas for the next SRF application period.

Status of regional watershed management opportunities.

b). Groundwater Discharge Permit Reporting. This reporting is made on a monthly basis to
MassDEP as described in Appendix D. CCC will be copied on these reports to MassDEP with
discussion at Technical Review Committee meetings

c). Groundwater Elevation and Water-Quality Evaluations.  Groundwater elevations and water
quality will be monitored and reported as identified in item b above. Starting in 2015 one time
per year the following items will be evaluated (plotted) to obtain an annual perspective on
groundwater elevations and concentrations:

Average monthly recharge flows with monthly groundwater elevations.

Groundwater contour maps for July and December.
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Groundwater quality trends.

This information will be submitted for CCC review and will be discussed with the Technical
Review Committee.

d). Estuarine Water Quality Reporting.  Marine water quality monitoring of Chatham’s estuaries
will continue as detailed in Appendix D. Results will be copied to the CCC and discussed with
the Technical Review Committee.

e). Habitat Assessment Reporting.  These assessments will be periodically conducted by one or
more of the following groups:

Town of Chatham, Pleasant Bay Alliance, Barnstable County and/or MassDEP for benthic
habitat surveys.

MassDEP for eel grass surveys and mapping (as allowed by state funding).

The details of these assessments have not been finalized.

These reports will be copied to the CCC and will be discussed with the Technical Review
Committee.

f). Coordination with the Neighboring Towns and Pleasant Bay Alliance.  Robert Duncanson
is an active participant in the Pleasant Bay Alliance and will continue to coordinate with water
quality monitoring, benthic surveys, water quality model runs, evaluations for the shared Muddy
Creek surface water and watershed, and fertilizer reduction evaluations. Thomas Cambareri and
the CCC also participate in these meetings; and all reports produced by these efforts will be
copied to the CCC.

The Town continues to have discussions with the Town of Harwich as Harwich continues with
their CWMP project. Harwich is still evaluating regional solutions, and findings on this effort will
be reported to the CCC as they are decided by the two towns.

g). Progress on Non-Structural Nitrogen Management Items.  The Town is working on Nitrogen
mitigation measures involving the following approaches:

Stormwater management.

Freshwater pond management including watershed sewering benefits, in-pond remediation,
and monitoring.

Enhanced natural attenuation and/or tidal flushing improvements.

A summary of these mitigation measures will be reported to the CCC and discussed with the
Technical Review Committee.

h). Periodic Watershed Assessments and Other Evaluations.  Watershed assessments will be
completed periodically (every 5 to 10 years) to tabulate water consumption, estimated septic
system discharges, WWTF recharge and treatment performance, and nitrogen loadings from
the non-wastewater sources to summarize changes of nitrogen loads to the estuaries over time.
These nitrogen loading summaries will be compared to the water quality monitoring trends to
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investigate possible correlations between water quality and nitrogen loading.  Other evaluations
of nitrogen and/or phosphorus loading will be completed as needed.

i). Annual Statistical Reports (ASR) from the Water Dept.  Copies of the ASR sent to MassDEP
will be copied to the CCC and discussed with the Technical Review Committee.

j). Additional Groundwater Monitoring Reporting. Additional groundwater samples will be
collected from 2 wells that are directly inline between the sand infiltration beds and the
headwaters of Cockle Cove Creek. The 2 wells are SW-12 (or its replacement) and MW 2 as
illustrated on the plan titled “Groundwater Monitoring Wells for Adaptive Management Planning,
Chatham MA” adapted from the figure entitled “Groundwater Discharge Monitoring Wells,
Chatham MA”, dated December 15, 2009, attached in Appendix E. Samples will be collected at
the same frequency as the other groundwater monitoring wells identified in the groundwater
discharge permit. Samples will be analyzed for fecal coliform and enterococci and the same
general water quality parameters as the other wells.

6 Possible Changes to this Plan as Part of Adaptive Management		
This AMP is a living and evolving document. Changes will occur as the Town moves forward with its
wastewater implementation program. The WWTF Discharge Permit needs to be renewed every 5 years
(by regulatory statute) and will provide a formal opportunity for permitted change. The CCC Approval
Decision needs to be renewed every 7 years (by regulatory statute) and will provide an additional
opportunity for change.

It is understood that environmental monitoring activities may document environmental changes and that
mid-course corrections to the plan implementation may be needed. It is understood that this plan will be
updated as time proceeds in the spirit of Adaptive Management.

7 Gantt Chart Illustrating Proposed AMP Events During the Seven
Year CCC Approval

The attached Gantt chart (Figure 4) illustrates proposed events during the 20-year Phase 1 planning
period.

8 Summary of Progress to Date
Significant progress has been made on CWMP Recommended Plan implementation as briefly discussed
below.

8.1 Chatham CWMP Technical Review Committee

Robert Duncanson and Thomas Cambareri have met to review progress and ensure that proper
coordination has occurred.

8.2 Capital Expenditures

May 2009 Town Meeting authorized $59.5M for the Initial Implementation which includes:

 Phase 1 WWTF upgrade and expansion.
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 Sewer Extension along Route 28, Barn Hill Road, portion of George Ryder Road, portion of
Vineyard Ave., Meadow View Road, Meadow View Road South, Meadow View Road
Extension, Summer Hill Lane, Marcus Lane, and Plum Daffy Lane as illustrated in Figure 5.

 Five pump stations.

SRF application was approved for the $59.5M multi-year project Initial Implementation.

SRF funding was later modified to cover the sewer extensions and pump stations as more
favorable funding was obtained from the United States Department of Agriculture (USDA) Rural
Utilities Program for the WWTF.

Four construction contracts are currently underway to complete the Initial Implementation.

In 2007 Town Meeting appropriated $500,000 for the re-construction of the municipal parking lot
off Main St. that is a major source of stormwater to the Oyster Pond. The re-constructed parking
lot will incorporate rain gardens and other forms of stormwater mitigation.

The Town continues to address other sources of stormwater runoff to resource areas through
the town’s Phase II Stormwater Program with annual and special appropriations.

8.3 Groundwater Discharge Permit Reporting

The discharge permit was finalized on December 17, 2009 (attached as Appendix C).

Groundwater discharge permit reports have been completed and copied to the CCC.

8.4 Groundwater Elevation Evaluations

Since 1988 groundwater elevations have been collected from a network of approximately 45
monitoring wells around the WWTF under the Administrative Consent Order between MassDEP
and the Town. In addition, water samples are collected from 8 of those wells.  In 2005 the
frequency of monitoring was reduced to 3X per year (April, late August/early September and
December and a reduction in some of the parameters analyzed for.

8.5 Estuarine Water Quality Reporting

 The Town or Pleasant Bay Alliance provided the following estuarine monitoring reports that
have been copied to the CCC:

 Chatham Coastal Water Quality Nutrient Monitoring Program Summary Report 1998-2009, in
preparation.

 Pleasant Bay Citizen Water Quality Monitoring Program Interim Report 2000-2008, December
2009.

 Pleasant Bay Alliance Water Quality Monitoring Program: Statistical Analysis of Multi-year
Water Quality Monitoring Data, October 2010.

8.6 Coordination with the Neighboring Towns and Pleasant Bay Alliance

This coordination is ongoing.
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A variety of studies have been advanced to evaluate various alternatives for the shared Muddy
Creek watershed, including SMAST completed additional model runs and evaluations for the
Muddy Creek surface water and subwatershed:

 Resource Assessment to Evaluate Ecological & Hydrodynamic Responses to Reinstalling a
Water Control Structure in the Muddy Creek Dike, SMAST & ACRE, November 2008.

 Muddy Creek Culvert Scenarios, Memorandum to MDFG Division of Ecological Restoration
and Chatham Dept. of Health & Environment, ACRE, December 2009.

 Updated Water Use and Muddy Creek Nitrogen Attenuation and Nitrogen Loading to Pleasant
Bay, Technical Memorandum to the Harwich CWMP Project, SMAST, June 2010 (copied to
the CCC).

 MEP Scenarios to Evaluate Water Quality Impacts of the Addition of a 24 ft Culvert in Muddy
Creek Inlet, Technical Memorandum to Pleasant Bay Alliance, SMAST, October 5, 2010.

The Pleasant Bay Alliance continues to coordinate combined town model runs and evaluations
to be completed by SMAST.

8.7 Non-Structural Nutrient Management

The Pleasant Bay Alliance continues to undertake an evaluation of methods to control fertilizer
nitrogen. A report, Pleasant Bay Fertilizer Management Plan, Horsley & Witten, is in final review.

The Town completed the alum treatment of Lovers Lake and Stillwater Pond in October 2010 to
mitigate the eutrophication resulting from internal phosphorus recycling.

GHD Inc.

1545 Iyannough Road
Hyannis, MA  02601
T: 774-470-1630   F: 774-470-1631   E: hyamail@ghd.com

© GHD Inc. 2011

mailto:hyamail@ghd.com
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Adaptive Management Plan
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