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670 North Commercial Street, Suite 201

Manchester, New Hampshire 03101

tel: 603 222 8300

fax: 603 628 7675

February 15, 2013
(Finalized August 20, 2013)

Mr. Rick Russell, Director
Department of Public Works
Town Hall
33 Geremonty Drive
Salem, New Hampshire 03079

Subject: Five Year Update of the Water System Master Plan

Dear Mr. Russell:

CDM Smith is pleased to submit this Update Report of the 2008 Water System Master Plan.

Our 2008 Master Plan presented a full description of the water system, population and water
demand projections, assessments of various system components, alternatives for future
expansion, organizational and financial management evaluations, a Capital Improvement Plan,
and more.

This Update Report is intended to be a supplement to, and not a replacement of, the 2008
Master Plan. The two Master Plan reports will function as companion volumes. As you
directed, CDM Smith has updated various items in the 2008 Master Plan, and each new item is
included as an Appendix in this Update Report.

These Appendices are described below:

Appendix A Water System Map. We have updated Figure 2 1, the water distribution system
map.

Appendix B Section 3, Population and Water Consumption. This is an entirely new version
of Section 3, which supersedes the version in the 2008 Master Plan.

Appendix C Section 4, Assessment of Water Quality and Treatment. This appendix is a
supplement to, not a replacement of, the 2008 version of Section 4. It presents information
provided by Wright Pierce regarding their work performed in recent years at the Water
Treatment Plant, and their anticipated directions of upcoming work.
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Appendix D Section 5, Analysis of Existing Distribution System. This appendix consists of
updates to several subsections of Section 5. It represents a supplement to, not a replacement
of, the 2008 version.

Appendix E Section 8, Supply Source Issues. This appendix is a supplement to, not a
replacement of, the 2008 version of Section 8. It updates several issues related to supply
sources, especially the former groundwater supply sources.

Appendix F Section 11, Capital Improvement Planning. This is an entirely new version of
Section 11, which supersedes the version in the 2008 Master Plan.

Appendix G Other Documents. This appendix includes various documents, or excerpts of
documents, that are referenced in this report.

We are grateful for the opportunity to work with you on this project. We also thank Mr. Frank
Giordano, Utilities Manager, and Mr. Glenn Burton, Distribution/Construction Foreman, for
their assistance.

This report was prepared under the general supervision of Mr. David G. Polcari, client service
manager, by Mr. Jeffrey E. Diercks, project manager, and Mr. Brian E. Pitta, project engineer.

Very truly yours,

Jeffrey E. Diercks, P.E. David G. Polcari, P.E.
Associate Associate
CDM Smith Inc. CDM Smith Inc.
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A: Updated Water System Map, Figure 2 1
(supersedes 2008 version)
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C: Section 4, Assessment of Water Quality and Treatment
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D: Section 5, Analysis of Existing Distribution System
(supplements 2008 version)

E: Section 8, Supply Source Issues
(supplements 2008 version)

F: Section 11, Capital Improvement Planning
(supersedes 2008 version)
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Appendix B
Section 3, Population and Water Consumption
(supersedes 2008 version)
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Section 3 (2013 Update)
Population and Water Consumption

3.1 Recent Population

3.2 Population Projections
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Year Population

2010* 28,776

2015 29,650

2020 30,478

2025 31,324

2030 32,031

Buildout (Existing Zoning) 35,780

Buildout (Potential Zoning) 37,426

*U.S. Census data.

Table 3 1
Population Projections

3.3 Recent Water Demands
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Year
Total

Pumped
(MGD)

Residential
Metered
(MGD)

Commercial
Metered
(MGD)

Unmetered
Water*
(MGD)

Unmetered
Water*

(%)

Un
accounted
For Water

*(%)

Max. Day
Pumped
(MGD)

1999 2.30 1.14 0.93 0.23 10% N/A N/A

2000 2.19 1.05 0.84 0.30 14% N/A N/A

2001 2.38 1.15 0.85 0.38 16% N/A N/A

2002 2.24 1.09 0.82 0.32 14% N/A N/A

2003 2.25 1.08 0.77 0.41 18% N/A 3.96

2004 2.37 1.08 0.79 0.50 21% N/A 3.93

2005 2.39 1.13 0.82 0.44 18% N/A 4.07

2006 2.41 1.07 0.79 0.55 23% N/A 4.47

2007 2.50 1.15 0.78 0.56 22% N/A 4.61

2008 2.40 1.02 0.74 0.64 27% N/A 4.18

2009 2.28 0.96 0.71 0.61 27% N/A 3.82

2010 2.42 1.15 0.76 0.51 21% 20% 4.65

2011 2.18 0.98 0.76 0.44 20% 18% 4.56

2012 2.20 1.01 0.81 0.38 17% 16% 4.05

*See text for definitions. Table 3 2
Historical Water Demands,
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3.4 Water Demand Projections
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3.5 Water Conservation and Demand Management
3.5.1 Progress Since 2008

Key Area No. 1: Water Audit

Key Area No. 2: Leak Detection

Key Area No. 3: Consumer Metering

3.5.2 Past NHDES Position on Water Conservation Efforts
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the Town's population density and the availability of water resources in southern New
Hampshire, DES believes the Town should consider implementing more than just the basic water
conservation measures described above. These measures may include:

1. Establishing water efficiency standards for new connections to the water system that
require water efficient landscaping and use of water efficient fixtures and appliances.

2. Implementing a rate structure that encourages water conservation by increasing the price
of a unit volume used as use exceeds certain thresholds.

3. Establishing a water fixture replacement or retrofitting program. This program could be
applied to public buildings (such as schools) and private buildings. Investing in improving
the efficiency of water fixtures will reduce water demand which essentially has the same
effect as developing new sources of supply. Funding for this program could be through
ratemaking or these improvements could be paid for as by new customers of the
water

1. and operate accurate water meters for all users in the

2. the near term, Salem needs to extend its use of Arlington Pond as a source of water
when pond elevations exceed the thresholds specified in the agreement with the Arlington
Pond Protective Association. A surface water source use plan needs to be developed
and implemented under the current watershed management scenario for two
water sources. The plan should optimize the use of the two water bodies based on their
recharge and storage
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3. needs to make improvements to the water treatment plant to reduce the amount
of water wasted and discharged to the sewer system during the treatment

3.5.3 Recommendations from Water Audit Report
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3.5.4 Other Recommendations
Water Rates

Commercial Meter Testing
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NHDES Administrative Order Compliance
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Section 4 (2013 Update)
Assessment of Water Quality and Treatment

4.1 Summary of Recommendations from Wright Pierce

4.2 Water Treatment Plant Improvements
Background
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Plant Waste Discharge Management

Primary Disinfection

4.3 Chemical Treatment Improvements for Arlington Pond
Water

Background



Section 4 Assessment of Water Quality and Treatment

4 3

Monitoring and Treatment Strategies
Bench Scale Study

Initial Implementation

Permanent Facilities
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Section 5 (2013 Update)
Analysis of Existing Distribution System

5.4 Pumping System Capacity



Section 5 Analysis of Existing Distribution System

5 2

5.6 Other Piping System Issues

Abandoning old parallel mains

Replacing other old mains

Eliminating undersizedmains

Accessibility
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Looping projects

5.6.1 Updated Costs

Table 5 7 Updated Unit Pipe Costs
Pipe Diameter Unit Cost

$174/ft
$190/ft
$212/ft
$271/ft



Table 5-5
DPW List of Piping System Improvements

Project No.1 Status Street Location Problem Required action Budget2

First Tier Highest Priority

Other Water System Improvements

Second Tier

Third Tier

Fourth Tier

5-4
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5.6.2 Additional 4 inch Main Replacement

5.7 Condition of Water Tanks
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Section 8 (2013 Update)
Supply Source Issues

8.1 Well Station Abandonment

8.1.1 Donigian Well Pumping Station

DonigianWell Station
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The station may contain lead based paint.

8.1.2 Turner Well Pumping Station

8.2 Other Groundwater Resources
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8.3 Chloramination at Methuen Interconnection
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Section 11, Capital Improvement Planning
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Section 11 (2013 Update)
Capital Improvement Planning

11.1 Introduction

11.2 Integration of Water System Work with Other Town
Projects



Section 11 Capital Improvement Planning
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11.3 Prioritizing Improvements to the Existing Distribution
System

Project 1 4

Project 3 2
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11.4 Water System Capital Improvement Program

Water Conservation and Demand Management

Supply Sources

Storage Tanks



Table 11 1
Reprioritized List of Water System Improvements

Year Project Street Location Required Action Project Cost

$5,782,000

$4,654,000

Phase 1 Subtotal:

Phase 2 Subtotal:
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Existing Distribution System Improvements

Expansion of the Distribution System



Appendix G
Other Documents














































	2013_5YrUpdate_WtrSysMasterPlan_CDM_1
	2013_5YrUpdate_WtrSysMasterPlan_CDM_2
	2013_5YrUpdate_WtrSysMasterPlan_CDM_3
	2013_5YrUpdate_WtrSysMasterPlan_CDM_4
	2013_5YrUpdate_WtrSysMasterPlan_CDM_5
	2013_5YrUpdate_WtrSysMasterPlan_CDM_6
	2013_5YrUpdate_WtrSysMasterPlan_CDM_7
	2013_5YrUpdate_WtrSysMasterPlan_CDM_8
	2013_5YrUpdate_WtrSysMasterPlan_CDM_9
	2013_5YrUpdate_WtrSysMasterPlan_CDM_10

