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The City of Portsmouth, New Hampshire

How a 225 year-old water system 
continues to improve their water balance



The Beginnings of Portsmouth’s 
Drinking Water System
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Fires Created Another Need for Water Systems

5

The Great Fire 
December 22, 1813. 
The Third Fire in 11 Years.



And You Need A Lot Of Water to Make 
A Lot Of Beer..
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Eldredge Brewing Company produced 30,000 
barrels of beer in 1870 and grew to almost 
93,000 barrels of beer by 1892. 

In 1883 “The Western Brewer” (a brewer’s trade journal) 
listed Frank Jones as the largest ale brewer in the 
country: they had  brewed almost 150,000 barrels of ale 
in 1882.  As a result of his increasing demand, Jones 
begins to develop local springs as a water supply. 

~ 250,000 Barrels/Year Combined Production:
~ 7.5 Million Gallons of Beer
- To create one barrel, it takes approximately 1,500 gallons of water.
~ 375 Million Gallons of Water (1 MGDay)
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Water Pipes in 1892



Service Area
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Newington 

Greenland

New Castle –
& New Castle Water District

Portsmouth

Rye –
& Rye Water District

System Infrastructure

Pease 
International 

Tradeport 
Water System



Water Use Demographics

GPDay/CustCustomersCategory
1146,969Single Family 

Residential
532750Multi-Family 

Residential
6,13590Industrial

80187Municipal
25,0345Wholesale

24%

12%

41%

17%

2%
4%

Percentage of Usage

Single Family Multi Family Commercial
Industrial Municipal Wholesale
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Large User 
Breakdown:

• Two Power Plants
• Up to 500,000 GPDay

• Two Golf Courses
• 250,000 to 400,000 GPDay

• Two Gypsum Plants
• 250,000 to 400,000 GPDay

• Large Pharmaceutical Manufacturer
• Up to 450,000 GPDay



Large User Breakdown:

20 Hotels
Lots of Restaurants

33,000 Seats
7 Micro Breweries!



Portsmouth’s Efforts to Improve 
Water Balance Through the Years:

1. Metering and Billing Upgrades

2. Water Rate Adjustments

3. Leak Detection

4. Water Main Replacements

5. Operating System Upgrades

6. Water Efficiency Outreach

Retrofit Kits

Outreach

Water Efficiency Rebates



1 - Metering

The City began metering all water 
customers starting in 1911.

By 1920, the entire water system had 
meters, with a total customer base of 
3,073.

Reports showed that consumption had 
decreased by 72 million gallons a year 
or 65 gpday per customer



Radio

Billing 
System

Meter

2010 – Conversion to AMI -
Automatic Meter Reading System



Benefits of AMI

• Billing cycle went from 3x/year to 12x/year

• Identify high consumption and leaks

• Staff can focus on meter changeouts and upgrades



Daily Reads and Leak Codes
High Usage 

Triggers Leak Code



Customer Feedback:

 August 21, 2019 Call to 
Water Billing Department:

 “I wanted to share a wonderful 
conversation I just had with the water 
customer at 296 Peverly Hill Rd. He 
wanted to express his appreciation for the 
City’s “Water Conservation Initiative”. He 
stated that a “wonderful person” stopped 
at his home and informed him he may 
have a leak. He discovered that a toilet 
he thought he had fixed was still leaking 
and he was able to correct it. He asked 
me to pass along his appreciation for the 
City implementing this program and the 
positive experience he had.”

 February 24, 2020 Email to 
City’s webmaster:

 address: 188 Union St Portsmouth
 comments: I had a situation where my January 

water bill seemed way too high. I went into the 
Water Works Office un-announced. The 
receptionist called Jim who came down, 
greeted me and had me up to his office. He 
had me sit beside him as he went through a 
day by day, hour by hour, review of my 
account. He made me feel like I was the only 
person in Portsmouth who mattered. He spent 
a solid 45 minutes with me. He diagnosed 
what the problem was and sent me home with 
printed graphs showing it. Please pass this to 
Jim's superiors. He was awesome. 



Current Meters
2023

Size Meters %
5/8 7221 81.3%

1 1156 13.0%
1.5 179 2.0%
2 99 1.1%

2 C 129 1.5%
3 9 0.1%

3 C 36 0.4%
4 19 0.2%

4 C 9 0.1%
6 14 0.2%

6 C 0 0.0%
8 9 0.1%

8 C 2 0.0%
10 C 1 0.0%

8883



Right Sizing Meters Major effort to downsize meters
2000 – 9% of meters were 2” or larger
2023 – 5% of meters are 2” or larger

TotalInstalledRemoved
43"4"
82"4"
182"3"
11.5"3"
291.5"2"
11212”
345/8"2"
19311.5”
355/8"1.5"
1095/8"1
543TOTAL Downsized



Right Sizing 
Meters

Eliminated need for 
compound meters

2000 – 366 compounds

2023 – 177 compounds

2025 Goal – less than 50



Large Meter 
Testing

Annual Testing of all Large 
Meters
Used to contract this service –
Now do it in-house



2 - Tiered Water Rates 

$4.74
$5.70$5.70

$10.76

$13.28
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Domestic Irrigation

Portsmouth Water Rates – FY24

Tier 1 Tier 2 Tier 3

Inclining Block Tiered Rates implemented in 2007

Irrigation Rates implemented in 2017

* In New Hampshire the majority (76%) of residential water and waste - water rate structures use a 
uniform rate to charge for volume. 2018 New Hampshire Water & Wastewater Rates Report



WaterSense Irrigation

New Irrigation Customers –
• Require a Certified WaterSense System



3 - Leak Detection

100 Years Ago…
Page 86 of the City’s 1924 
Annual Report:

• “The Pitometer Survey 
Company was here for six 
weeks and located leaks which 
totaled a waste of 165,000 
gallons daily.”

26



Leak Detection Today:



10 Years of Identifying and Tracking Leaks



Water Leak Reporting Via City’s 
Click N’ Fix Tool on Website and Apps

People can report problems, 
including water main breaks, 
any time on City’s website or 
through downloadable apps
Information is forwarded to 
appropriate staff for a 
response



Click N’Fix Submission:
Leaking Water Main

• Reported and Acknowledged on 
June 21, 2019

• Repaired on June 25, 2019



4 – Water Main 
Replacements

61 Miles Replaced Since 1990



5 – Operating 
System Upgrades

20231968



6 - Water Efficiency Outreach

Public Outreach AwardWater Sustainability Award

Water Conservation Kits

Water Efficiency Rebates

Watersense Appreciation

Distinguished Public 
Involvement Award



2008 - Low-flow Retrofit Kits -
Distributed to over 1,500 customers 

low flow sink aerators

Leak detection tablets

Low flow showerhead

Outreach Information

Toilet Tank Bladder



Water Efficiency Rebate Program
Introduced in 2015

The First and Only Program in New Hampshire



Rebates for Toilets and Washing Machines
- 1,619 Rebates since 2015

- 1218 Toilets
- 401 Washing Machines



Earth Day 2023 –
Low Flow Toilet Example



Public 
Outreach:

City Website, Mailers and 
Brochures:



Public Outreach: Water Supply Updates

Website Updates News



Strawbery Banke Museum –
“Water Has A Memory” 
Exhibit with “Think Blue!” Think Blue – What Can You Do?

Water | Wastewater | Stormwater



Saving Plastic Too
Public Drinking Fountains

Parks and City Facilities Saving 45,000 Bottles at City Hall 
alone (3 drinking fountains)



Water Efficiency Timeline

20062006 20072007 20082008 20092009 20102010 20112011 20122012 20132013 20142014 20152015 20162016 20172017 20182018 20192019 20202020 20212021 20222022 20232023

Automatic 
Meter 
Reading 
Program

Joined 
EPA’s 
WaterSense 
Program

Toilet and 
Washing 
Machine 
Rebate 
Program

WaterSense 
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Requirements 
and Third Tier 
Irrigation Rate
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Trend - Average Residential Water Use Average (gallons per day)

Water Efficiency Efforts - City of Portsmouth, NH Updated: Nov 2023

Water 
Conservation 
Kits

Implemented
Tiered Water 
Rates



Water Balance Trend –
Pumped versus Sales and Non Revenue
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850,000 
Gallons/Day

140,000 
Gallons/Day

15% 3%
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Couldn’t Do This Without 
Great Staff!

- Through All Seasons



Future Water Efficiency Efforts

• Continue to offer Water Efficiency Rebates
• Customer Outreach regarding water use and 

efficiency – Update Billing Data
• Bill in Cubic Feet instead of Units
• Promote more efficient irrigation practices 

through EPA’s WaterSense Irrigation Certification



Thank You!

Think Blue – What Can You Do?
Water | Wastewater | Stormwater


