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The ChallengesThe Challenges
1. Discretionary Use1. Discretionary Use

Average Average WinterWinter (Indoor) Daily(Indoor) Daily
50 gpcd (Sandown)50 gpcd (Sandown)
78 gpcd (Newcastle)78 gpcd (Newcastle)
63 gpcd (Seacoast avg)63 gpcd (Seacoast avg)

Average Average SummerSummer DailyDaily
75 gpcd (Sandown)75 gpcd (Sandown)
152 gpcd (Newcastle)152 gpcd (Newcastle)
92 gpcd (Seacoast avg)92 gpcd (Seacoast avg)

Source: http://pubs.usgs.gov/sir/2007/5157



Summer:
425 gpcd

Winter:
~ 50 gpcd

“Are water managers becoming lawn irrigation managers”? – Amy Vickers



Water Use Vs. Stream Hydrograph
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Aquaculture
11%

Snowmaking
7%

Power Biomass
1%

Mining
3%

Irrigation
3%

Public Water 
Supply 

and Institution
55%

Commercial and 
Industrial

20%

Bottled Water
< 1 %

Agriculture Field, 
Greenhouse and 

Livestock
<1 %

 �

Adjusted Daily Avg. = Adjusted Daily Avg. = 
183,126,012 gallons183,126,012 gallons

NEW HAMPSHIRENEW HAMPSHIRE
WATER USEWATER USE
(2005)(2005)

Based on water users who Based on water users who 
use more than 20,000 use more than 20,000 
gallons per daygallons per day

USGS estimate 2000 =USGS estimate 2000 =
447 million gallons / day447 million gallons / day



Hodgkins  et al., 2002; 2003;
Wolfe et al., 2005; 
Wake and Markham, 2005;
Wake et al., 2006

More frequent extreme precipitation More frequent extreme precipitation 
Winter warming Winter warming 
Decreased snowfallDecreased snowfall
Fewer days with snow on groundFewer days with snow on ground
Lake ice out dates earlierLake ice out dates earlier
Earlier spring runoffEarlier spring runoff
Extended growing seasonExtended growing season
SeaSea--level riselevel rise

The ChallengesThe Challenges
2. Climate Change2. Climate Change



Rate of pipe replacement Rate of pipe replacement 
not keeping upnot keeping up

Leaks / LossesLeaks / Losses
Inflated production Inflated production 
costscosts
Stressed water Stressed water 
suppliessupplies
Never reaches the Never reaches the 
beneficial usebeneficial use
No revenueNo revenue

The ChallengesThe Challenges
3. Aging Infrastructure3. Aging Infrastructure



Modified From: “More Water For Your Dollar” - 2007 AWWA Water Conservation Workshop

Flow
Rate

Time

Awareness Location RepairS
M

A
LL

 L
E

A
K

S

Flow
Rate

Time

Awareness Location Repair

LA
R

G
E

 L
E

A
K

S



DAIL Y  WATE R  US E  ‐ NH  WATE R  S YS TEM 2007 ‐ 2008
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NHDES Leak Detection ContractsNHDES Leak Detection Contracts

20092009
29 water systems29 water systems
44 leaks identified44 leaks identified
251 gallons per minute251 gallons per minute
131,925,600 gpy131,925,600 gpy

20102010
14 water systems14 water systems
61 leaks61 leaks
351 gallons per minute351 gallons per minute
184,485,600 gpy 184,485,600 gpy 
($0.00023 / gallon)($0.00023 / gallon)

20112011
13 systems scheduled13 systems scheduled

AWWA



The ChallengesThe Challenges
4: Population Growth4: Population Growth

Source: New Hampshire’s Changing Landscape, 2005: Society for the Protection of NH Forests



The ChallengesThe Challenges
5. Public Understanding5. Public Understanding

Water is inexpensiveWater is inexpensive
••Avg NH family pays $487.82 / yearAvg NH family pays $487.82 / year
••$1.33 / day / family or $.005 / gallon$1.33 / day / family or $.005 / gallon

Cost not tied to supply & demandCost not tied to supply & demand
Needs to reflect FULL COSTNeeds to reflect FULL COST
Pay more and use less Pay more and use less –– difficult casedifficult case

Appears to be abundantAppears to be abundant
Relative lack of storageRelative lack of storage
Minor droughts greater impactMinor droughts greater impact

FinancialFinancial

HydrologicHydrologic
17,000 miles of 
rivers and streams

1,000 ponds > 10 
acres

3,000 smaller lakes 
and ponds



Water Conservation Water Conservation -- definitiondefinition

““Any beneficial reduction in water losses, Any beneficial reduction in water losses, 
waste, or usewaste, or use””

New Hampshire Safe Drinking water Act 485:1-a XIX



Water System SideWater System Side
Loss ControlLoss Control
Meter Installation Meter Installation 
& Maintenance& Maintenance

Water Accounting Water Accounting 
and Water Auditsand Water Audits

Leak Detection Leak Detection 
and Repairand Repair

Pressure Pressure 
ReductionReduction

Consumer SideConsumer Side
ConsumptionConsumption

Engineering Engineering 
changes inside changes inside 
the homethe home

Engineering Engineering 
changes outside changes outside 
the homethe home

Changes in Changes in 
behaviorbehavior

Water ConservationWater Conservation

Conservation Conservation 
ratesrates

OutreachOutreach

Customer Customer 
auditsaudits

Rebate Rebate 
programsprograms

Efficiency Efficiency 
ordinancesordinances



Source: “More Water For Your Dollar” - 2007 AWWA Water Conservation Workshop



Source: “More Water For Your Dollar” - 2007 AWWA Water Conservation Workshop



Drilling More or Deeper Wells Drilling More or Deeper Wells 
is Not the Answeris Not the Answer

““Water conservation is the only source of water Water conservation is the only source of water 
that doesnthat doesn’’t require a permitt require a permit””

--NH ConsultantNH Consultant



Water System SideWater System Side
Loss ControlLoss Control
Meter Installation, Meter Installation, 
Reading & Reading & 
MaintenanceMaintenance

Water Accounting Water Accounting 
and Water Auditsand Water Audits

Leak Detection Leak Detection 
and Repairand Repair

Pressure Pressure 
ReductionReduction

Consumer SideConsumer Side
ConsumptionConsumption

Engineering Engineering 
changes inside changes inside 
the homethe home

Engineering Engineering 
changes outside changes outside 
the homethe home

Changes in Changes in 
behaviorbehavior

Water Conservation Water Conservation (IN RULE)(IN RULE)

Conservation Conservation 
ratesrates

OutreachOutreach

Customer Customer 
auditsaudits

Rebate Rebate 
programsprograms

Efficiency Efficiency 
ordinancesordinances



Public NotificationPublic Notification
Applicant ContactsApplicant Contacts

Municipality where source is locatedMunicipality where source is located
All municipalities receiving water from the systemAll municipalities receiving water from the system
Wholesale customersWholesale customers
Regional Planning CommissionRegional Planning Commission

Applicant ProvidesApplicant Provides
A copy of planA copy of plan
Summary of requirementsSummary of requirements

Applicant RequestsApplicant Requests
Amend site planning requirements to reflect 2101Amend site planning requirements to reflect 2101
Promote water efficient landscapingPromote water efficient landscaping



Limiting Discretionary Water UseLimiting Discretionary Water Use



General Site RequirementsGeneral Site Requirements

Minimize site disturbanceMinimize site disturbance
Retain and redistribute topsoil following Retain and redistribute topsoil following 
disturbancedisturbance
Preserve existing nonPreserve existing non--invasive vegetationinvasive vegetation
Preserve small stands of trees rather than Preserve small stands of trees rather than 
individual treeindividual tree



Artificially Watered Lawn AreasArtificially Watered Lawn Areas

Artificially watered Artificially watered 
lawn areas no more lawn areas no more 
than 40% of totalthan 40% of total
No less than 6 inches No less than 6 inches 
of loam at least 10% of loam at least 10% 
organic matterorganic matter
Water efficient grass Water efficient grass 
mixesmixes

Windham, NH



Tree & Plant AreasTree & Plant Areas

Selected based on site conditionSelected based on site condition
Native species encouragedNative species encouraged
NonNon--native nonnative non--invasive permitted if invasive permitted if 
supplemental irrigation is not necessarysupplemental irrigation is not necessary
Exposed soils shall be mulchedExposed soils shall be mulched



Irrigation SystemsIrrigation Systems

Prohibited unless:Prohibited unless:
Designed and installed Designed and installed 
by WaterSense by WaterSense 
professionalprofessional
No runoff or oversprayNo runoff or overspray
Distribution uniformityDistribution uniformity
Sensors and controllersSensors and controllers
Audited once every three Audited once every three 
years for performance years for performance 
and leaksand leaks



When Efficient LandscapesWhen Efficient Landscapes
Are Not EnoughAre Not Enough

Grantham, NH – August 2010 Contoocook, NH – September 2010



Water Use RestrictionsWater Use Restrictions

38:26 Bylaws and Ordinances. 38:26 Bylaws and Ordinances. ––
I. In municipalities with public water systems the governing I. In municipalities with public water systems the governing 
body, or the board of water commissioners, if any, may body, or the board of water commissioners, if any, may 
adopt such ordinances and bylaws relating to the system or adopt such ordinances and bylaws relating to the system or 
structures as required for proper maintenance and structures as required for proper maintenance and 
operation.operation.
II. Any person who violates any ordinance or bylaw II. Any person who violates any ordinance or bylaw 
adopted pursuant to paragraph I of this section shall be adopted pursuant to paragraph I of this section shall be 
subject to a civil penalty not to exceed $10,000 per day of subject to a civil penalty not to exceed $10,000 per day of 
such violation.such violation.





Effective August 24, 2007Effective August 24, 2007

41:11d41:11d

Restricting the Watering of Lawns. Restricting the Watering of Lawns. ––

I. The local governing body may establish regulations I. The local governing body may establish regulations 
restrictingrestricting the use of water from the use of water from private wellsprivate wells or or public water public water 
systemssystems for for residentialresidential outdoor outdoor lawn wateringlawn watering when when 
administrative agencies of the state or federal government administrative agencies of the state or federal government 
have designated the region as being under a declared state have designated the region as being under a declared state 
or condition of or condition of droughtdrought..

A New Drought Mitigation OptionA New Drought Mitigation Option





Implementing 41:11Implementing 41:11--dd
Three day notificationThree day notification

paper of general paper of general 
circulationcirculation
two public placestwo public places

Restriction LevelsRestriction Levels
1 (odd / even)1 (odd / even)
2 (two days per week)2 (two days per week)
3 (ban)3 (ban)

Enforcement (sworn Enforcement (sworn 
officers)officers)

First offense: WarningFirst offense: Warning
Second Offense: FineSecond Offense: Fine
Each Additional Each Additional 
Offense: Up to $1,000 Offense: Up to $1,000 
finefine



Wrap Up & Next StepsWrap Up & Next Steps

Water conservation may be an effective Water conservation may be an effective 
tool to address many water supply related tool to address many water supply related 
challengeschallenges
Water conservation may be the least cost Water conservation may be the least cost 
alternativealternative
Discretionary water use poses a significant Discretionary water use poses a significant 
challenge, Per capita water use has to challenge, Per capita water use has to 
improveimprove
Meeting with Department?Meeting with Department?



Derek S. BennettDerek S. Bennett
Water Use & ConservationWater Use & Conservation

Drinking Water and Groundwater BureauDrinking Water and Groundwater Bureau
29 Hazen Drive, PO Box 9529 Hazen Drive, PO Box 95
Concord, NH 03302Concord, NH 03302--00950095

P: 603P: 603--271271--66856685
F: 603F: 603--271271--06560656

Email: Email: derek.bennett@des.nh.govderek.bennett@des.nh.gov

http://des.nh.gov/organization/divisions/water/dwgb/water_conserhttp://des.nh.gov/organization/divisions/water/dwgb/water_conservation/index.htmvation/index.htm

mailto:derek.bennett@des.nh.gov
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