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Managing Seasonal Changes in Managing Seasonal Changes in 
Water Demand: Tools, Practices Water Demand: Tools, Practices 

and Policiesand Policies

Derek Bennett Derek Bennett –– NHDES, Drinking Water & Groundwater BureauNHDES, Drinking Water & Groundwater Bureau

Brian Goetz Brian Goetz –– Weston & SampsonWeston & Sampson

May 10, 2011May 10, 2011
2011 Drinking Water Source Protection Workshop2011 Drinking Water Source Protection Workshop

New Hampshire Water Use DataNew Hampshire Water Use Data

New Hampshire DES Registration ProgramNew Hampshire DES Registration Program
Name and location of facilityName and location of facility
Sources, destinations, and transfersSources, destinations, and transfers
Types of water using processesTypes of water using processes

MeasurementMeasurement
Accuracy >90%Accuracy >90%

ReportingReporting
Monthly water use for each source / Monthly water use for each source / 
destination / transferdestination / transfer
Report quarterly, or annually if water use is Report quarterly, or annually if water use is 
seasonalseasonal

Water users that use > 20,000 gpdWater users that use > 20,000 gpd

Analysis of CommunityAnalysis of Community
Water System Data:Water System Data:

Pumpage data only (what went “out the Pumpage data only (what went “out the 
door”) to meet system demandsdoor”) to meet system demands
Looked at a “Water Year” Looked at a “Water Year” 

October to SeptemberOctober to September
Determined Baseline Usage:Determined Baseline Usage:

October through April dataOctober through April data
Summer and Peak Demand:Summer and Peak Demand:

May through September DataMay through September Data
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Analysis of CommunityAnalysis of Community
Water System Data:Water System Data:

Four categories of systemsFour categories of systems

CategoryCategory
Total Total 
SystemsSystems

Average Average 
ConnectionsConnections

LargeLarge 3333 5,5255,525

MediumMedium 2727 1,0741,074

SmallSmall 8080 356356

Very smallVery small**** 586586 4343
** Most very small community water systems do not use 20K / day** Most very small community water systems do not use 20K / day
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Typical Way to Look At Water System Trends Typical Way to Look At Water System Trends ––
Annual Chart of Average Daily DemandAnnual Chart of Average Daily Demand

NH Precipitation VariabilityNH Precipitation Variability

Source: New Hampshire Water Resources Primer
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Effect of Weather on Public Effect of Weather on Public 
Water System Demands:Water System Demands:

Recent years in New Hampshire have been Recent years in New Hampshire have been 
fairly wet.fairly wet.
The summer of 2009 was fairly typical with The summer of 2009 was fairly typical with 
respect to weather and precipitation, but was respect to weather and precipitation, but was 
wet in late June and July.wet in late June and July.
According to data from the Northeast Regional According to data from the Northeast Regional 
Climate Center, the summer of 2010 (May Climate Center, the summer of 2010 (May ––
Sep) was 5 degrees warmer, and received 6 Sep) was 5 degrees warmer, and received 6 
inches less rainfall than the summer of 2009.inches less rainfall than the summer of 2009.

Precipitation - Three Site Average
Jaffrey - Concord - Portsmouth
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Large Water SystemsLarge Water Systems

IDID ConnectionsConnections

Avg Daily Avg Daily 
(2 yrs)(2 yrs)
MillionMillion
GallonsGallons

Peak Month Peak Month 
Average DayAverage Day

Million Million 
GallonsGallons

11 31,00031,000 13.9713.97
9.469.46
3.453.45
3.673.67
2.282.28
2.202.20
1.851.85
1.901.90

99 7,0007,000 1.861.86 2.62.6
1010 7,0007,000 1.991.99 3.93.9
TotTot 117,959117,959

26.426.4

55 6,8006,800 3.73.7

22 23,62923,629 19.219.2
33 12,00012,000 7.17.1
44 7,2007,200 5.85.8

66 6,0006,000 2.82.8
77 8,7308,730 3.43.4
88 8,6008,600 4.04.0

33 Large Systems
Average Connections: 5,525
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New Hampshire - 
Top Ten Public Water System Monthly Pumpage
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Large System Monthly TrendsLarge System Monthly Trends

Baseline Average Baseline Average –– 1,314 million gallons1,314 million gallons
Summer Average Summer Average –– 1,879 million gallons1,879 million gallons
2009 Summer Average2009 Summer Average –– 1,714 million gallons1,714 million gallons

1.30 to 1.00 ratio1.30 to 1.00 ratio
2010 Summer Average2010 Summer Average –– 2,045 million gallons2,045 million gallons

1.56 to 1.00 ratio1.56 to 1.00 ratio
2010 Peak Month2010 Peak Month –– 2,449 million gallons2,449 million gallons

1.86 to 1.00 ratio1.86 to 1.00 ratio

~ 20% increase~ 20% increase over over 
summer of 2009summer of 2009

Medium System TrendsMedium System Trends

Baseline Average Baseline Average –– 36 million gallons36 million gallons
Summer Average Summer Average –– 44 million gallons44 million gallons
2009 Summer Average2009 Summer Average –– 41 million gallons41 million gallons

1.14 to 1.00 ratio1.14 to 1.00 ratio
2010 Summer Average2010 Summer Average –– 47 million gallons47 million gallons

1.29 to 1.00 ratio1.29 to 1.00 ratio
2010 Peak Month2010 Peak Month –– 53 million gallons53 million gallons

1.45 to 1.00 ratio1.45 to 1.00 ratio

~ 15% increase~ 15% increase over over 
summer of 2009summer of 2009



5

Small System TrendsSmall System Trends

Baseline Average Baseline Average –– 11.8 million gallons11.8 million gallons
Summer Average Summer Average –– 16.6 million gallons16.6 million gallons
2009 Summer Average2009 Summer Average –– 14.8 million gallons14.8 million gallons

1.26 to 1.00 ratio1.26 to 1.00 ratio
2010 Summer Average2010 Summer Average –– 18.3 million gallons18.3 million gallons

1.55 to 1.00 ratio1.55 to 1.00 ratio
2010 Peak Month2010 Peak Month –– 21.3 million gallons21.3 million gallons

1.81 to 1.00 ratio1.81 to 1.00 ratio

~ 24% increase~ 24% increase over over 
summer of 2009summer of 2009

Most Community Water Systems are not in this databaseMost Community Water Systems are not in this database
because they don’t hit the 20,000 GPDay thresholdbecause they don’t hit the 20,000 GPDay threshold

IDID ConnectionsConnections Avg Avg 
DailyDaily PeakPeak

11 103103

7272

5353

4747

4747

2828

77 3030 6,0006,000 17,00017,000

16,00016,000 36,00036,000

44 8,0008,000 38,00038,000

66 8,0008,000

22 13,00013,000 42,00042,000

33 8,0008,000 24,00024,000

55 8,0008,000 19,00019,000

32,00032,000

586 Very Small Systems
Average Connections: 43

Very Small Water SystemsVery Small Water Systems

Very Small Systems Combined Water Pumpage
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Very Small System TrendsVery Small System Trends

Baseline Average Baseline Average –– 2.0 million gallons2.0 million gallons
Summer Average Summer Average –– 4.5 million gallons4.5 million gallons
2009 Summer Average2009 Summer Average –– 3.8 million gallons3.8 million gallons

1.89 to 1.00 ratio1.89 to 1.00 ratio
2010 Summer Average2010 Summer Average –– 5.2 million gallons5.2 million gallons

2.57 to 1.00 ratio2.57 to 1.00 ratio
2010 Peak Month2010 Peak Month –– 5.9 million gallons5.9 million gallons

2.95 to 1.00 ratio2.95 to 1.00 ratio

~ 37% increase~ 37% increase over over 
summer of 2009summer of 2009

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 %

 �

Registered Water Users:Registered Water Users:
183 MGD183 MGD

USGS Estimate All Users:USGS Estimate All Users:
447 MGD447 MGD

Water Use Vs. Stream Hydrograph
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Landscape TrendsLandscape Trends
Not SustainableNot Sustainable

Climate ChangeClimate Change
Aging InfrastructureAging Infrastructure
Population GrowthPopulation Growth

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

Conservation Conservation 
ratesrates

OutreachOutreach

Customer Customer 
auditsaudits

Rebate Rebate 
programsprograms

Efficiency Efficiency 
ordinancesordinances

RestrictionsRestrictions

Demand Management ToolsDemand Management Tools

Source: “More Water For Your Dollar” - 2007 AWWA Water Conservation Workshop
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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 doesn’t require a permit”that doesn’t require a permit”

--NH ConsultantNH Consultant

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

Conservation Conservation 
ratesrates

OutreachOutreach

Customer Customer 
auditsaudits

Rebate Rebate 
programsprograms

Efficiency Efficiency 
ordinancesordinances

RestrictionsRestrictions

Demand Management ToolsDemand Management Tools
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Water Efficient Landscapes and Water Efficient Landscapes and 
Water Use RestrictionsWater Use Restrictions

http://des.nh.gov/index.htmhttp://des.nh.gov/index.htm

•Model Regulation for Water Efficient Landscaping
•Model Regulation for Water System Restrictions
•Model Regulation for Restricting Lawn Irrigation

General Site RequirementsGeneral Site Requirements

Minimize site Minimize site 
disturbancedisturbance
Preserve existing Preserve existing 
nonnon--invasive invasive 
vegetationvegetation
Preserve small stands Preserve small stands 
of treesof trees
Retain and Retain and 
redistribute topsoil redistribute topsoil 
following disturbancefollowing disturbance

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, NHWindham, NH

Plants don’t waste water, people do.Plants don’t waste water, people do.
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Stratham, NHStratham, 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: no irrigationinvasive permitted: no irrigation
Exposed soils shall be mulchedExposed soils shall be mulched

Have Irrigation, Will WaterHave Irrigation, Will Water

Beautiful lawns and landscapes were not Beautiful lawns and landscapes were not 
created by the irrigation industry (Vickers, Feb created by the irrigation industry (Vickers, Feb 
2007)2007)
Tweaking the water efficiency of lawn and Tweaking the water efficiency of lawn and 
landscape irrigation equipment is a step in the landscape irrigation equipment is a step in the 
right direction, but not a leap forward (Vickers, right direction, but not a leap forward (Vickers, 
Feb 2007)Feb 2007)
Homeowners continue to overwater even Homeowners continue to overwater even 
drought tolerant turf drought tolerant turf –– plant type restrictions do plant type restrictions do 
not cure the irrigation addicted (Vickers, Feb not cure the irrigation addicted (Vickers, Feb 
2006)2006)
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What’s wrong with
these photos?

Contoocook, NHContoocook, NH

DATE PRECIPITATION
04/15/2011 0.00
04/16/2011 0.00
04/17/2011 1.52
04/18/2011 0.04
04/19/2011 0.01
04/20/2011 0.04
04/21/2011 TRACE
WEEK TOTAL 1.61
04/22/2011 0.00
04/23/2011 0.02
04/24/2011 0.55
04/25/2011 0.00
04/26/2011 0.19
04/27/2011 0.15
04/28/2011 0.00
WEEK TOTAL 0.91

-4,700’-

Rain Gauge Data

Irrigation systems prohibited, Irrigation systems prohibited, 
unless…unless…

AWWA Research Foundation (1999)
Irrigation systems use 30% to 47% more 
than manual sprinkler usage

EPA WaterSense (2006)
Up to 50 percent of water applied by 
irrigation systems is lost to wind, 
evaporation, improper system design, 
installation, or maintenance.
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Irrigation System CriteriaIrrigation System Criteria

1) Designed and installed by 1) Designed and installed by 
WaterSense professionalWaterSense professional

NH: 25
MA: 49
ME: 11
VT:  6

WaterSense
Certified
Professionals

“The WaterSense label makes it easy for consumers to recognize 
products and programs that save water without sacrificing 
performance or quality.”

Irrigation System CriteriaIrrigation System Criteria

2) No runoff or overspray2) No runoff or overspray

3) Distribution uniformity3) Distribution uniformity
PressurePressure
Nozzle Flow RatesNozzle Flow Rates
Head SpacingHead Spacing

““A measure of how A measure of how 
uniformly water is uniformly water is 
applied to an area being applied to an area being 
watered, expressed as watered, expressed as 
a percentage”a percentage”

Irrigation System CriteriaIrrigation System Criteria

4) Sensors to override 4) Sensors to override 
automatic controllersautomatic controllers

Smart Controllers (2 Types)Smart Controllers (2 Types)
Soil Moisture SensorsSoil Moisture Sensors
ET BasedET Based
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WaterSense Labeled ProductsWaterSense Labeled Products

Currently LabeledCurrently Labeled
Showerheads 2.0 gpmShowerheads 2.0 gpm
Toilets 1.28 gpfToilets 1.28 gpf
Bathroom Faucets 1.50 Bathroom Faucets 1.50 
gpmgpm
Urinals 0.5 gpfUrinals 0.5 gpf

Under ConsiderationUnder Consideration
Water SoftenersWater Softeners
PreRinse Spray ValvesPreRinse Spray Valves
Irrigation ControllersIrrigation Controllers

5) Audited once every three years for 5) Audited once every three years for 
performance and leaksperformance and leaks

Irrigation System CriteriaIrrigation System Criteria

victurfconsultancy.com Watermotion.com

Sustainable LandscapesSustainable Landscapes

Non invasive species Non invasive species 
Adapted to site Adapted to site 

conditionsconditions
Plants chosen for Plants chosen for 

function, beauty, and function, beauty, and 
wildlife appeal wildlife appeal 
Promote water & energy efficiency Promote water & energy efficiency 
Better stormwater managementBetter stormwater management
Eliminate chemical dependent, thirsty lawnsEliminate chemical dependent, thirsty lawns
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When Efficient LandscapesWhen Efficient Landscapes
Are Not EnoughAre Not Enough

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

Replacement / Deepened WellsReplacement / Deepened Wells
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
1984 13 24 17 32 40 33 44 58 49 72 70 48 500
1985 20 25 21 46 78 69 70 98 74 91 59 37 688
1986 29 22 26 57 64 53 67 61 72 92 55 40 638
1987 26 17 42 40 68 84 70 93 114 77 72 46 749
1988 32 21 41 40 52 73 73 87 68 92 68 46 693
1989 31 35 61 65 67 54 52 75 80 85 29 26 660
1990 26 16 20 38 42 53 68 77 59 52 42 19 512
1991 20 20 9 29 42 40 79 123 64 54 39 33 552
1992 27 21 26 28 59 72 52 51 78 63 69 25 571
1993 31 20 18 23 42 44 110 117 164 138 89 45 841
1994 21 22 15 29 50 85 76 101 108 82 80 54 723
1995 26 23 27 40 70 86 93 126 196 176 62 32 957
1996 17 13 22 40 59 64 63 83 99 98 42 37 637
1997 33 31 14 31 57 93 105 110 102 160 97 42 875
1998 35 25 22 42 66 79 88 93 111 142 86 54 843
1999 29 23 29 56 85 101 122 181 151 98 92 52 1019
2000 26 39 40 38 70 89 89 92 85 93 75 55 791
2001 30 26 34 26 69 100 89 117 176 162 227 176 1232
2002 177 112 99 98 95 88 102 177 171 211 133 54 1517
2003 32 36 35 51 86 82 103 86 86 75 63 35 770
2004 26 34 32 55 68 74 80 79 64 61 58 35 666
2005 18 30 18 32 52 59 65 63 95 91 61 32 616
2006 18 22 24 30 44 51 42 62 54 75 45 29 496
2007 17 24 18 19 43 55 52 71 85 91 40 21 536
2008 23 7 16 21 45 43 49 31 38 31 25 23 352
2009 9 3 8 21 47 40 47 38 45 50 36 22 366
2010 14 5 10 37 36 66 64 93 122 103 42 26 618
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Implementing 41:11Implementing 41:11--dd
Three day notificationThree day notification

paper of general circulationpaper of general circulation
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 officers)Enforcement (sworn officers)
First offense: WarningFirst offense: Warning
Second Offense: FineSecond Offense: Fine
Each Additional Offense: Up to $1,000 fineEach Additional Offense: Up to $1,000 fine

RESIDENTIALRESIDENTIAL
LAWNLAWN
WATERINGWATERING
ONLYONLY

Successful Water Efficiency andSuccessful Water Efficiency and
Water Use Restriction ProgramsWater Use Restriction Programs
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60 residential customers60 residential customers
History of water supply History of water supply 
issues during summerissues during summer
Aggressive water Aggressive water 
efficiency programefficiency program

Electronic metering on all Electronic metering on all 
customerscustomers
TwoTwo--day a week irrigation day a week irrigation 
scheduleschedule
Extensive customer Extensive customer 
outreachoutreach

Derry MeadowbrookDerry Meadowbrook
Community Water SystemCommunity Water System

Derry Meadowbrook TrendsDerry Meadowbrook Trends

2009 Summer Average2009 Summer Average
1.11 to 1.00 ratio1.11 to 1.00 ratio

2010 Summer Average2010 Summer Average
1.24 to 1.00 ratio1.24 to 1.00 ratio

2010 Peak Month2010 Peak Month
1.35 to 1.00 ratio 1.35 to 1.00 ratio 

Very Small System AverageVery Small System Average
2009 Summer Average2009 Summer Average

••1.89 to 1.00 ratio1.89 to 1.00 ratio
2010 Summer Average2010 Summer Average

••2.57 to 1.00 ratio2.57 to 1.00 ratio
2010 Peak Month2010 Peak Month

••2.95 to 1.00 ratio2.95 to 1.00 ratio

~ 12% increase~ 12% increase over over 
summer of 2009summer of 2009

Five of Pennichuck’s Smaller Five of Pennichuck’s Smaller 
Community Water SystemsCommunity Water Systems

DREW WOODS (DERRY): LAWN IRRIGATION BAN
HI AND LO ESTATES (DERRY): LAWN IRRIGATION BAN
TWIN RIDGE (PLAISTOW): ODD / EVEN RETSRICTION
HARDWOOD HEIGHTS (WINDHAM): RESTRICTION TO LAWN IRRIGATION BAN
W AND E (WINDHAM): LAWN IRRIGATION BAN
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(5) Pennichuck System Trends(5) Pennichuck System Trends

2009 Summer Average2009 Summer Average
1.26 to 1.00 ratio1.26 to 1.00 ratio

2010 Summer Average2010 Summer Average
1.26 to 1.00 ratio1.26 to 1.00 ratio

2010 Peak Month2010 Peak Month
1.40 to 1.00 ratio 1.40 to 1.00 ratio 

Very Small System AverageVery Small System Average
2009 Summer Average2009 Summer Average

••1.89 to 1.00 ratio1.89 to 1.00 ratio
2010 Summer Average2010 Summer Average

••2.57 to 1.00 ratio2.57 to 1.00 ratio
2010 Peak Month2010 Peak Month

••2.95 to 1.00 ratio2.95 to 1.00 ratio

~ 0% increase~ 0% increase over over 
summer of 2009summer of 2009

SummarySummary

Water use increases 30 Water use increases 30 –– 50% during summer 50% during summer 
months…Peaks are much highermonths…Peaks are much higher
New developments with inground irrigation New developments with inground irrigation 
showed increases of 195%showed increases of 195%
Many tools to assist with demand managementMany tools to assist with demand management
Sustainable landscape design needs to be Sustainable landscape design needs to be 
incorporated into planningincorporated into planning
Water Use restrictions are necessary and can be Water Use restrictions are necessary and can be 
effectiveeffective

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
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