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Water Neutral Growth in the Town of Ipswich

LUMMARY

A clean and abundant water supph@i2 O A rBoét@martant resource. Unfortunately, this vital
resourceis often taken for granted, especially in historically waieh areas such as the Northeast
United StatesThis resource is increasingly under tatelue to excessivandinefficientuse,
developmentpatternsand climate change.

TheTown of Ipswich municipal water supply is threatened by factors in common with neglyboring
water systems as well as many that are unique to Ipsv@icirent stressrs to the municipal supply
includephysical supply limitations, quality comoswhichaffectthe use of certain sourceand
restricions imposed by th&tate to redice the impact of thevithdrawals on the environmeniThe
TowQ & o | G Sadé lacaedhitiiinSvatersheds that are classified as highly stressed by the State
Water Resources Commissj@and he Townis currently approachings$ authorizedwithdrawal cap
Approval of increasd withdrawals,as a way to address limitatioyis unlikely Moreover, dl of these
issues will be exacerbated by incsed demand from future growtlanddevelopment and the
anticipated impacts of rhate change.

To address these challenges, the Town of Ipswich Water Deparpoesiieda Climate Resiliency grant
from the MetropolitanAreaPlanning Council (MAP&)d partnered with the Ipswich River Watershed
AssociationIRWAYo undertake this studyThe study explored and identified opportunities for the
Townto achieve water neutragrowth through the minimizatiolf demand fromnew growth and
development andffsetting that demandahrough the reduction of water use elsewhere in the
community.

Major recommendationso help offset the additional demand from new development and incegthe
resiliency of theTowrQ& f A YA G SRweg | G SNI & dzLJLJ @&

1 Implementation of a Water Use Byldwenactwater-neutral growthpoliciesand procedures
including development of water use mitigation progranalso known as water bank).
1 Completion of @omprehensive evaluation of th&owrQ developmentreviewbylaws
regulationsand procedure$o minimizethe impact of newandexisting development on the
water balanceoftheTowrQad g G SNJ NB a2 dzZNDOS a
1 Development of anore comprehensiveenhanced water conservation and use reduction
program throughout all sectors of the communityhelp offset the additional demand from
new development and increase the resiliency of fevrQa € A YAGSR g (G SNJ & dzLJLJ ¢
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INTRODUCTION

The Dwn of Ipswichisa coastal community located at tlewnfluence of thdpswich Riveand Parker

River Watersheds northeastern Massachutis.¢ KS ¢ 2 6y Q& ¢ G0 SNJ ddzLJLJX & RSNAC
of ground and surface water sources located in both the Ipswich and Parker River watelshredent

years, thee water supplies have come under increasing thoesg to supply limitations, increaxy

demand andmpacts from current angrojectedclimate changeDue to these threats, the resiliency of

theTowrQa & ( SNJ & dzLILJT@vnhasiserious coNderas]ovel itg &bilityi té r8eet future

water demand-These factoreombined with aging infrastructuranddeteriorating water qualityn

someof its sourceput water supplywithin the top issues thd ownis addressing

With a population of approximately 13,200, the Town of Ipsveigirently usesan average of @

million gallons of water per yedrom its public water systenAs was experienced during the drought of
2016, theTownis having difficulty meeting this demand during dry periods due to limitations of its
water sources. These limitations are due to a combimatibthe modest physical yield of its sources and
restrictions placed upon them Ifgate water withdrawal regulationdecause of the environmental
sensitivity of the waterséd in which its sources are located. Moreovegsgite having one of the more
progressive water conservation and management programs in the rdtfiswich River Watershed
AssociationPersonatommunication)water use has been increasiimgrecent yearsnd is inbing
closerto the capunderits Statewithdrawal permit.Over the next 2 years, the population of the Town
is estimated to increasby approximately five perceandseveral large residential projects are in the
planning stagewshich will putevenmore demands on the water supply

Meanwhile, the changing climate brings the threat of mfregjuent andsevere impacten the water

supplyin the future These trendsre likely to bring more dry days and higher summer temperatures,

thereby reducinghe amount of water available for witlidwal in the environmen{ResilientMAorg)

and increasing customer demantihese conditions will impact the reliabildf both public water

sources and private wells, whigltsoprovide water for residentiabgiculturaland commercial
purposeghroughouttown. Most significantly for Ipswich, irregular precipitation conditiansl source
limitationsresult in a public drinking water supply thatpiarticularlyvulnerable to drought. In 2016, the

State of Massaclaetts experienced the most severe drought since the US Drought Monitor began

keeping records in 2000, lasting 48 weeks beginning on June 07, 2016 and ending on May 2, 2017
(Drought.goy. The most extreme drought cornigins in the State were in the Northeast region,

specificallythe Ipswich and Parker watershed$ien the Ipswich River experienced its longest low/no

flow periodsinceflow monitoring began in 1930 (Ipswich River Watershed Associafibe) Town of

IpswichRS Ot  NBR 'y a9YSNHBSyOe 6{u0l3AS p0O 5NRdAdzAK{I¢X | yR
t NEGSOGAZ2Y Oal 4459t 0 AaadzsSR I a5S8S0tFNIGAZ2Y 2F {01
essential water usage in Ipswich and to allow for pumping of waterces in excess of permitted levels.

The 2016 Drought clearly demonstrated that the greatest concern of drought is typically between June

and Septembar the same time as when public water usage is highestthadvailability of water in

the environment idowest To further exacerbate the challengdintate change is also predicted to

increase the rate of sea level rise in the tmd distant future. As a result, bothuplic and private wells

located in thelow-lyingcoastal areas in town atlireatenedby saltwater intrusionTheTowrQd NB OSy (i f &



http://www.resilientma.org/
http://www.drought.gov/
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completedCoastal Adaptation Plgpredictsthat by 2100the site of. NB ¢y Q&K S2 8 Ry Qa Y2 a
productive well will see regular inundation during periods of high.tide

To address these threats, the Town of Ipswich pursued a Grant fromddh®politan Area Planning
Commissio® Climate Resiliendylunicipal Mini Grant Program to fund this pect. The goals of the
project wee:

1. Review the land use regulations and bylaws in the Town of Ipswich and develop
recommendations forclimatd Y NI X2 aySd T SNRBE¢ 41 GSNJ dzaS NBOA &
2. Research and developamodek I G SNJ . | y ¢
3. Review, quantify, and recommend enhanced Water Conservation Strategies to both offset new
water use and reduce current use trease water supply resiliency.
4. Conduct public outreach during and after the project.

The outcomes of this pyect include:

[estN
~
(¥p))
=1

1. Research on what more can deneto6 SG G SNJ YI yI 3S | yR NBRdAzOS
current water use, and to minimize new demand.

2. Information to assisthe development of an action plan for the Town.

3. Engagementan8 RdzO | (A 2 y sataff, ibd¢dS antiozniiites.

4. Engagement and enhanced communication with fellow watgypliersandregionalpartners
working on water supply resilienay the region.

5. Development of water use reduction tools that calsobe used in other communities.

6. Enhanced climate resiliency for the Town of Ipswich and other communities

Regionaland RegulatoryContext:

The threat to the reliability of the Town of Ipswich water supply is exacerbated by the regional context
of itswatershed. The Town is located at the bottom of the Ipswéstd ParkeRiver Watershesl(also
called the Ipswicland Parkebasirs) (Figure 1)Municipal water withdrawals from thewo watersheds
supply public water to communities located both inside and outsidb@fvatershed andsene a total

of approximately400,000people Horsley and Witten Inc2003. As is true in Ipswich, ach of the
Ipswichand ParkebasingYegional water supplis provided by relatively small reservoirs and
groundwater aquifers with limited storage thdependon reliablewinter and spring precipitation for
annualreplenishment. The Ipswidind ParkeRives and their tributariesuffer from perennial low flow
conditions in the summer. This challenges the reliability ofdtaerall supplyn the basinsand also
negatively impacts the river, its wildlife, recreational opportunities, and the overall ecosystem of the
watershed.


https://www.nwf.org/-/media/Documents/PDFs/NWF-Reports/NWF-Report_Great-Marsh-Coastal-Adaptation-Plan_2017.ashx
https://www.mapc.org/
https://www.mapc.org/
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Figure 1: Parker, Ipswich artessex Rers (PIE) Watersheds

Across Massachusetts, the combination of precipitation deficits and high temperatures plus increasing
water use and changing land use has caused new record low streamflow and groundwater levels in
recent years. These changesvie been documented by the State and more severe impacts from our
changing climate are project§éppendix 2)

In 2014, new regulations governing water withdrawals in Massachusetts undetaksachusetts

Water Management Aavere promulgated, placing increasinglyallengingestrictions on local water
suppliers. These regulations established the Safe Yield for the Ipswictb&sirebelow existing
authorizedwater withdrawals, which means that municipalitigeat withdraw from the Ipswiclbasin

are now required to stay within or below existing withdrawals in perpetéitthough the safe yield for

the Parker River Watershed has not yet been reached, the nguladonsmayrequire thatadditional
withdrawals from the basin be mitigateBusuing additional sources of water from neighboring
communities $unlikely to be a viable alternative to replace and/or supplement its local sources. All four
of its neighboing communities with public water systertRowley, Topsfield, Hamilton and Esstx

of which already share interconnections with Ipswich for emergency purpasesubject tahe same
regulations and are located in equally stressed-babins. Itgifth neighbor, the Town of Boxfordoes

not have a public water systerAs such, the Ipswich River Watershed Association considers the Town of
Ipswich tobe one of the least resilient in terms of water supply in the region.

As a result ofthe drought of 208 in the context othese new regulations, six community public water

suppliers in the Ipswich Rivbasin began to work with the Massachusetts Water Works Association

(MWWA) and consultants to improve understanding of the current and future water suppstraints

The project examined thehallenges facing thet 2 A y Qa Y dzy A OA LI f1 phddedldrh O & I G S NJ
those whoare dependent orgroundwater sources and identifiedpotential regional solutions that


https://www.mass.gov/water-management-act-program
https://www.mass.gov/water-management-act-program
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could allow for improved resiliency and enviroantally sustainable growth. A central conclusion of
these studies was that existing constraints coupled with climate chaiggéficantly threaten the
resiliency of thdpswich Watersheavater suppy now and inthe future. These studie§sMWWA and
Kleinfelder 201 And 2018)conclude that these communities need to reduce existing demahdre
water sourcesind pursue alternative and/or regional water supply solusi®a increase water resiliency
and to accommodate future growth and development. Since the studies were condtieteibswich
basingroundwater communities initiated a series of discusswh&h continuetoday,and State

Senator Bruce Tarr has createdlpawich River Drought Task Force to facilitate a dialogue to help
address this challenge.

Faced with these current constraints and future challenges from climate conditions, the Town of Ipswich

is engaged in these regional conversations, while simultasigdacusing on its own discussion of water

needs, climate impacts, and resiliency. Recent discussions of these issues have extended beyond the
municipal Water Department and th&ater Subcommittee and the Water Commission@slect

Board), to meetings othe Planning Board antthe Zoning Boaraf Appealsto public community

meetings and a Water Forum; and to town social media discussions. Large subdivision and development
LINP L2 Al fa OdNNByidfe dzyRSNJI NEOASS o tonihekiGvnwidkgy Qa LIS
concern about expanding water ussndsome vocal individuaksre advocating for a building

moratoriumuntil this issue can be addressed

The community has been exploring ways to reduce existing water use to the maximum extent possible,
especially during periods of lower water availability, and to minimize additional demand created by

future growth and development. In 2017, the Town passed a water restriction bylaw to address

community water use, establishing restrictions on private ws#ige consistent with those on the

municipal supplyo among other things help protect the shared aquifers supporting these withdrawals.

In 2019, the Town completedMunicipal Vulnerability Preparedne@&lVP) Planning Workshop,

RN} 6Ay3a RAGSNES aidl 1SK2ft RSNA (23SGKSNJ 2 ARSyGATe
infrastructural vulnerability to climate change. Tiesultant¢ 2 ¢ WIGFRAPlandentified multiple water

related vulnerabilities, including supply, as a high priority concern.

Ipswich Water Systerand UseProfile

History:By 1889, the need for a proper water supply became evident in the community. Multiple
meetings regarding the water supply proposal took place over several years. Despite the clear need, the
matter was always voted down as it did not receive the tWwiods majority. In 1894 two fires destroyed

large sections of downtown. This brought the people of Ipswich togeth&nadly agree on installing a

Ydzy A OA LI £ & G0 SNJI ae FistSveter Whrks and gaditpnspipdisismean2diay” Q &
portion of whatis now ewntown Ipswich. Water wadrawnfrom a newreservoir built on DoviBrook

and pumped to a storageeservoir on Town Hill for distribution by gravity throughout the downtown

area. Bull Brook was added as an emergency source of water at thevhide has since been

developed into a second active reserdir ¢ KS ¢2 gy Q& 2 iSNJ22N]la Kra 02yl
provides watetto 4,500 customers, equating to 98% of the population.

AssetsandResourcest 2 Rl @ Q& ¢ (G SNJ RA a i NR ofdistribatigh maigs@idazghta 2 SN
miles of transmission maingith 700 fire hydrants. Water drawn frothe TowrQ& (62 NB A SN2 A NE

treated atawater treatment facility. Water from itsfive groundwater wellgs treated onsite prior to
7



https://lcwd.us/other-resources/ipswich-river-basin-reports/
https://lcwd.us/other-resources/ipswich-river-basin-reports/
https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program
https://www.ipswichma.gov/DocumentCenter/View/11554/File-for-website?bidId=
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being pumped into the distribution system. All aspects of departmental operation are handled in house
with a 24/7operationaland emergency responseapability There are currently 10 full time employees,
which are licensed in water treatment and/or digtition managementA Supervisory Control and Data
Acquisition (SCADA) System is used to monitor the syatehallows for both local and remote

monitoring. SCADA collects data for important decision making and alerts operators to any issues,
enabling fasteresponse times. The Town recently replaced all of its customer water meierSmart
Metersand is in the process of making software and system upgrades to provide thg faiilit

customers to access their data instantaneously anfilirther customize water bills foadvisoryand
educational purposes.

Water quality is regulated by both tHeederalEnvironmental Protection Agency and the Massachusetts
Department ofEnvironmental Protectiorilhe six different sources are tested on a strict sampling

schedule to ensure that the water quality continuously meets numerous parameters. Common concerns

are lead, copper, and manganese. To help maintain water clarity andyquweafular hydrant flushing is

utilized to clean iron and other mineral deposits from the water malime quality and quantity of

surface water (reservoirs) argfoundwateris further protected though the protection of land. By

protecting the land arounthese sites water is absorbed into the ground which filters the water and

decreases potential contamination (quality) and recharges the aquifer (quantity). This in turn reduces
treatment costs Studies have shown that10% increase in forest covean yidd a 20% decrease in

water treatment costs (Ernsbullick and Nixomn2004).

tKS ¢26y Q& &AAE 6 SN adzllL)x @ a2 dz2NDSa at 27 GK
Ipswich RiveWatershe& . NB gy Qa |yR aAfS [lyS 2 YR . dzf €
RiverWatershed(Figure 2)In recent years, two of thEowrQ&d 3INR dzy RgF 1 SNI a2 dzZNDOSa s A
largest and most productive have exceeded advisory levetsmafjanesg€Mn). TomaintainMn below

these levels, the use of these important sourbasbeen reduced. As was seen during the drought of

2016, theTowrQa NBASNIB2ANE Ol yy23G YIS dzZLJ F2NJ 6KS f2aa 2
TowQ&d 61 G SNJ & dzidissilencyfhasheeh furthérired in fecent years. To provide

additional operational and supply resiliency, redundancy and flexibilityTtivenhas embarked on a
comprehensive water supply analysis to identify additional sourcesamyestigate dditional

treatment alternatives on its currentipanganeseestricted sources. As part of this ongoing effort, the
development of a potential new groundwater source is being explaréde Bull Brook subasin as

well as installing manganese treatmentiatk S . Bd BeflawsRoad Well@ NJ G NB I Ay 3 . NR gy
water at the water treatment plant.

O2yani
tta |


https://www.allianceforwaterefficiency.org/resources/metering
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Figure 2: Location of Town of Ipswich Water Supply Sources
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Wateruseinthed 6y LIS { SR Ay GKS Y ASRmiliod gaflohsip& yeardrdllowdiy | Gy S
the implementation of a water conservation prograswitching from quarterly to monthly billing,

adoption of a residential seasonal rate structaned infrastructure repairs, water use declined to

around 350 million gdns annually in 2014. Since that time, water use has increased every year due to

an increase in both demand and water system breaks/leaks due to the sgséelvanced age. Several

high wateruse commercial developments have recently camdine, and seveal large housing

developments are in the development pipeline. Considering that Ipswich has approximately 3000 acres

of developable land remaining in the communilgswich Open SpaceRecreation Plan, 201pJanned

and potential new development could soon exceedToevriQa NX 3 dzf | G2 NEB OF LI 2F non
year.
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Water Pumped by Year
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Figure 3: Water Use by Year 192818

While theTowQa 2 @SNI f £ | yy dictor, daily, seadddalRatosoussgecific dse |
statisticsare amuchmore important consideration. Like any town, summer use increases significantly
over winter use and is currently about 1.4 times that of winter use. Due to their location and type of
withdrawd (surface vs. ground), each water source can have varying degrees of operational constraints
and environmental impact. In the summertime, use is often highest at the very time there is the least
amount of wateravailable to be withdrawn from thenvironment. During dryer periods, water supply

can often compete with the needs of rivers and streaand theaquaticlife and otherhumanuses they
support Thus, reducing summertime withdrawals and/or finding less damaging alternatives may be
desirableregardless of operational or permitithdrawal constraints

Existing Water Use Reductiand Conservation Program$heTownof Ipswich has put into practice

Ydzft GALIX S LINPINIYaAa FYyR YSiK2Ra (2 YIylF3S IyR NBRdAzO
WEGSNJ 5SLI NI YSyld KI aWhirdisgprSgas And th&edichalGréeSscades | Q &
North Shore CoalitioRrogramto educate the public about water usage. Both progrgrevide

informative materialsand education programthat help people reduce their water use inside their
homes and in their yard3he Water Department has also implemented several other methods to
encourage users to decrease their water consumption. \&fittart metersnstalledon 100% of its
customersand monthly billing (instead dhe industry norm ofjuarterlyor lesg in place, it is easier for
residential and commercial customers to understamst jrow much water they arasing andspending

on water.A asonal rate structurés also used to encourage residential customers to decrease their
summertimewater consumption. Since 2003 the cost of water from May through September is

10
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increased bysX the winterrate (while being revenue neutral overallfhese programs helped achieve
the significant water reductions seen since fhewrQa LIS 1 61 GSNJ dzal 3S Ay (KS

To protect theTowrQ & ¢ | (i SwaterduselrdisificBons or bans are often put in place during the
summer as part oits Drought Management Plan. These restrictions/bans apply to not only those who
use public water, but to those with private wells as ve@licethey often draw fom the ame aquifers
and to aid inpublic acceptance afiater conservation efforts by treating everyone the saffieeWater
Department also offers water audits to its residential and commercial customers. These audits are
designed to help users address leaks atilice other inefficiencies in their households, yards and
businessesTheTownalso promotes and subsidizes the installation of t@mnrels and is a member of
the Greenscapes Coalition which offers a myriad of educational programs and materials to the
community on ways to conserve and protect waféhe Ipswich Water Departmehts an extensive
leak detection system in place which ckethe entirgy of the distribution system annually. Ipswich
also performed a system wide audit in 200®e Ipswich River Watershed Association considers the
Townof Ipswich water conservation efforts above average relative to other water suppliers in the
region.

OVERVIEW ORECOMMENDATIONS

Asa component of thelf'ownQ @valuaton of waygo improve itsoverall water gstemresiliency this

report recommendsadditional steps to minimize new water demand from new development AND
decrease existing demarsh the community cameet the needs ofuture residential growth and

economic developmerdand increase supply resiliencyhe strategies recommended by thi®jact and
summarized in the document herein are based upon a thorough review of the steps Ipswich has taken to
date, what additional steps could be feasible in Ipswich and additi@saarch to assess what more can

be done The recommendations of this reg will require the involvement of much of town government

as well as its citizenry arfdll into four categories:

1. Land Use: Recommendations for Water Neutral Growth

Land use regulations and development patternpgwichand in communities throughotilhe

Ipswichand Parkebasirs are impacting water availabilitaind demand Recommendations

FAYSR IS NESNANR ¢ KE A ylandeRegre deRPprigrtsaoy 2 F |
offset their projected additional water deand; review of bylaws to find opportunities to require

and/or incentivize low impact development practices and green infrastrutduesluceand

minimize the impacts of development on the natural water balance and suppuly

recommendations fowater use minimization which boards and committeszs use to condition
development permitsAll of these tools will enable the community to work towards water

neutral growth.

2. Water Bank/In Lieu Fee: Recommendations for Water Use Mitigation Prog(afyMP)

Water use mitigation mechanisms can reducefisetthe strain of new development on the
O2YYdzy A (e Qa Omér MBdathasdtis ibviny @cluding Ipswich watershed neighbors
Danvers and Wenham) currently have water use mitigation programs. This$ sepumarizes

11



Water Neutral Growth in the Town of Ipswich

the lessons learned by these communjteeswell as from around the countapdrecommends
that Ipswich adopt thisool.

3. Water Conservation: &ommendations for Enhanced Water ConservatiStrategies

While gains have been made toward rethg water use, there is more that can be done,
especially in the summer when water use is the higledtthere is the least amount of water
available in the environmenfTherecommendations provided within this document provide
additional opportunities for the Town to achieve increased water conservation results.

4. New Systemand Procedures: Recommendations for New Brams, Collaborations
and Capacity for Water Neutral Growth

Implementation of the recommendatiopsovidedwill require an increase in municipal capagity
anew regulatory paradignand increased collaboratido achieve water neutral growthVhile

this will require additional resourcés manage much of it can & met via the use of existing

tools and through optimization of regional coalitions and partnerships currently available to the
community.

1.0 LANDUSE RECOMMENDATIONS FORTERNEUTRAGROWTH

Land use across a community and throughout its regional watershed has a direct effect on water supply

and availability. Pavement and other development with extensive impervious sudaregptthe

natural water balance by increasing runoff and preventiecharge of groundwater. Paved surfaces also
AYONBFAS | O2YYdzyA (e ngand szirmhatddpdlutidn Apdrticulaiin lighead | £ F £ 2
the heavier precipitation events and increased storm intensities that the region is already experiencing

and is forecast to face more of due to future climate charidges installation of sewers dramatically

RAANMzLIG & GKS 41 0SNJ ol fahdadpifers ByRakidgkvateiran2cgrigiQsub ¢ | 0 SNB | @
basins and dischargingdutside the basin fsim which isvas drawndirectlyinto the oceanCertain

types of landscape®quire supplemental irrigation which compete for water for essential human uses.

Across Ipswich and Parlegisin communities, historic and current land use and development patterns

areO NAYIAYy3I Y2NBE ddNBaa 2y 2dzNJ 20Kt O02YYdzyAlASaQ ¢

After a ten year lull, development is once again increasing rapidly in the region, causing new water

demand to increase at the same time as reducing groundwater recharge. With the Safe Yield of the

Ipswich Rivebasin exceeded and the sdiasins in the P&er basin where Ipswich draws its water
alreadyclassified asighly stressedby the Staté/NVater Resources Commissjawhen coupled with the

threat of climate change further exacerbatititge problem, new development should not be allowed at

the expense of our limited and threatened water supplies. Thankfully, there are tools available to

communities to guide new development, accommodating growth without increasing overall water
demandanddisrupting the water balanse { YI NI 3INR G K LINF OGAOSasz AyOf dzR
A0NF 0S3ASa YR dzaS 2F a3INBSY AYTFNF adNHzOGdz2NB¢xX OFy
both minimize its impact on the water supply and reduce newarvdemand.

12
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Low Impact Development (LID) is modeled after nature: it manages rainfall at the source. The goal is to
KIS RS@GSt2LIYSYyd YAYAO | araiGasSQa ylidz2Nrf KeRNRfz23e
techniques that infiltrate, filter, store,ra detain runoff close to its source. Trees and other native

vegetation hold soils and help capture and filter water, preserving both water quality and quantity.

There are also many other climate resiliency benefits for a community to be gained by madnedagt

RSOSt 2LIYSyiGs AyOfdzZRAYy3d NBRAZOAYy3a (GKS adzNbBFy KSFG A
areas. Native vegetation does not require irrigation, another benefit in areas where water supplies are
reaching their limits. Keeping development avfeym wetlands and waterways is an essential local

action for resiliency.

The Green Infrastraare or LID approach is based on four fundamental principles:

CNBFG ad2N¥slFGSNIFa I NB&a2dzZNOS NI GKSNJ GKFEy |
t NEBA SNBSS NBaturhlzandScape eatdred B ONB I (0 S

aAyYyAYAT S GKS STFSOiGa 2F AYLISNBA2dza O2 SN
LYLX SYSyid ad2N¥gl GSN) O2yGNRf YSFadaNBa GKFG N

€ g€ ¢

Green Infrastructur¢Gl)provides several benefits to help communities better manage watsoueces,
including combatting the cumulative impacts of drought. Precipitation and runoff that is infiltrated into
the ground helps to recharge groundwater aquifers and support base flows in stream and rivers. The
flow of water below the ground surfacestower and steadier over time than the evedtiven flow of
runoff via piped drainage systems. Gl in the form of preserving undeveloped green space supports
drought resilience by preserving the natural infiltration capacity of those open spaces. In additio
drought resilience benefits, Gl provides a multitude of other benefits, including:

LovihgN\vater quality

t NdB @pkrRspace and connectivity

w S R dzOislafidefféctS |

Ct22R YAGAILGAZY

w S O KgrobBWatgrIor water supplies
wMaintaining stream flow fowildlife and recreation

€ g eg¢ge¢g

ff YdzyAOALI £ o621 NR& FyR O2YYAiGlilSSa Ayg2t 3SR Ay R
0S RANBOGtE Ay@2f SR Ay dagl G§SNI ySdzi NI Boad,NB ¢ (1 K& LIN.
Zoning Boaraf Appealsand Building Departmenthose regulations govern and control development,

but also departments and committees that manage Town property (public works, parks and cemeteries,
recreation, and schools), that protect water resourcaguatic habitatsand public healt{Conservation

Commission, Board of Health), and that protect and steward open space (Open Space Program). These
entities can help promote water supply protection and conservation as well as helping to restore the

hydrological balance

Proper management of stormwater is among the most effectvag's to increse the resiliency of loda
water supplies by replenishing groundwater aquifers. While current local subdivision and wetlands
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regulations do a reasonably good job at requiring infiltration and preventing rumaith land

development activity in Ipswich is not subject to these regulations so needs to be captured in other
glread ¢KS ¢26yQa aidz2N¥g!l GS Nseparaté Small SeweRSydiea &VS¥)S g 9t !
permit system can be effective tools to capture development that is exempt from Planning Board and
Conservation Commission review. TFewnshould take action to update its bylaw and comply with the

new MS4 Permit to capte more of these projects and better ensure that mgtermwaterrunoff is

prevented and is adequately infiltrated. Because stormwater regulations only apply tal&8shated

areas, thelTownshould consider expanding thesettwe other pats of townto better protect its

aquifers and surface waters.

Minimizing the export of water from one watershed to another via wastewater is another effective way

to minimize impacts to the natal water supply balance. Thewn should effectively eliminate this

practicS 32Ay3 F2NBINR 06& NBIAdANARY3I (GKIG ye SELIYyaaz,
mitigate for its negative impacts on the water balance while seeking to address ways to offset the

impact of the existing system. For example, if he g ywas@wate were treated and discharged back

into the watershed from which it was drawn, it would effectively address much of the water supply

challenges facing the town.

Land use and management is the primary driviénefficientanddiscretionary water use in Ipswich and
most suburban communities. Caring for residential and commercial landscapes, especiallydasvas
tremendous amount of wateiparticularlyin the summer when water use in Ipswich averages 1.4 times
that of winter. Much of this use can be reduced without affecting the quality of our landscapes through
simple changes in landscapesign and the plants selectechd most effective opportunity to institute
these changes is at the time a project is in the planning stagdéss more difficult to make changes

once a landscape is installe@ne of the biggest threats to local water resources are underground
irrigation systems which have proliferatédrecent years. These systems use a lot of water and are
likelyto leakover time, especiallgs they age andihen transferred to a new owner. So called moisture
sensing and timer technologies are notoriously unreliagzere not an acceptable hedge against the
risk associated with these systenT$he threat of these systems stressed water supplies such as in
Ipswich dictate that they simply should not be used.

As described throughout this report, the conditions that the Town of Ipswich is currently experiencing

present an opportune time for action. By adopting the recommeiwhs herein, Ipswich can achieve
continued growth that doesnat Yy ONB I 84S 61 GSNJ dzaS 629885 SEA&alAy3a S
use. Ipswich, along with all cities and towns using Ipswich River and Parker water supplies, can develop

and adopta Water Neutral Growttpolicyand procedureshat sets forth climatesmart best practiceto

minimize new water demand when approving projects on both public and private water systems.

LANDUSERECOMMENDATIONS
1. Most town boards and committeeshouldbecomeinvolved in water supply management.

2. Establisha project review mechanism forumicipal staff to communicate regularly about
projects and activities that impact water supply and land usetarvdork together to identify
strategies for water neutral growth.
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Adopt a Water Neutral Growth Bylaw thisgquires developments to offset their projected
additional water demando the extent feasibléAppendix 3).

/| 2y RdzO0 | (GK2NRdAK FdzZRAG 2F LLIASAOKQaA f 20!l ¢

opportunities toachieve the benefits of Green Infrastructure and Low Impact Development
dzGAf AT Ay3 al da ! dzRdzo2yQa .e&fl g @«SOASE ¢22f

Reevaluate the previously creatgdoundwater protection zoning overlagonsidering changes
to town-wide soil conditions that influence groundwater recharge areas to the public water
supply. Enhance development prohibitioisat would negatively impact groundwater quantity
(and quality) Prioritize the protection of these critical areas through land acdaisiand other
means.

Amend the subdivision bylaw to make Open Space Development and the maximizdtibn of
techniques the defacto requirement for all new subdivisions and require traditional
subdivisions by Special Permit only. Regulatfongonsideratiorshould include but nobe
limited to the following provisions:

1 minimize installation of landscape areas requiring supplemental irrigation beyond what
rainfall provides;

9 limit land clearing and loss of vegetated cover and preserve natagatation;

9 prohibit topsoil stripping and earth removal and require a minimuwindh depth of topsoil
on all cleared areas to help retain moisture;

9 restrict topographic alterations and require that natural topography be maintained to the
maximum extent fasible;

9 preserve or restore a site's natural hydrology (by using techniques such -ampaet
development and opeispace design);

1 require the use of low wateuse/droughtresistant plants, turf, and landscaping techniques
especially droughtolerant fesawes over traditional lawn grasses

1 encourage or require the use of native, noninvasive plants, appropriate for the site and
selected for their ability to adapt to the local climate;

1 prohibit to the extent feasible the installation of sod for lawns as it largely consists of heavy
water demand grasses and requires a lot of water to estakligimaintain.

9 prohibit the use of underground irrigation systemith possibleexceptonsfor agricultural
purposeghat connect to the municipal water system

Require that any project requiring a building permhiat renovates above a certain threshold

(e.g. 25%)expands its footprintand/or disturbs land be subject to a stormwater anddause

review, incorporate LID practices to the extent feasibled upgrades water using fixtures.

'YSYR G(KS ¢2¢6yQa adG2N¥gl SN oeftleg G2 YIS

State Stormwater Standards and make it applicable to any prejitiein the watersheds of the

¢t26yQa o6 GSNJ adzLJLJ ASasx Syada2NB GKFEG GKS ySg
15

Iy e

Ot !



Water Neutral Growth in the Town of Ipswich

make better use of the new Greenscapes Stormwater Collabor@title a focus on improving
existing conditions).

9. Seek taminimizethe impact ofnew connections tthe TowQa &aSgl 3S aeaasSy 2y
balance by requiring that argystemexpansion be required to mitigate for its impacts and seek
to reduce the impact of the current sewer system by implementiag projects that offset this
impact.

2.0 WATERBANK/I N LEUFEE RECOMMENDATIONS FORTERJSEMITIGATION

PROGRAM
2 SN !'aS aAidA3ardiAzy tNRINIFYA 02!'atQav NBIdANB (K
water demand that is predicted to be generated by the project andaaigogous to the affordable
housing inlieu fee programs currently in place in most communities. These programs can be justified in
water-limited communities such as Ipswich under the assumption that the burden of new development
should not come at the exgmse of existing water users or the environment. In recent discussions, the
Town of Ipswich Water Subcommittee determined that a closer study of water use mitigation
mechanisms that reduce or eliminate the strain of new development on the Ipswich watenswas
needed. A few other Massachusetts towns (including Ipswich watershed neighbors Danvers and
2 SYKIY0 OdzNNBydte KIFEI@GS | 2F3GSNI ! asS aAdAalrdaazy t Np
Bank. Through research conducted during the course of thisgiraje sought to understand what
lessons have been learned by these neighboring communities, as well as from other parts of the
country. The study also sought to answer additional questions that were identified by the Town such as:
Are there other examplesf successful programs in Massachusetts or beyond? How can the Town
guantify the benefits that Ipswich could achieve through this tool? This chapter will summarize
recommendations of programs appropriate for Ipswich and other local watershed towns.

21Be/STAGA 2F | a2 0SSN . Iy1és 2N 21 0SSN
The new 2018/assachusetts Water Conservation Standatases the following (page 47tn
Massachusetts, the terwater bankX Y S| y a8 | aeadsSy 2F | 002dzyiAy3a |

offset existing water use or mitigate water losses. The primary goals of a water bank are to offset the
impacts of new demand to help pay for measures that balance the water budgeteedater losses,
AYONBI &S 6 GSNI STFTFAOASY Oz NBRdzZOS RAAONBIGA2YI NE &
also help the Town meet the conditions in its currantdfuture WMA withdrawal authorizationsas
well as help meet the nemwinimization and mitigation requirements in the WMA program. Because
many communities in stressed basins such as Ipswich need to both minimize demand from new
development AND reduce existing use (to stay within regulatory caps, increase system regiliency a
83448y AYLIOGA 2y GKS SYBANRYYSYy(GoZ 2! atQa 2FGSy
than new demand (e.g. two gallons saved for each gallon of new use).
The 2018 Water Conservation Standardstinue:
G2 GSNJ 0l yl1AYy3 SOIWIH yESISKHVEY STHEKONI G 2 OB ¥ B dizyi SWNA S 3
development pressure is exceeding the carrying capacity of water resources. It is also a good
option for communities concerned about their ability to meet projected water demand and to

16


https://www.mass.gov/massachusetts-water-conservation-standards

Water Neutral Growth in the Town of Ipswich

protect the envionment. A watetbanking program can free up water and ensure that there is

an adequate supply of water for competing usege., instream flow and habitat, recreation,

wetlands, water supply, and economic development. It can mitigate, or offset, the tmpéc

water withdrawals, balance the water budget, assist in restoring and protecting instream flow,
LINEY23GS o6F0GSN) O2yaSNBIFGA2YS YR SyadzaNB |y | RS
communities are beginning to use this tool to accommodate fugn@wth while ensuring the

ddzadlr AylroAtAtae 2F GKSANI gl 6GSNI NBa2dz2NOSa e

Working with the Ipswich River Watershed Association, the Town developed a standard set of questions
to establish a baseline for this research and review of Water Bank programs. Thetermpieere:

1. When and why did the program start?
2. What are the basic components and operation?

3. Besides the Water Department, what departments have a role in the program? Does the
Planning Departmen#Zoning Board? If yes, in what ways do they participate?

4. What water savings do they see? (Does the program actually save water or is it more of an
FEOGSNYFGS NBGSydzS aidNBFY F2N LINP2SOG Fdzy RAy 30 @
out?

5. Are there specific criteria for how the money can be spent? Whisees/audits that and how
are the savings quantified? (Per project?)

6. How is the program working now? Has it been more difficult to find water savings as time has
gone on? Might this become a problem in the future?

Several areas of research were conggcin the course of this project to better understand and analyze
the establishment of a Water Use Mitigation Program for the Town of Ipswich.

2.2 Research and Review of the Local and National WUMPs
Two Ipswich watershed neighbors, Danvers and Wenbamently have a Water Use Mitigation
Program. Reearch on these programs included:

o In-person discussion between Ipswich Water Department staff and Danvers municipal staff

0 In-person discussion between Wenham municipal staff and Ipswich River Wateststfied

0 Review of annual reports submitted by the Town of Danvers to the Massachusetts Department
of Environmental Protection summarizing WUMP results

I GK2NRdAK NBOASE 2F 20KSNI 2! atQa |yYyR NBfFGSR LINEP
states) wa conducted and the most applicable of these summarizégppendix7. Based on this

research, we did not find substantive information to inform the development of a WUMP in Ipswich

beyond what was learned from the local Danvers and Wenham models ancteefii@ the draft WUMP

created by the Ipswich Water Department. This said, we did conclude that there are seitell cr

components of sucasful programs:
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1 Identifying and maintaining eurrent prioritizedist of WUMPeligible projects that can be used
by the community, developers and project partners to offset water use.

1 Adequately investing in the resources necessary to manage the program on an ongoing basis.

1 Selecting an offset fee sufficiently high enough to generate adequate revenue to make
meaningfil investments in water savings projects.

1 Finding an appropriate balance between the requirements of project proporardshe water
use bylaw.

1 Require that commercial and agricultural water use be included.

1 Require that all projects that potentially impiethe ¢ 2 ¢ yWa&ek sources and aquifers be
included so as not to incentivize the installation of private wells to avoid the regulations.

As part of this project, the Town Planning Department conducted an initial assessment of the projects
that came before the Planning Board and Zoning Board of Appeals that would be subject to such a bylaw
and calculated the amount of revenue that would hdeen generated over that period. We also made

a cursory effort to calculate the amount of water that could theoretically be saved in the community if

the resources generated by the WUMP were deplogedthose resources were deployed to

implementand supprt a comprehensive water protection and savings program in the community that
included the implemantation of the reconmendations in this report. The results of these analyses are
summarized as follows:

1 Over the last five years, an estimated $80,000 irereie would havéeengenerated through
an assessment on residential development projects subject to Planning Board review alone.

1 Revenue potential is considerably higher were other types of projects to be included in the
assessment (e.g. wataisingprojects subject to building permits, commercial use, etc.) or if the
fee levels were highefhese additional revenues could be roughly comparable to those
generated by residential development.

1 Although it is extremely difficult to estimate the amountwéiter that could be saved under
such a program due to the number of variableignificnat savings may be possibiauch of
this being captured during the most critical summer months.

9 Should these levels of savings be achieved, Ipswich could relycumrigsit water supplies for
the short andmedium term while increasing system resiliency and reducing its impact on the
environment.

As these results demonstrate, there are many considerations that need to be taken into account. First,
the properinterplay between the Water Use Bylaw being recommended and the WUMP s critimal si

it is theoreticdly possible to require that new development minimize its water use to such an extent
that relatively little fees would be generated. Second, given tlagomcosts associated with water

related infrastructure, the potential fees that could be generated by a WUMP in Ipswich likely on the
order of $2530,000 per year are unlikely to provide sufficient funds to address capital prajith

arevery costly This said, revenue on this order of magnitudeldaaupport such activities dsring an
in-house part time program manage(or contract for these servicatrough anexpanded Greenscapes
programfor examplg, supportrebate programs, provide local matébr grant programs, etc. [Since the
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vast majority of meaningful water savings identified in this report involve ruadibns to current

municipal procedures and changes in residential and businessqaaethich are relatively low cotst
implement, these fees could theaatically support such a program]. Third, the law of diminishing returns
applies to water saving programs as the highest cost/benefit projects in the community are addressed
earlier such that it will become more difficult to identify saydrnover time. Fourth, it may simply be

easier to raise water rates to accommodate new costs of a comprehensive water saving program than
the administrative burden of administering a WUMP. This said, why should the impacts of new
development and discretiomy water use by some residents come at the expense of existing water
users and the environment? In this sense, a well implemented WUMP could be an integral part of a
comprehensive water savings program in Ipswich.

2.3 Regional Strategies for Water Use Myation

As mentioned previously in this repothe Ipswich and Parker Riveatgrshedsare under increasing

stress. New regulations governing water withdrawals in Massachusetts under The Water Management
Act promulgated in 2014 are placing increasingly challenging restrictions on local water suppliers. Most
importantly, the regulations establiged the safe yield for the Ipswich River Basin below existing water
withdrawals which means that municipalities will need to stay within or below existing withdrawals in
perpetuity and require that any new withdrawals from the Parker will need to be nhéiigm

completely offset the environmental impact of those withdrawals. Thus, it is critical that communities
dependent on these rivers reduce existing water consumption, minimize and offset additional demand
created by future growth and development. Asshzeen successfully demonstrated in Danvers and
Wenham, local communities can take on the burden of establishing and administering a WUMP on their
own. However, as has been experienced by Danvers, administering such a program can be onerous and
as water sging projects are implemented, it can become more difficult over time as the projects with

the highest cosbenefit get implemented first. Because of thisupled with the fact that more local

towns could benefit from a WUMP, thieownshould help to catgize discussions around the exploration

of creating a regional WUMP. The Greenscapegh ShoreCoalition could be a good vehicle to

advance this exploration.

RECOMMENDATIONSORWATERJSEMITIGATION
1. Adopt a Water Use Mitigation Program (WUMP draft, AabeB) in concert with the Water
Use Mitigation Bylaw (Appendix 3). Program should strive to achieve at leaspal@n offset
ratio (offset 2 gal. of existing use for every 1 gal. of new use proposed).

2. Developandmaintain a prioritized list of WUM®ElIigible projects and activities that can glify
for WUMP funds, such thaiedelopers can offset their projected use under the water use bylaw
and that can be used to pursue grant funding to helplement water use reduction projects.

3. Help to catalyze discussion with local towns and partners on the creation of a regional WUMP.

3.0 WATERCONSERVATIORECOMMENDATIONS FBRHANCENVATER

GONSERVATIOBIRATEGIES
Water is a limited resource and our water supply is threatened by population/economic grointatel
change and the need to minimize environmental impacts. We know that most people take some actions
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to save and conserve water, but we also know that there is a lot more that can be done as

alaal OKdzaSdaGaQ ¢ G§SNJ dza | Idto dthéer advanset! $ocigids arbutiditt@ S & KA
world. Water conservation and efficiency needs to become the norm across all activities throughout

S @S NE 6 2 RwaStig wiatkr@HH@d be seen as going against the norm. In order to achieve this,

water efficiencyactivities must be scaledp across the board, by all parties.

Conserving water is the most direaichlowest cost way to ensure its availabilitythe futurer what

a2YS YAIAKEG al e A a Wik SepsiHag beerkihkghBidysdane Famdibae deen made

toward reducing water use across the Ipswich and Parker Watersheds in recent years, there is more that

can be done, especially in the summer when water use is the highest, there is the least afnoatdr

available, and the threat of drought is higheSt2 NJ SE I YLX S5 R dzNA yvithteriugeS & dzY Y S N.
(similar to that ofmost communitiesincreasessignificantly whichindicatesa high amount of

discretionary water use.

This studyconductedthe followingactivitiesto inform the development of its water conservation
recommendations:

T AthoroughA y @SadA3atr GA2y 2F (KS { DddyaeilosOpgiddBsy & ¢ I G ¢

1 Athorough analysis of statef-the-art water conservation practices incling) the
recommendations of the recently completddlassachusetts Water Conservation Standards

1 Areview of the results of the Massachusetts Department of Environmental Protection and
EAGAAAZY 2F 902f 23 A Odséd swidl narketng piage@e1z2a19)02 Y Y dzy A
that was conducted locally and in other parts of the State

1 A detailed evaluation of Ipswich water use data and individual water use patterns was
completed to develop a water use profile and inform recommendations.

3.1 Assessment of th&@ownQ aurrent Water Conservatiorand Drought
ManagementPractices

As previously stated, the Town of Ipswich has a relatively robatstr conservation programSince the

MppnQa GKS ¢26y KIa AyadAiddziSR aSrazytrft gl G§SNJ NBa
reservoir levels. In 2002, the town develope®@ught Management PlafidMP) which calls for

increasing levels of water restrictions based on current drought status which is posted publicly:

Status Action Level
No Restrictions

Mandatory Restrictions

Normal

Emergency Water Ban & Limit Indoor Use

CAIdzNBE nY LLIASGAOKQA 2 SN wSadNAROGA2Y ' R

The plan was recently updated in part due to the 2@t@ughtemergencydeclarationand is currently
in the DEP review procesEhese programs helped achieve the significant water reductions seen since
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theTowrQa LISF{ &6F GSNJ dzaAl 3S Ay GKS f1F10S mpdhdnQad ¢KSAS
public water, but to those with private wells as well since they often draswfithe same aquifers.

Driven in part byexceedance@ ¥ A Ga& {GFGS SGAGKRNI gl f ThidBinsMuted Ay G KS
a seasonal rate structure for residential customers of Irfes thebaserate (and 3x the winter rate)

designed to incentivize reductionssnmmertimediscretionary useln 2006, the Water Department

conducted a comprehensive water audit of its entire system designed to identify inefficiencies, water
loss(e.g.leak9 to minimize the discrepancy between what thewnpumps fom its sources and

ultimately received by its customers as represented by their water Billsmany years, th€ownhas

conducted an aggressive leak detection survey which covered the gntifé¢he distribution system

annually. Each year, sufficient funds are budgeted to prdynppair anylargeleaks found. Unlike many
communities that biltheir customersfor waterfour times a yearlpswich bills on a monthly basiad

provides usage gpdns on billavhich provides its customers a much mdrequentand timely indication

of their water use which can lead to quicker identification of any leaks and changes in discretionary

water use. Timely customer use data coupled with the seasat@btructure can beparticularly

powerful tools to reduce discretionamwyater use. Most recently, the Towsompleted replacement of all

its customer water meters ith smart metersawhich provide data to the water departmefar fast and

easy degction of problems. With 100% of th€ownnow on smart meters, th&ownis aggressively

moving to take further advantage of the many additional features provided by the technology to inform

and engage customers on water use related activities and behaviors.

.S3AAYYAYI Ay  (ToSninflenehtéd a mereicor@péeBensiv&pbiblic education program

on water conservation. Theownis a member of thé&reenscapeblorth ShoreCoalitionwhich is a

collaborationof area municipalities designed to provide the public with educational materials and

LINEANF Y&a 2y o6l GSNJ O2yaSNBIF A2y YR SY@ANRBYYSyYy Gl ff
Water Sense Program, th&ownoffers rebates for the upgrade aiefficientwater appliances and

provides educational materials in customer water bills. The/mnpartners with a local nursery to

provide rain barrels to its customers at a gpediscount. More recetly, the TownWater Directorjoined

the regional Parkelpswich9 8 8 SE wA OSNBE wSad2NI GA2Yy t I NIYSNBKALIQAE
which created a multiyear implementation plan as part of itsction Plarto increase water conservation

throughout these watersheds.

These programwere successful asignificantlyreducing water use in Ipswich by about 20% between

the peak usage of ~430 milliongalldi¥S NJ @ SI NJ Ay (GKS YAR (2 1G4S dpnQa |
gallons in 2014. While these efforts were and are successful at lowering water use, this study focused on
identifyingadditionalopportunities to further reduce use often referred to ashanced water

conservation practices

3.2 Water Use Profile Analysis

An essential component of a project such as this is to analyze and understand current water use in the
community in as much detail as possible in order to identify targeted opportunitiesnftanced water

savings to inform specifrecommendationsTo this end, staff at the MA Division of Ecological

Restoration (DER) worked with thewnof Ipswich Water Department to complete a thorough analysis

2F (GKS ¢26yQa o6 GSN) dzaS RIGF® {AyOS dzasS RI Gl Ol y
conditions and ongime events (e.gdrought, major water main break), the years of 2047d 2018

were used which were deemed to be representatiaypicalwater use in the community. The results

of the analysis are iAppendix9. The analysis indicates that there is considerable room for discretionary
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water use reductions centered primarily arhighly targeted approach with a relatively small
percentage of overall water users in both the residential and commercial sectors. Highlights of the
analysis include:

o Single family residences use ab60% of the water used in the tow@ommercial enties use
roughly30% and multfamily and municipal departments usg@proximatelyl0%.

0 Single family residential use increases by about 25% in the summer. The top 10% of residences
were responsible for 60% of the summertime increase residential water useafily due to
discretionary lawn watering.

o Commercial use increases by about 30% in the summer. Virtually all that increase is by only 27
customers of which 7 are responsible for more than half. The increase in summer use by the
sector is due to a combation of nondiscretionary (essential part of their business) and
discretionary.

0 Use by multfamily and municipal accounts is relatively consistent throughout the year.

0 Only 23.5% of theTown® water use is due to seasoracounts which indicatthat the vast
majority of the seasonal increase in water use is due to discretionary use.

0 About 16% of thdowrQ&d ¢ GSNJ dzaS Aa f2ad o0STF2NBE Al NBI OK:
water or UAW). This percenta@pegan to rise above 10% in 2D0TheTownis committed to
enhancing efforts to reduce UAW.

3.3 WaterConservationand Use Reductiondst Practicesand Opportunities
Following this review and discussions with the Town of Ipswich Water Department, the Ipswich Water
Subcommittee, state agency water management experts and other commamitsegional partners,
the following topical areas were examined for opportunitiesthieve increased water conservation
results for the Town. These areaie organized in the following categories so as to align with the
Massachusetts Water Conservation Standavtigch were updated in 2018:

1. Comprehensive Planning and Drought Managetridanning
Water Loss Control
Metering
Pricing
Residential Water Use
Public Sector Water Use
Industrial, Commercial, and Institutional Water Use
Agricultural Water Use
Outdoor Water Use

© 0o N Or WD

1. COMPREHENSIVE PLAKINANIDROUGHT MANAGEMENARNING

Establishing lonterm priorities and plans for water resources management is critical to addressing
future needsHistorically, water resourcesanagemenin Ipswich has been done somewhat
independentlyby the responsible partythe WaterDivisionregarding drinking water, The Wastewater
DivisionRegarding the sewer system, the Health Departmenpforate wells and septic systems, the
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ConservatiorCommissionmegarding wetlandaindwaterways the Department of Public Works for
stormwater and the PlanningndZoning Boards regarding land us#eally, water resources would be
YIyFr3aSR @Al & h yidhagihdvated dpply, lwadtelMaet, e Formwateram
integrated way within a given watershed to make the water systeipon which th& owndepends
more resilient, especially in light of climate change and a more constrained future.

Ly GSN¥Ya 2F gk 0SN O2y aSNIDI ( Rianark Water §se Btamef@a 5 NP dz3 K
primary planning documesthat contain thesemeasures. They are organized by practices that are

implemented on an ongoing basis (e.g. seasonal rate structure, education programming) to minimize
inefficientand discretionary water use in general and those that are implemented on an as needed basis

due to various conditions or triggers (e.g. water restrictions, emergency declarations). Ideally, all potable

g GSN) g2dzf R 6S dzaSR a SFFTAOASydte & Llbasedof S I 0
actions. However, there are multiple facs at play making implementation of such a system difficult,

especially at times dfighrwater availability. One way to make the water supply more resilient is to save

more water sooner to protect against future drought and periods of predictable higher seasonal
RSYlIYR® LLIAGAOKQA OdzNNByd aeadSy 2y arédtively G NA 33 SNE
sophisticated system based on reservoir levels and local precipitation amounts. While this system has

served theTownfor some time, it may not be predictive enough in times of increasing dryness when

water use is highFor example, during thdrought of 2016, restrictions were not triggered until after

the drought was in full force when it could have saved more water sooner. In the summer of 2019,

Ipswich was thenly local town(of those that includevater restrictions as part of drought

management plan) that did not impose watering restrictiptsspite a relatively long dry spell and

stream flows in both the Parker and Ipswich Basins well belmlogical thresholddzor these rasons,

the Town has since updated DBsought Management®anto include additional metricko determine

drought stagesThe Dought Managementan should besensitive tathe relative use betweesurface

and groundwatesources andonsiderthe impact ofwithdrawals on the environment.

2.WATER LOSS CONTROL

According to the2018 MA Water Conservation StandatdéJr 3S mn 03X a2 GSNJ ft2aa 02y
implementation of best management practices to ensure that water enteridigtaibution system is

efficiently delivered to each point of use. Water loss control measures typically entail accounting for the

water distributed in the system and managing the infrastructure to prevent system losses. Evaluating

the measures forthei8 F F SOUAOBSySaa Aa Ffaz2 | LINO 2F 6F GSN 2

The EPA industry standaadd the MA Water Conservatioi$ y Rl NR F2NJ a! yI 002dzy i SR

6!'1 20 Aa mMmg:>d 12 Oy O02YS Ia | NBadzZ d 2F al LILI NB
G NB I f ¢ hidhara tipgadlly léaks. The Ipswich 2018 Annual Water Use Report stated that the Town

had a total of 60.4 million gallons per year (MGY) UAW, or 15.9% of their total water use. Unlike many

towns that cannot easily determine the source(s}radir UAW, Igwichestimates that 40 MGY of these

60 MGY were real losses to leaks in 2018. The Town currently works with a vendor to complete annual

audits, which has resulted in regular leak detection and repaspite these ongoing effolfls G KS ¢ 2 gy Q3
UAW, whichwas as low as 6% in 2012, has been rigirrgcent yars, as shown below
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Ipswich Unaccounted for
Water

Year | MGY | % UAW
2012| 23.1 6.8%
2013| 18.6 5.5%
2014| 35.0| 10.1%
2015| 39.1| 10.8%
2016| 48.7| 13.6%
2017 59.1| 15.8%
2018| 60.4| 15.9%

As wagreviouslynoted, in 2006 théfownconducted an extensive audit of its distribution system to
investigate the sources of its UAW. IMDBE007, Ipswich completed a Water Loss Control review of the
SYGANBS ¢l GSN) aeadSys ¥FdzyRSR
GKIFG Ay 2NRSNI (2 UANWNEeEsiepsiafé Seede@ ahd/ifGdccebbiulddisgva a
lot of water. A new Audit Tool known as-36 is thought to provide a more rigorous analysis than what

has been available historically and can be paid for through the same DEP Grant Program.

3. METERING

0é

al
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With 100% of the community now on SMART mgtdépswich is in the process of upgrading its systems
and procedures to take full advantage of this technology to reduce water use. These meters provide for
continuous readings and software can be used to automate leak detection notification, identify and
notify unusual water use patterns and provide instantaneous and detailed customer feedback on water
use that can help modify behavior. In concert with smart meteringrandthly billing, Ipswich hasn

ideal system to utilize normative billing practicesprovide custom materials on or with bills to

influence water use. For example, comparing your water use against established or comparative norms

can be very effective according to the emerging scienamofmunitybased social marketing

4. PRICING

Pricing can be one of the most effective ways to drive water use redugigticularlywith regards to
discretionary uses which have been shown to be most responsive to price signals (MA Water
Conservation Standards, 2018swich hasirsthandexperience othis phenomenorwith its highly
successful seasonal rate structure for residential use. This said, an examination of the water use profile
for the community shows that many large residential water users do not sedra #ifected by the

seasonal rates, nor are certain commercial usémsethey can easily afford their water bills or are paid

by a third party so thoseesponsibldor water use decisions are insulatedrin the price signal.

Moreover, theTowncurrently exempts commercial customers from the seasonal ratesire due to

the negligible seasonal use increase of the class during the analysis perioe2(DA99ANalysis

conducted in 2017 has shown a growing seasonal increaserbgnercial userghought to berequired

as a corgoart of their businesas The 201@nalysislearly demonstrates that a certain percentage of
commercial customers use discretionary water. Even if water is critical to the core function of a
business, pricing could still sed to encourage more efficient use of water. For example, one of the
largest commercial customers in Ipswich us®sgn water for industrial process cooling purposes. If a
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closed system were installed to replace its current flow throsgstem, a tremendus amount ofvater
could be savetdy one of its largest water users

State law prohibitglecreasinglock rates to discourage high water use and requires that water bills
reflect the full cost of providing water. Ipswich coingestigate various rate gicturesto further
discourage high water use aimtentivizemore efficient use. Ipswich could also ensure that additional
costs associated with the water system ygpicallyincluded in the rates are incled, such as the costs

of implementing an enhared water conservation program or mitigating impacts on the environmiént.

is important to note that if the cost of water (and/or other conservation efforts) leads to a significant
reduction in use, Water Department revenue will decline, requiring impleaatam of further pricing
strategies to support the operationother major consideration of increased pricing is not to
incentivize the installation of private wells which in many instances competes for the same sources as
the public water supply. Sindbe year 2000more than 2000 private wellsave been installed on
properties served by public water in tiheswichRiver Watershed in communities following the
implementationof increased restrictions on municipal water supply (Ipswich River WatershedePri

Well Study 2019). To help prevent these secondary impacts e should continue to make private
well restrictions the same as those on the public system and consider prohibiting new wells in aquifer
areas that contribute to the public water supply

5.RESIDENTIAL WATER US

Approximately60% of the water used ilpswichis by residences, mostly single family houses.
Residential water use consists of both indoor and outdoor uses. In recent years, indoor water use has
become more and more efficient largely driven by mandatory state and & gérmbing codes that
requirewater using fixtureso meet minimum efficiency standards. Thus, the most fruitful areas to
achieve additional efficienciesgardingindoor use involve the upgrade of existing older water using
fixtures to more efficient versions and changing individuddeéheor to use less water indoors. Because
the only time that existing fixtures are generally replaced is when they fail or during renovations and
that replacement fixtures on the market today are already sufficiently effic@ffering traditional
rebateincentive programs to replace old fixtures probably havelativelylow cost benefit in Ipswich
sincethey will largely happen on their own over time anyway. Hence, most opportunities to reduce
indoor use should focus on continuaddexpanded educatiorigprograms to promote wateusing
behavioral changes indoors.

One residential use area that is extremely difficult to evaluate is the amount of leakage on private
property between the service connection and the water meters which are usually locaied tine

buildings. Given the age of service connections, the relatively long distances between the street and the
buildings in some areas and the existence of many large estiaséitiitionsin town, it is possibl¢hat a
percentage of th& 2 ¢ YJAM and oveall water use could be due to leaks on private propefynual

leak detection surveys do attempt to capture this loss and meter pits near the property line are required
on services in excess of 2@et. However, it is not known how many services docwhply with this
requirement.While the water use analysis cannot tease out this potential area of watesilossit

g2dZ RYyQil ySOSaalNARte KFEGS | aStrazyltt airayl ida2NBz
and properties associated withe top 10% of water users could identify households #ratgood

candidates for further investigation.
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Regarding outdoor water use, most use in Ipswich can be considered discretionary such as lawn
watering, car washing, power washing and pool filling. Qutdoor water use remains relatively high overall
but that use is concentrated amongstelativelysmall umber of water users making targeted and
customizel efforts critical to reaching this audience. Since Tleevnand society as a whole has been
attempting to reduce discretionary use for some time through various outreach and educational
programs, this paitular audience seems relatively immune for these traditional methods dictating that

more effective methods be used. The proliferation of automatic underground irrigation systems in
Ipswich is a likely component tifis phenomenoras it is in many area tavs (Ipswich River Watershed
Association). Because outdoor residential use is such a large component of water use in Ipswich, a

separate section idedicatedto this topic below.

TheMA Water Conservation Standarsists a minimum efficiency measure for desitial water use at
65 residential gallons per capita per day (RGPCD) or less. This RGPCD varies tremendously between

communities and is subject to many variables. Typically, cities and communities with dense
development andnultifamily homes use much leswater and towns and suburban communities with
large landscaped lots use more. As shown in the table below, Ipswich residential water use varied

between 4650 RGPCD which is mihge between the two community types bioélow average when

compared to othe comparable suburbanommunities (Ipswich River Watershed Association):

Ipswich Residential Water Use

(Gallons per capita per day)
Year RGPCD
2012 48
2013 49
2014 50
2015 50
2016 46
2017 46
2018 46

Although RGPCD igelativelycrude measure of ® 2 Y'Y dzywatér&fficéency, Ipswich should strive
to make continualmprovementsin this figure. If the opportunities identified in this report were to be
AYLX SYSYUSRX LLAGAOK O2dzZ R

of gallons of water per year.

6. PUBLIC SECTOR WATER

Water use by the municipal sector in Ipswich is relativelydadconstitutesabout 5% of overall water

use. This use corsts mostly of water used itown buildings schools, public safety buildingspWwn Hall,
public housing and the various departmental satellite facilities located around town such as the DPW
garage, utilities campusemeteriesand parks, etc. The analysisvealedthat the use is more or less
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the public sector overalalthough there is somandication that summer use does increase somewhat
sinceuse does not appear to go down whsechools are oubf session. A cursory examination of
municipal buildings and land use indicates there is some but not a lot of opportunity to reduce water
use as compared to other sectors in town. Several obthitdingsare relatively new (High and Middle
School) or hae been recently renovated (Town Hall). This said, there are many older town facilities still
in active use. Individual municipal building audits and staff education are two effective ways to reduce
water use in public facilities. Because making improven@itdwn buildings are one of the easiest and
most efficient ways to deploy water use mitigation funds, identifying potential water saving projects in
town buildings should be prioritized. Water use in municipal buildings should be at the forefront of any
water useefficiencyeffort and help serve as demonstration projects for the general public

Ipswich is currently engaged in a number of building projects that could come to fruition in the coming
years, including one or two new elementary school(s) andwa Public Safety Complex (Polared Fire).

As plans are finalized for these projects, it is imperative that the buildings are developetewitbro

water use, incorporatingvater efficient fixtures as well as waterwise landscaping into the final dgsign
installation, and maintenance. Architects considered for work on any capital project involviigwire
should be selected in part based on their demonstrated familiarity with water conservation efforts when
citing their qualifications, as should consttion contractors.

7.INDUSTRIAL, COMMERCIANDNSTITUTIONAL WATERE

While a majority of attention has historically been placed on residential waterassi is the largest
customer class and has a large seasonal incrélaseyater use analysis clearly indicates there are
significant opportunities to reduce water use in the commercial, industrial and institutional sector
(hereafter referred to as commercial). The commercial se@presentsabout 30% ofotal water use,

but usesroughly40% ofthat water in the summer which is a significant percentage of the seasonal
increase seen in Ipswich. Of the water used in the summer, some is required for the core function of the
businessas many businesses in Ipswich have a sts@agonal componenbut some use is clearly
discretionary A surprisingly high percentage of water used in town, particularly in the sumsney a

very small number of commercial accounts. Of Trmevr@ 348 commercial accounts, fewer than 30
account forthe majority of commercial water use while only 7 account for more than half of the

summer increase seen in the sector. Based on publicly available and anecdotal information about these
businesses, the use profile indicates that working with this smaldifu of businesses directly could
generate a lot of water savings.

Like residential use, water use in the commercial sector consists of both indoor and outdoor uses so the
strategies that need to be deployed will vary accordingly and can be informedtey saving
recommendations for other sectors in this report. Given that so few businesses are responsible for so
much water use, it should be possible to customize those strategies based on the individual entities and
their specificwater use profile. A@newhat unique aspect of the commercial sector in Ipswich is that
several of the largest water users own relatively large campuses with multiple buildings with extensive,
older water distribution systems which may be particiyasibject to water losses afior inefficient

water use. Another relevant aspect of the commercial sector is that property managers are less likely to
be responsible for paying the water bilBnce water is often simply seen as a cost of doing business,
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commercial water use may belatively immune fronma price signal which is typicalin effective water
conservation tool. In many instances, commercial users are pantig@menable to saving water if the
decision makers became more aware of the problem and were provided the pi@gsrto address

their specific issuesince many are conservation oriente&h assumption is often made that the
commercial sector needs to maintain current levels of water use as a core part doing business. However,
like electricity water can almost alays be used more efficiently and oftentimes significant savings can

be achieved if motivation is strong and can be incentiviZé@se factors indicate that an aggressive

water conservation program targeted at these customers could generate the most satigs with

the least amount of effort in Ipswich. Initially, work should focus on the businesses served by the
municipal sewer system or are located along the coastal area outside of the zones of contribution to the
public water supply as commercial taisers that rely on septic systems in water supply watershed

areas are less impactful since they return most of the water used to the aquifer.

8. AGRICULTURAL ANDREATIONAL WATER USE

Ipswich has approximately 40 agricultural operatidps\ich Agriculture Study 20),2ncluding plant
nurseriesand by their very nature use a lot of water as a core function of their business. Because of
their relatively high water use and difficulty of passing along costs to their customers, most agricultural
entities in Iwich rely on private wells or surface water withdrawalsrieettheir water needs, which

are exempt from thel'owr® private well bylawmaking itmore challenging for th& ownto influence

their water usage. Moreover, a portion of agricultural entities in Ipswich are required to use highly
inefficient means of watering due to the requirements of the comritie$ they produce (e.g. overhead
irrigation of sweet corrand nursery cropdarge livestockvatering systemgsmaking it extremely difficult

to achieve water savings without threatening their business. To put this water use in perspective, one
farming operation in Ipswich can use half as much wasethe entire town on a hot summer day

(Ipswich River Watershed Association private well study 2016). Ipswich has two large golf courses which
are often heavy users of watelo maintain their turf In both cases, they rely on private wells to provide
fori KSANJI ANNRIF A2y ySSRaz 2yS 2F gKAOK Aa Ay GKS 1
¢ KS ¢ cemgtd@idsand Parks Department and Public Schools manage several municipal athletic
fields that rely on irrigation water, supplied by bottet public water system and private wells.

Despite the unique challenges regarding water use by agricultural and recreational entities, there are
some opportunities to rducewater use in this sector. First, many of these operations do utilize town
water aspart of their businesses and many withdraw water fromfevrQa ¢ G0 SNJ adzLJLJX & | ljd
tributaries making any savings worth pursuing. Second, agriculture can benefit from a myriad of state
and federal programs thatonsult on andgsubsidize and/or pafor the cost of impementingwater
conservation measures. Third, ti®@wnhas good connections to many of these entities and activities in
the form of its Agricultural Comission and municipal stafhanaged athletic fieldso pursuing water
savings amongst these entities should be worthwhile despite its unique challengesowhehould
approach this sector in similar ways to commercial use afdowéocusing on the highest water users

with the most impact to the water sygby either directly through public water use or indirectly through
private withdrawals from thgublicwater supply aquifer and its tributaries.

9. OUTDOOR WATER USE

In most years, New England receives enough rain to maintain a healthy summer lawngeeinterunts

of water are still used for lawn irrigation. A typiddéssachusetts househottlat regularly waters their

lawns in the summeuses 1900 gallons a weelequivalent to running your shower for 12 hours (MA
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Water Conservation Standards, 2018). Unlikdoor use, lawn watering is an entirely consumptive use

as virtually all water used for lawn irrigation is lost due to evapopaaton or runoff. In many

suburban towns, water consumption nearly doubles from winter to summer, putting a strain on
community water resourcesDue to several successful initiatives, the average Ipswich winter to summer
ratio is 1.26. Although the Ipswich ratio is not as high as other communities, efforts should continue to
diminish the summer usé&educing or eliminatingen watering will save water, money and time, as

well as contributing to water supply resiliency. As such, reducing this one source of water use is the
single most important way for communities to save the most water sinsecibmpletely discretionary.
Asthe Commonwealth of Massachuse@¥/ater Policystates:d aintaining lawns and landscapes

should not come at the expense of public health and safety or thBl@nyi Y Sy (i ® ¢

Yet despite this generally understood knowledge and the fact that lawns do not need supplemental
irrigation to remain healthy in New England (Greenscapes.org), changing lawn watering behavior has
been a particuldy intractable brm of wateruse Although some people cannot be influenced to change
their behavior, research in the Ipswich River Watershed has shown that many people feel that their lawn
will die or be harmed if it is not watered and/or that lawn watering does not use that matérnfvA

Water Conservation PilhtThis research has shown that these concerns can be addressed utilizing the
emerging fields of communitipased social marketing as a way to charayenl watering behavior. As

was noted in the residential use section, the water use analysis indicates that residential water use
increases by about 25% in the summer, most likely due to lawn watering. Moreover, 60% of that
increase is from only 10% of reeiial customers indicating that relatively few customers are
responsible for the bulk of discretionary use. As such, a targeted approach toftigesgater users

would be most effective way to reduce water use amongst this sector.

Because lawwatering & the largest form ofliscretionary water use in Massachusetts, particylan
suburban communities with stressed water supplies like in Ipswigler resource managers at State
Agencies, regional watershed advocates and local communities have beemgsakérnative ways to
address this problem for many years. Recently, these groups initiated a series pf@jgats in Ipswich
Watershed dbwns of Wenham and Middleton which has since been expanded to other coitiesun
around the state. This mulieareffort resulted in the publication ahe Healthy Lawn, Happy Summer
Toolkitwhich provides tools to help municipalities and other entities to reduce lawn watering. The
project demonstrated that if implemented, savings averaged 39 gallons peowenall(with one town
averagindl28 gallons per dagaving$ per household. If such a program were successfully implemented
in Ipswich, significant water savings can be expected.

Whilelawn watering is by far the largest source of water use, there are many other discretionary uses of
outdoor water use including power washing, pool filling, car washing and ornamentalsdéering.

Efforts should be made at reducing these uses and mamig exist that target these kinds of uses that
should be deployed in Ipswicbinfortunately, outdoor water use is particularly hard to address since it
involves largely behavioral and cultural factors. As such, educational and engagement efforts need also
to be coupled with effective enforcement programs to succeed and be maintained over time. Water use
data and anecdotfeobservations conducted by munici@ald Ipswich Watershedaff during the

drought of 2016 showed a significant amount of outdoor watse in violation of th& 2 g yWw&ei
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restrictions, particularly during the early stages of the drought before it became an emergency. As a
NBadzZ 4§ LLIASAOK NBOSyidfe LIaaSR Iy FYSYRSR 2| GSNJ
enforcement role whictshould help in future compliance with thie 2 ¢ yuaor water use

regulations.

RECOMMENDATION®®RWATERCONSERVATIOANDUSEREDUCTIOSSTRATEGIES

The following recommendations assume th&own@ existing water conservation programs are
maintained and angdditional costs to implmentthese programs will be provided by the WUMP, the
pursuit of new funding and through expansion of existing collaboratimugpartnerships described in
section 4.

1. 9ELI YR GKS ¢2¢6yQa SEAAGAY 3T tefectiviiiNI O2 y & SNIBI G A
implements all relevant water conservation standards and recommendations in the new
2018 Massachusetts Water Conservation Standards

2. 9ESQdzi S (KS ¢duedDDEght NE&yBnfeitfPRmonde approved by
MassDEPUpdates include consadation oflocalstream flow trigger(s) so that water
restrictions begin sooner and provide for more drought resiliency.

3. Prioritizethe reduction of the¢ 2 g Yaécounted for Water Use (UAWE) 10% with a
long-term goal of achieving 6% or le§heTownshouldpartner with the State to
conduct anAmerican Water Works AssociatiddB6 Auditto inform a UAW reduction
plan, expand its currenebk detection program using advanced and automated
technologiesand increase resources available to make small leak repairs which can be
delayed at the expense of larger ones. Because of the benefit to the municipal system,
the public leak detection progm should include and prioritize service connections on
private property.

4. Implement theplan tofully utilize all watefreduction tools thathe new Smart Meter
system makes available.

5. Maintain theseasonal water pricing structure aimtVestigate other ra¢ structures that
would incentivizeareduction in discretionary water use. The public should be intimately
engaged in any water rate setting.

6. Qontinue toprioritize thewater main replacement program to include the mains that
use water bleedrs tomaintain water quality Eliminate the use of water bleedeas
soon as possible.

7. Further subsidize existing water conservation incentive programs (such as the rain barrel
subsidy), pay for residential water audits for the top 25% of custopagics offer
generous rebates for fixture upgrades that were specifically identified during the audits.

8. Monitor the Towr@ Residential Gallons usPér Capita Per Day (RGPCD) to ensure that
it ison a steadly declining trajectory until it reaches and sustains a levd2or less.

9. Conduct a water audit of all municipal and school buildings and outdoor use, implement
measures to maximize the effent use of water, educate municipstaff on water
conservation practiceand prominentlyinterpret watersaving project&ind activities to
the public.

10. Conduct an individual water use profile analysis of the top 37 commercial users and
develop a customized water use reduction program for estdike water audits
available taall commercial customersvith aparticular focus orthe top 7 usersEngage
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senior management directly to solicit agreements to pursue aggressive use reduction
goals.

11. In addition to including agricultural use in the measures called for in recommendation
10 above, engage with the State Department of Aghiraland the US Natural
Resources Conservation Service to work directly with individual businesses to
recommend and fund implementation of water conservation measures.

12. Implement the newMassachusetts Healthy Lawn, Happy Summer Taotkitngst all its
resdential customers that show significant discretionary water use accotditite
water use profie. In addition, engage the top 5%residential customers individually to
pursue speific water use reduction gosl

13. Offer a generous rebate program for thecbmmissioning of existing underground
irrigation systems.

14. Increase its capacity to enforce its water savings activities and regulations.

15. The Board of Health should adopt more stringent permitting requirements on the
installation of private wellsensurhgadequate water conservation practicgdohibit
new wells m zones of contribution to thedwnQ&ater supply watersheds and in
stressed sulbasins as designated by the State Water Resources Commission.

4.0NEWSYSTEMBNDPROCEDUREBECOMMENDATIONFORNEWPROGRAMS

GOLLABORATIOMSIDCAPACITFORWATERNEUTRAIGROWTH

Historically, virtually all watesupply related issues have been the responsibility of the Water
Department and théVater Subcommittee of the Select BoalVater Commissionersyhe pimary
responsibility of the Water Department is to provide the community with reliable and safe drinking
water to meet thewater supplyneeds of the community and for fire protectiovwhile this department
must necessarily play an integral role in manyhef measures recommended herein, its primary role in
the community cannot be diluted to take on this added burdé&s.highlighted in this reparaddressing
the water supply constraints facing the community including its water neutral growth aspirasions
multi-faceted andwill require the intimateinvolvementof manymunicipalDepartments and
Committees as well as an engaged and participatory citizenry. This will require not only additional
capacity but a new paradigrmdow the community as a wholteanages and views its relationship with
water.

Given the need to create a new paradigm and the effort that will be required, this effort could benefit

from the creation of an athoc working group of relevant municipal stakeholders, topic area experts and
interested public. To be successful, these efforts need to be captured in an implementation plan and
ideally be backed up by a comprehensive water resources management plan which integrates all aspects
of water resources management in the community. Whileny of these measures will require

additional funds and increased municipal capacity, Toevnshould better leverage the myriad of
opportunities for partnerships and collaborations that exist to assist in these efforts as described below.

4.1 Public Edwation and Outreach

While many of the measures recommended in this report will regthiesintimate involvement of
municipalstaff, boards and committeess well as new regulations and associated enforcement
programs, they will have limited impact if not also accompanied with buy in frontole@ citizenry
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and businessedllresidents, institutions and businesses need to understand the challenge, ieeogn
their role in addressing it and participate in solutions. While participation will certainly weme
emphasis needs to be placed on effective educatindoutreach to achieve the level of engagement
that will be needed to achieve watereutral growth and the water use reductions called for in this
report.

While theTownr@ existing water conservation education program needs to be expandedativa

should look to its existing educati@md outreach service provider, the Greenscapésth Shore

Coaliton to help advance this effort. Gently, Greensapes provides its basicuel of services as part of

the Towr@ current subscription. THEownO2 dz2f R a1 DNBSyalL)J 0S&a F2NJ AG& d&¢
explore opportunities to take on customized programming on behalf offinvento advance specific
recommendaions inthis report. In addition to Greenscapes, the Massachus&tser Works

Associ@ion and other water supply industry groups, of which Ipswichrieeanber, offer educational

programming and materials, as well as technical assistance on developing and delivering effective
programsthat could aid in this endeavor

RECOMMENDATION®ORNEW PROGRAMBNDCAPACITY

1. Form an interdisciplinary ad hoc committee to create a Water Supply Resiliency Action Plan to
implement these recommendations.

2. Hire a part time staff persofand/or contractor}to manage a comprehensive water use
reduction programas recommended in this repgrvith a focus on engaging directly with the
¢ 2 ¢ Yiighast water users

3. Expand participation in and optimize use of the Greenscalmeth ShoreCoalition (and its
stormwater collaborative), the Parkdépsvich-Essex Rivers Pa#drship PIERivers) and the
regional Ipswich Rivdrought¢ I &1 C2 NS (G2 AyONBI asS LLAagAOKQaA
water neutral growth programandinitiatives.

4. Convene a working group and pursue funding to draft and implement a Comprehensive Water
Resources Management Plan (CWRMP) to integrate and plan for all aspects of water resources
management needs in thEown

5. Expand the Tow® Water Subcommittee to include members with water conservation, Water
Management Act permitting aridr environmental epertise.

6. | ST LI G2 NBalu2NB (KS ¢ Fusthemhy prelibus effbids texpipean® NJ o f | y
ultimately implement an alternative discharge location for fflmvn@ treated wastewater to
help replenish the Ipswich and/or Parker watersheds.

7. Help to catalyze a regional effort with other communities that depend on IpsiRiichrwater to
identify, pursue and secure alternative sources of water to supplement local supplies during
periods of water scarcitgnd reduce the impact of summer withdraigaon the environment.
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APPENDIA: SUMMARYLISTOFRECOMMENDATIONS

Land Use Recommendations

Most municipaboardsand committeesneedto become involved in water supply management
Establish a project review mechanism fiounicipal staff to communicate regularly about projects
and activities that impact water supply and land use and to work together to identify strategies
water neutral growth.

AdoptaWater Neutral Growth Bylaw that requires developments to offset their projected additi
water demand to the extent feasible. (See Apper8iiar Bylaw Model)

/| 2y RdzO0 | (GK2NRdAK [ dzZRAG 2F LLASGAOKQA thinRie3l
to achieve the benefits of Green Infrastructure amivimpactDevelopment (LID)tilizing Mass

| dzRdz0 2 Yy Q& . & fahdéthevs $APPer®i®B) ¢ 2 2 f

Reevaluate the previously created groundwater protection zoning overlay, considering change
town-wide soil conditions that influence groundwater recharge areas to the public water supply|
Enhance development prohibitions that would negatively impact groundwater quantity (and qus
Prioritize the protection of these critical areas through landjuisition and other means.

Amend the subdivision bylaw to make Open Space Development and the maximization of LID

techniques the ddacto requirement for all new subdivisions and require traditional subdivisions

Special Permit only. Regulaticits considerationshould include but not limited to the following

provisions:
I minimize installation of landscape areas requiring supplemental irrigation beyond what

rainfall provides

limit land clearing and loss of vegetated cover and preserve natural vegetation

prohibit topsoil stripping and earth removal, require a minimusiméh depth of topsoil on al

cleared areas

9 restrict topographic alterations and require that natural topograpleynbaintained to
maximum extent feasible

1 preservelrestore a site's natural hydrology using technigues such anbi@pbenspace
design

9 require the use of low wateanse/droughtresistant plants, turf, and landscaping technique
especially droughtolerant fescues

9 encourage or require the use of native, noninvasive plants, appropriate for the site/sele

for their ability to adapt to local climate

prohibit to extent feasible the installation of sod for lawm@sd

prohibit the use of underground irrigain systems with possible exceptions for agriculturg

purposeshat connect to the municipal system

Require that any project requiring a building permit thahovates over a certain threshold (e.g.
25%).expands its footprintand/or disturbs land be subject to a stormwater and land use review
incorporates LID practices to the extent feasildad upgrades water using fixtures

' YSYR (KS ¢26yQa ad2N¥egl SN oeflg (2 YI 1S
State Stormwater Standards and make it applicable to any project within the watersheds of the
C26yQa o 0SNJ adzLJLX ASax Sy adz2NE réc¢omplied ivigh &nd yh&ke,
better use of the Greenscapes Stormwater Collaborgfivieh a focus on improving existing
conditions).

Seek to minimize the impact of new connectionstoTlevriQad &S ¢l 3S aeaidsSy

by requiring that any systemxpansion be required to mitigate for its impacts and seek to reduce

1
1

1
1
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impact of the current sewer system by implementing new projects that offset this impact.

Recommendations foa Water Use MitigationProgram

Adopt a Water Use MitigatioRrogram(WUMP draft, Apendix8) in concert with the Water Use
Mitigation Bylaw(Appendix 3)Program should strive to achieve at least k@dlon offset ratio
(offset 2 galof existing use for every 1 gal. of new use proposed).

Develop and maintain grioritized list of WUMReligible projects and activities that can qualify for
WUMP funds, such that developers can offset their projected use under the water use bylaw a
that can be used to pursue grant funding to help implement water use reductiopgisoj

Helpto catalyz a discussion with local towns apdrtners on the creation of a regional WUMP

Recommendations for Water Conservati@and Use MitigationStrategies

9ELI YR (GUKS ¢26yQa SEAaGAYA 6FGSNI O2yasSNDI
water conservation standards and recommendations in the 868 Massachusetts Water
Conseration Standards.

Execute the dwnQrecently updateddrought Management Planonce approved by DEP. Updates
includeconsideration oflocalstream flow trigger(s) so that water restrictions begin sooner and
provide for more drought resiliency.

Prioritizethe reduction of the¢ 2 g YJaécounted for Water Use (UAWS)10% with alongterm
goal of achieving 6% or less. TFewnshouldpartner with the State t@wonduct anAmerican Water
Works AssociatioM-36 Audit to inform a UAW reduction plan, expand its current leak detection
program using advanced and automatedhnologiesand increase resources available to make
small leak repairs which can be delayed at the expense of larger ones. Because of the benefit
municipal system, the public leak detection program should include and prioritize service
connectiors on private property.

Implement theplan tofully utilize all watesreduction tools that the new Smart Meter systamakes
available.

Maintain theseasonal water pricing structure aimestigate othe rate structures that would
incentivize a reduction of discretionary water usehe public should be intimately engaged in any
water rate setting.

Continue to prioritize the water main replacement program to include the mains that use water
bleeders to naintain water quality. Eliminate the use of bleeders as soon as possible.

Further subsidize existing water conservation incentive programs (such as the rain barrel subs
pay for residential water audits for the tdb% of customersand offer generous rebates for fixture
upgrades that were specifically identified during the audits.

Monitor the ¢ 2 ¢ YRé&i@lential Gallons uses Per Capita Per Day (RGPCD) to ensure that it is a
declining trajectory until it reaches and sustaingel of 42 or less.

Conduct a water audit of all municipal and school buildings and outdoor use, implement meast
maximize the effiient use of water, educate municipstaff on water conservation practicesnd
prominentlyinterpret watersavingprojects and activities to the public.

38



Water Neutral Growth in the Town of Ipswich

Gonduct an individual water use profile analysis of the top 37 commercial users and develop a
customized water use reduction program for eabtake water auditsavailable to all commercial
customers, with garticular focus on the top 7 useSngage senior managemethitectly to solicit
agreements to pursue aggressive use reduction goals.

In addition to including agricultural use in the measures called for in recommendation 10 above
Townshould engagevith the State Department of Agriculture and the US Natural Resources
Conservation Service to work directly with individual businesses to recommend and fund
implementation of water conservation measures.

As soon as possiblenplement the newMassachusks Healthy Lawn, Happy Summer Toolkit
amongst altesidential customers that show significant discretionary water use accoralitig

water use profile. In additiorengage the top 5% of its residential customers individually to pursy
specific water useeduction efforts.

Offer a generous rebate program for the decommissioning of existing underground irrigation
systems.

LY ONB I a$S cap&chy totefarog @savater savings activities and regulations.

The Board of Health should adopt matingent permitting requirements on the itedlation of
private wells, ensuringdequate water conservation practicegohibit new wells in zones of

contributiontotheT2 6y Q& ¢ G SNJ adzLILX & ¢ | -bSinsEKdsdryaated byy Bne
StateWater Resources Commission.

Recommendations foNew Programs and Capacity

Form an interdisciplinary ad hoc committee to create a Water Supply Resiliency Action Plan to
implement these recommendations.

Hire part time staff persofand/or contractor)to manage a comprehensive water use reduction
program as recommended in this report.

Expand participation in/optimize use tife GreenscapeBslorth ShoreCoalition (and its stormwater
collaborative), the Parkdpswvich-Essex Rivers PartnershiiERivers)and the regional Ipswich
WAQDGSNI ¢ a] C2NOS (G2 AYyONBlFasS LL&AGAOKGad O L
initiatives.

Convene a working group and pursue funding to draft and implement a Comprehensive Water
Resources Management Plan (CWRMP) to integrate and plan for all aspects of water resource
management needs in thEown

Expand thet 2 ¢ YWatér Subcommittee to include members with water conservation, Water
Management Act permittingndenvironmental expertise.

| St LI G2 NBald2NB (KS ¢ Xuthemhy pralibus eifbids fo explorgiaBdNI 6
ultimately implementan alternative discharge location for tite2 ¢ yfe@t@d wastewater to help
replenish the Ipswich and/or Parker watersheds.

Helpto catalyze regional effort with other communities that depend on Ipswich River water to
identify, pursue and secure alternadi water sources to supplement local supplies during periods
water scarcity.
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APPENDI2: PROJECTEDLIMATEDATA FORPSWICHRVERWNATERSHED

The following graphs contain historical climate data and estimated future projections for the Ipswich
River Wagrshed at the Annual and Summer scales. These two time periods were selected to show the
projected changes in; average temperature, consecutive dry days, and average precipitation, from year
to year and from summer to summer (when the demand for watet itsgeak).

Data was downloaded fromheResilientMA Data-Grapher to create the graphs below. A general
explanation of the data is as follows:

The gray data points are observed data, and [the dark grey] line within the data points is a five
year runningmean. The climate change projections, shown in red and blue, are based on 14
climate models and two pathways of future greenhouse gas emissions; a medium and high
emissions scenario. This results in a total of 28 projections. The [red line] represehighbst
modeled result while the [blue line] represents the lowest modeled result. The light grey

boundary line between the two is the median of all the modeled resuRssilient MA, Video
Tutorial)
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Summer Average Temperature
Ipswich River Watershed
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The average temperature maximum, median and minimmodels estimate a steady increase in
temperature that will be seen at the annual and summer scales. By 2097, it is estimated that the
average annual temperature will be between 52R%nd 64.1%. The average summer temperature is
estimated to be betweei2.42°F and 86.14F by 2097.
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Annual Consecutive Dry Days
Ipswich River Watershed
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The maximum modeled projections for consecutive dry days show great variation at the annual and
summer scales, though there is an overall increasing trend at the annual level that is visible across all
models. Annual maxiom projected consecutive dry days range from 17 to 27 dry days and the summer
maximum ranges from 11 to 19 consecutive dry days over theygaBperiod. The minimum projected
annual consecutive dry days range from 10.8 to 14.2 dry days, while the medigesrfrom 14.4 to

17.7 dry days. Minimum and median projected consecutive dry days for the summer range from 6.5 to
9.4 dry days and 9.6 to 11.8 dry days respectively. Though subtle, the summer maximum and median
projections do show an increasing trend consecutive dry days, while the summer minimum shows a
downward trend.
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Precipitation (Inch)
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The three models show a projected increase in total annual precipitation. The maximum and median
models estimate that there will be an increase in total summer precipitation widartinimum model
projects a decreasing trend. While total annual precipitation is anticipated to increase, it is important to
note that winters are projected to get wetter as more precipitation will fall as rain or freezing rain due to
the increase in temgratures. It may seem contradictory to predict an increase in total precipitation

while also predicting a potential increase in consecutive dry days, this is due to an increase in heavy rain
events.
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APPENDI8: MODEIWATERJSEMITIGATIONBYLAW

[PREVIOUSLY DRAFTEDHE/IPSWICAATER DERTMEN]

PURPOSE
The purpose of thisylaw is to:

0 Protect and promote the public health, safety, and general welfare

0 Ensure that there is enough water at all times to meet the basic needs of the community,
including fighting fires

0 Establish and assist in achieving sustainability goals and objectives

0 Manage the demand for more water in The Town of Ipswich, to ensure that demand for water
does not exceed available current or future supply and demand for degsr not exceed the
sustainable yield of the source

0 Manage water / water infrastructure to be more resilient to drought

HNDINGS
The [entity adopting this bylaw] makes the following findings:

The Town of Ipswich receives water from the Ipswich Basin and the Parker Basin. In 2014, the
Massachusetts Water Management Act established the Safe Yield for the Ipswich Basin below the
existing water withdrawals, promulgating regulations requiring conation or offset in order to meet
additional demands of development. These facts have been documented in the SWMI Report
https://www.mass.gov/serviceletails/sustanable-water-managementinitiative as well as the
Kleinfelder Reportsttps://Icwd.us/otherresources/ipswichiver-basinreports/ .

Continuing to add new development under cutreonditions would increase the demand on the
water supply, thereby increasing risk to the public health, safety, and general welfare. If water use
exceeds the sustainable yield of the river basins, results will include:

0 A danger that there will not be engh water at all times to meet the basic needs of the
community, including fighting fires

Adverse impacts on the community, including current and future residents

Adverse impacts on public recreation or other social or economic impacts

Adverse impacts orhée environment, fish and wildlife

Adverse impacts on the value of the resource to the public

(ol ol el

In order to ensure the availability of water for residential, commercial, and other purposes, for
present as well as for future use in the Town of Ipswich, it is necessary that the increase in water usage in
the areas defined herein be managedhe bestextent practicable.

AUTHORITY
The [entity adopting this bylaw] adopts this bylaw under the authafifjpame of the law, citation].

REQUIREMENT AMPPLICABILITY
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An application concerning development within The Town of Ipswich that would use watehé&om

Ipswich public water supply shall not be approved if the proposed development would increase water use

on the property, unless the applicant offsets the requisite amount of water demand via one or more of
the methods in this bylaw.

Thisbylaw shall noapply

0 To applications approved prior to adoption of this bylaw

DEFINITIONS

G! t GSNY I GA GBS { 2 dzhXvater s@ufice thak ain Spilicatdadiuie & fieu of the water
from the provider at issue in this bylaw. Use of alternative sources of saply will reduce the
amount of water usage required to be offset. These sources include, but are not limited to:

0 Reused graywater
0 Captured rainwater / stormwater
2 GSNJ FNBY | LINAGIFGS ¢Sttt R2Sa y20 ljdatAFe I &

G ! WP A G lAgyiperson submitting an application.
G ! LILI A A réndiedt JOE

A building permit
Subdivision approval

Site plan approval

A conditional use permit

A change of use permit

A water hookup

Water service via annexation
A remodel approval

A certificate of occupancy

OO0OO0OO0OO0OO0OO0OO0O0

G h T Fas g The Bk af water, in identified units (e.g., gallons per year), saved via fixture
replacements and other watesaving measures that reduces the demand for water from the provider at
issue in this bylaw.

a5S oSt 2dAMy3ayidiuse, alteration of land, construction, reconstruction, structural alteration, and
any change in the use, including intensification, of any building or other structure.

GLy TN &G NYzOqirdeNdourit bf dm@ndl that éan befely and reliably handled by the
existing water and wastewater treatment, distribution, and transport system.

GbSi LYONBI asS d¢Tyie expedie8 tdthl waeY sg dRe to the proposed development
(once construction is completed and excluding terapodemands such as for landscape establishment),
minus the amount of existing water use, onsite credits (if available), and alternative sources of water

supply.

G t S N&Ahyigdividual, firm, partnership, association, corporation, company, trust, aaion, or
governmental agencynd any officer, employee, or agent of said person, and any group of said persons
& w S Y 2 A8y aklteration to an existing structure that requires a permit or other governmental
approval.
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G { dza ( | A y Ig Bhe Maximunérfoumgof water that can be withdrawn from a source during a
defined period and still provide a dependable supply and not lead to economic, social, or environmental
consequences considered to be unacceptable.

G2 SN dAhdaNieS stream, river, ke, or other natural or artificial collection of water from
which water can be lawfully withdrawn and put toward the desired purpose.

DETERMINING TKEEFSEAMOUNT (SEEWATERUSEMITIGATIONBY LAVY
PROJECTING TNETINCREASE ANNUALWATERDEMAND

Theapplicant shall provide a detailed projection of total annual water demand resulting from the

proposed development, excluding temporary demands such as for landscape establishment. This

projection must use the identified formula, calculator, or other guiga be supported by reliable

engineering data, and include complete descriptions of all proposed land uses. The Ipswich Water
S5ANBOG2NI gAff NBOGASG GKS | LILX AOFyiQa LINR2SOGA2Y |
the projectionis @ dzN> 6 S LF (GKS LLIAGAOK 2 §SNI 5ANBOG2NI FTAYF
inaccurate, or otherwise erroneous, it must deny the application and return it to the applicant with an
explanation of the denial.

The local government may maintaindanpdate a water demand projection formula for specific fixtures,
appliances, and other common watasing elements for residential or noesidential development.

To determine the net increase in annual water demand resulting from the proposed develpimaent

G20Ff LINRP2SOGSR Fyydat 6F3GSNI RSYIYR akKlftt 0SS NBRdz
demand, if any, on the water provider. The Ipswich Water Director will determine this amount based on

the average annual use in the two years of kigfhwater use in the preceding ten years, the amount of

water usage previously offset, or the flow rates and flush volumes of existing fixtures, whichever is

feasible or produces a higher result.

The total projected annual water demand of the proposed lbgvaent also shall be reduced by the
amount of water from alternative sources, if any. The applicant shall provide information on the
alternative source(s) of water supply, including the capacity or annual volume, in the application. The
Ipswich Water Diretor shall verify the average annual amount of water from alternative supplies that
the proposed development will use. If proposed amount is verified, the reduction will be made from the
projected net increase in annual water demand.

CALCULATING TREFSEAMOUNT FROM THIROJECTHRETINCREASE ANNUALWATERDEMAND

If it is determined that the proposed development likely will result in a net increase in water demand, the
applicant will present calculations of the amount of water usage that will need adfeet, which shall
be reviewed and approved by the Ipswich Water Director.

Calculations shall multiply the projected net increase in annual water demand for the proposed
development by [X percent], in light of the current and projected water supply and:

0 Allowing for a margin of safety in calculation

0 Considering the water needed for community health and safety purposes, such as firefighting
and fire hydrant testing

0 Considering system losses and maintenance uses
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0 Considering the need to protect the eaptal health of the water source

The resulting figure is the amount of water demand that must be offset ksiteféctivities using the
methods below.

IDENTIFYING TREFSERCTIVITIES

The following fixture replacements and other projects can qualifgffeet credits:

(@)

Singlefamily toilet replacements

Multifamily toilet replacements

Nonresidential toilet replacements

Singlefamily showerhead replacements

Singlefamily clothes washer replacements

Multifamily common area clothes washer replacements

Laundomat clothes washer replacements

Commercial dishwasher replacements

Prerinse spray valve replacements

Commercial food steamer installations

Cooling tower efficiency management

Irrigation system efficiency

Turf removal

Graywater system installation in nes@nstruction

Installation of rainwater or stormwater recovery systems

Leak correction

Reduced water consumption on irrigated agricultural lands

Such other offset projects as may be approved in advance by the Ipswich Water Director, upon a
documented subrttal by the applicant showing equal or superior performance and durability to
those fixture replacements and projects enumerated herein.

OCO0OO0OO0O000O0D0O0O0O0O0O0OO0O0OOo

The Ipswich Water Director shall develop and maintain a table of offset credits to be provided for each
qualifyingfixture replacement or project.

To ensure that the fixture replacements and other projects create capacity where needed to
accommodate the development, the fixture replacements and other projects must be implemented on
the property of other users of thesme at issue within the watershed. Whenever practical, fixture
replacements shall be conducted for the entirety of a structure, but partial retrofits of structures are
eligible for offset credits.

Offset credits shall not be recognized for fixture regtaents and other projects if they are:

0 Otherwise required by law
0 Not approved by the Ipswich Water Director

The applicant shall describe in the application how it will meet its offset requirement. The application
shall not be approved until the Ipswich WiaDirector determines that the applicant can meet its offset
requirement within the time allotted.

GOMPLIANCE WITH TBEFSET

VERIFICATION
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Upon completion of all fixture replacements and other projects necessary to meet the offset
requirement, the aplicant shall submit a list of the tasks completed to the Ipswich Water Director. The
Ipswich Water Director and/or Plumbing Inspector will verify that the fixture and appliance replacements
were completed. Inspections may occur before, during, and agsfixtture and appliance replacements

and implementation of other projects.

MONITORING

The [applicant/successor owners/water utility] shall monitor and record the water usage of the
development [monthly/annually for X years] after occupancy, or, in the agghased development or
multi-tenant structures, after [X percent occupancy], to demonstrate whether the water demand is what
was projected. Monitoring results shall be reported to the Ipswich Water Director.

ENFORCEMENT
Remedies for failing to comphith the requirements of thisylawinclude:

If the water usage monitoring required by the prior section of this bylaw reveals that the development
exceeded the water demand projected, the Ipswich Water Director shall notify the applicant/HOA/condo
associéion/owner. Monthly monitoring will be used to determine whether water usage by the
development has been sufficiently reduced. If, after [X months], water usage by the development is at or
below the projected amount, the applicant/HOA/condo associationvamall be so informed. If, after

X months, water usage of the development remains in excess of the projected amount, the identified
official shall notify the applicant/HOA/condo association/owner of this exceedance, recalculate the
water demand of the deelopment based on actual usage over the period of excessive use, and inform
the applicant/HOA/condo association/owner of the amount of additional water usage that will need to

be offset through ossite or offsite fixture replacements or other projectssuifficient fixture

replacements and other projects necessary to meet the offset requirement have not been completed, as
approved by the identified official, within X days after notice of the additional offset requirement, the
applicant/HOA/condo associan/owner will be subject to the enforcement measures above.

[IN-LEEUFREE WATERUSEMITIGATIONUND

The [identified official] may authorize payment to [the Ipswich Water Use Mitigation Fund] ofian in
fee equivalent to the cost of offsetting the rasjte amount of net increase in water demand. The exact
fee shall be calculated by the identified official to include the full administrative cost to accarnelish
required offsets. The fee must be paid before the application is approved.

ADMINISTRATINEEES
In addition to other fees required by law, all applications shall include a:

The amount of the fee will be set by the [identified official] and due to the [identified official]. If the
[identified official] determines that, without offsets, the preea development likely will not result in a

net increase in water demand on the system at issue, the fee shall be refunded to the applicant. If the
[identified official] determines that the proposed development likely will result in a net increase in water
demand on the system at issue, the fee shall thereafter be nonrefundable.

MODIFICATIONS

If, due to special circumstances, imposing a requirement of this bylaw would be inequitable or constitute
an undue hardship, the applicant may request that the nesgment be modified. A request for a
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modification must be submitted concurrently with the application. In the request, the applicant shall
provide the factual and legal basis for the claim, including all supporting technical documentation.

The [identified @icial or commission] shall review the request at the same time as the application and
grant, conditionally grant, or deny the request for a modification. A request for a modification will be
denied unless the [identified official or commission] findsedaon the information provided in the

request, together with such additional information as may be requested, and the water use information
for the property, all of the following:

0 Because of special circumstances, strictly applying the requirementuremgnts at issue
would be inequitable or constitute an undue hardship;

0 The modification does not constitute a grant of special privilege;

0 Authorizing the requested modification will not be of substantial detriment to adjacent
properties, will not mataally affect the ability to effectuate the purposes of this bylaw, and will
not be detrimental to the public interest;

0 The special circumstances which are the basis for the modification being sought are not
common, recurrent, or general in nature; and

0 The applicant has achieved the maximum practical reduction in water use.

The [identified official or commission] shall provide prompt written notice of the decision to the applicant
and those who have requested notice.

APPEALS
[Identified categories gfersons or entities] may appeal:

When a party disagrees with a decision made under this bylaw, completion of this administrative appeals
process is essential to that decision being final for purposes of judicial appeal.

SEVERABILITY

If any section, subséon, sentence, clause, phrase, or portion of this bylaw is for any reason held to be
invalid or unconstitutional by the decision of any court of competent jurisdiction, such decision shall not
affect the validity or constitutionality of the remaining fions herein. The entity adopting this bylaw

hereby declares that it would have passed each section, subsection, sentence, clause, phrase, or portion
of this bylaw, irrespective of the fact that any one or more sections, subsections, sentences, clauses,
phrases, or portions be declared invalid or unconstitutional.

GONSISTENCY WDRHERLAWS
This bylaw shall not affect:
BEFFECTIMBATE

This bylaw shall take effect:
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APPENDI®: POTENTIAWATERJSEMITIGATIONPROGRAMEECALCULATIONS

This appendix includes sample calculations for estimating the fee generation potential of a theoretical
Water Use Mitigation Program (WUMP) based on the last 5 years of Planning Board permitting activity

in Ipswich. Since there are a myriad of potentiawmptions and specific fees that could be chosen

based on the specific recommended WUMP, only a sample is included here for illustration purposes. The
sample does not include smaller projects not subject to Planning Board review nor projects subject to
Zoring Board of Appeals (ZBA) review which would theoretically be exempt from a WUMP.

Residential Development Projects permitted by the Planning Board 220%9 (five years)

Address Units Bdrms/unit Constructed? Hypothetical Payment
199 High 10 2 Yes $20,000
30 South Main 11 2 Yes $22,000
48 Market 8 1 Yes $8,000
5 2bd, 2
62 Central 7 3bd Yes $16,000
31bd, 1
20 Broadway 4 2bd Yes $5,000
15 Market 3 1 Yes $3,000
51-61 Market 3 2 No $6,000
178 Linebrook (Symes Phase 1) 16 3 No $48,000
$128,000
Residential Projects currently before the Planning Board
173 Linebrook (Symes Phase 2 & 3) 35 3 No $105,000
Riverbend addition 11 1 No $11,000

$244,000 TOTAL

This fee applies to residential projects of thi@emore units

Water Use Mitigation Charges

Charges shall be assessed to projects in accordance with the following fee schedule and are in addition to
connection permit fees:

Project Type Fee
Residential — 1 Bedroom $1,000/unit
Residential — 2 Bedroom $2,000/unit
Residential — 3 Bedroom $3,000/unit
Residential — 4 Bedroom $4,000/unit
Commercial $5.00/gpd!

TGallons per day volume to be defined per Title §
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Commercial Projects Permitted by the Planning Board 22089

Address

95 Turnpike

23 0Old Right Road
9 Nags Head

112 County

116 County

116 County

113 Central

49 Turnpike
Hayward Street

20 South Main
78 Turnpike
75 Turnpike
116 County
78 Turnpike
75 Turnpike
59 Turnpike

143 High

14-16 Mitchell Road

Type

Addition
New construction
Pool
New tenant old building
New construction
New tenant old building
New construction
Addition

Addition
New tenant old building
New tenant old building
New construction
New construction
New tenant old building
New construction

New construction
Addition

*calculations not completed for commercial sector

Square feet

Title V flow
Constructed? estimate*
New construction
Yes
Yes
Yes
Yes
Yes, not occupied
Yes
Yes

No
Under
construction

Yes
Yes
Yes
Yes
Yes

No
Under
construction

No
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APPENDI®: ESTIMATERMVATERAVINGSCALCULATIONS

To help the Town estimate potential watsavings and evaluate the relative cost benefit of
implementing water savings activities, order of magnitude estimates of potential water savings
were calculated. The estimates were developed based on savings realized in other communities
due to the implenentation of similar measures and informed by the professional experience of
staff at the Ipswich River Watershed Association. Relevant water conservation resources were
also consulted to inform estimates including thi&\ Water Conservation Standar@st ! Qa
Water Sense PrograntheAmerican WatekWorks Association Water Use Conservation
Handbook (Vickers 2001)The Alliance for Water Efficienag well as direct consultation with
State Water Program staff in the Executive Office of En&rgynvironmental Affairs,

Department of Conservation & Recreation, Division of Ecological Restoration and the
Department of Environmental Protection.

It is important to note that actual water savings based on implementation of any specific
measure can vgrwidely and is dependent on many factors. These factors include the existing
water conservation programs and culture in town, the degree of implementation of individual
measures, enforcement, availability of education & technical assistance program#juese

and disincentives, staffing resources, funding, amount and pattern of local development, etc.
Moreover, as a relatively progressive water conservation community, estimates informed by
the literature and results experienced in other communities neede adjusted for Ipswich
accordingly. Additionally, the realized savings will likely vary over time and space and could
diminish over time as the low hanging fruit measures are implemented and water conservation
becomes more of a cultural norm. As sutitfese estimates should not be viewed as being
predictive or having a high degree of rigor and are thus provided for illustration and planning
purposes only.

The following is a subset of the table of recommendations located in Appendix 1 where a
savingsestimate could reasonably be calculated based on implementation of that

recommendation. Unless otherwise indicated, calculations are based on average water use in
HAMT 9 HaMy SKAOK gSNB ay2N¥Iféeé &2SINBR YS(iS2NEP
other recommendations in Appendix 1 not on this list, which consist largely of planning and

LINE OSRdzNJ £ YSI adaNk5as +a ¢Sttt Fa YShEadNBa G2 LI
could technically yield additional water savings but were not amen@béstimating

guantitatively. As such, these estimates could be considered conservative. Potential water

savings fall into two categories: preventative (P) based on reducing projected future new

demand and actual (A) which are based on reducing exitiagTise calculations for each

measure were done in consideration of the interdependence of some of the measures to avoid
double counting. Water savings estimates are provided in millions of gallons per year (MGY)

and it should be noted that many of thesetiesates are seasonally influenced and as such need

to be considered when relating to projections and relative impact of each measure.
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Land Use Recommendations

P/A

Range
(MGY)

Ipswich
Estimate

Adopt a Water Neutral Growth Bylaw that requires

developments to offset their projected additional water
demand to the extent feasible. (See Appendix 3 for Byl
Model). See noté

NA

0.786

Require that any project requiring a building permit that
renovates over a certain threshold (e.g. 25%), expands
footprint, and/or disturbs land be subject to a stormwatg
and land use review and incorporates LID practices to t
extent feasibleand ugrades water using fixtureB.

1.330

Recommendations for a Water Use
Mitigation Program

Adopt a Water Use Mitigation Program (WUMP dratft,
Appendix 8) in concert with the Water Use Mitigation
Bylaw (Appendix 3). Program should strive to achieve g
least a 2:1gallon offset ratio (offset 2 gal. of existing use
for every 1 gal. of new use propas).C

NA

NA

Recommendations for Water Conservation
and Use Mitigation Strategies

OELI YR (GKS ¢26yQa SEAAGAY
so that it effectively implements all relevant water
conservation standards and recommendations in the ne
2018 Massachustt Water Conservation Standard.

A&P

NA

NA

t NA2NAGAT S GKS NBRAzOGAZ2Y
Water Use (UAW) to 10%, with a letegm goal of

achieving 6% or less. The Town should conduct @6 M
Audit to inform a UAW reduction plan, expand its currer
leak detection program using advanced andomated
technologies, and increase resources available to make
small leak repairs which can be delayed at the expense
larger ones. Because of the benefit to the municipal
system, the public leak detection program should inclug
and prioritize serviceonnections on private propertf

14.21-37.61

26.25

Implement the plan to fully utilize all wateeduction
tools that the new Smart Meter system makes available

A&P

3.37¢4.18

3.375

Maintain the seasonal water pricing structure and expa
it to the commercial sector. Adopt a hardship provision
that would exempt entities that can demonstrate that
water use is an essential component of their business ¢
that complying with the rates wadd pose an economic
burden.G

.339-.957

0.648

Investigate an increasing block rate price structure with
sufficient number of blocks to incentivize the reduction

discretionary water use. Engage the public in any watef

0.866¢ 2.599

1.300
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rate setting. H

P/A

Range
(MGY)

I[pswich
Estimate

Continue to prioritize the water main replacement
program to include the mains that use water bleeders tg
maintain water quality. Eliminate the use of bleeders as
soon as possiblé.

A

NA

2.102

Further subsidize existing water conservation incentive
programs (such as the rain barrel subsidy), pay for
residential water audits for the top 25% of customers, a
offer generous rebates for fixture upgrades that were
specifically identified during theudits.J

A

1.76¢5.16

1.76

Conduct a water audit of all municipal and school buildi
and outdoor use, implement measures to maximize the
efficient use of water, educate municipal staff on water
conservation practices, and prominently interpret water
saving projects and activitie¢s the public.K

0.208¢ 1.043

0.417

Conduct an individual water use profile analysis of the {
37 commercial users and develop a customized water |
reduction program for each. Make water audits availabl
to all commercial customers, with a particular focus on
top 7 users. Engage senimanagement directly to solicit
agreements to pursue aggressive use reduction gabals.

2.4109.639

7.210

In addition to including agricultural use in the measures
called for in recommendation 10 above, the Town shou
engage with the State Department of Agriculture and th
US Natural Resources Conservation Service to work
directly with individual businesses tecommend and
fund implementation of water conservation measured.

0.3083.076

1.538

As soon as possible, implement the nklassachusetts
Healthy Lawn, Happy Summer Tootkitongst all
residential customers that show significant discretionary
water use according to the water use profile. In addition
engage the top 5% of its residential customers individug
to pursue specific water use reduction efforié.

A

3.4345.283

4.358

Offer a generous rebate program for the decommission
of existing underground irrigation systent3.

A

N/A

0.527

LYONBlIaS GKS Ol LI ¢

activities and regulation®

¢t20y Qa

A

N/A

N/A

Recommendations for Newrograms and
Capacity
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P/A | Range Estimate
(MGY)

Hire part time staff person (and/or contractor) to manag
a comprehensive water use reduction program as
recommended in this reporQ

A N/A N/A

Total: 31.123¢74.292 | 51.601

Calculation Notes:

A.

Calculation based on assumption that new water use bylaw achieves net zero water growth as
required in the bylaw and is derived from the average annual residential and commercial growth
subject to planning board review during theyBar period as shown ippendix 4 between
20152019. Residential = 544,872 + commercial = 240,900 total 785,772 gallons per year.
Calculations represent normal level of construction activity in a given year and does not include
large onetime new commercial water users which acdnfrequently such as the Y water park

or true North Ale which occurred during theygar period used in these calculations.

. Based on average singfi@mily home/condo development per year not subject to Planning

Board review. 33 units x 2.3 peopld& gpcd = 1,329,768 gallons.

Water savings achieved by the WUMP are located adjacent to the specific activity that would be
paid for by the program (e.g. fixing leaks, offering rebates, funding a water conservation
coordinator, etc.).

Although thismeasure will produce quantifiable water savings, savings achieved by a
comprehensive water conservation program are located elsewhere in the table associated with
the specific activity.

Calculated by subtracting the towns reported unaccounted water loss over each of the 5 years
between 20142018 from the recommended goal of 6%. Based on assumption that the reported
rate of unaccounted water in Ipswich are real losses which Town statbieds mostly the

case. Range is the low of 14.21 MGY in 2014 vs. the high of 37.61 MGY in 2018 and estimate is
the 5year average.

Estimate based on Smart meter tools implementation estimates in literature. Two estimates
calculated: preventative by cetting leaks sooner and actual to allow customers to identify
inefficient water use. Assumes meter has relatively high sensitivity and includes outdoor leaks.
Calculations net of leaks that would have been caught without smart meter. Leaks: 1% of
customersdetect leaks annually X 0.25 GPM avg. leak X 7 days = 2,835,000 GPY. Inefficient
water use reductions: 7.5% of water users amenable to smart meter feedbaRo¢@nge of
water savings: 27 MGY x 0.02 = 0.54 MQ@Y x 0.05 = 1.35 MGY. 2% assumed for ilgsw
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. Assumes 75% of commercial water customers convert to seasonal rate structure-AB&62

the savings previously experienced with the residential sector occurs in the commercial sector.
Based on 2017 & 2018 commercial use data. 12,759,888 M6 X 10% water savings =
318,997 or 12,759,888 MGY X .75 X 10% = 956,992

. Assumes addition of increasing blocks covering top 25% of residential water users and that
would reduce water use by those customers betwee3fd. Based on 2017 & 2018 data.
86,623,013MGY X 0.01 = 866,230 or 86,623,013 X 0.03 = 2,598,690. Estimate for Ipswich is
based on 1.5% since price elasticity is estimated to be less in Ipswich than the literature due to
the seasonal rate structure already in place and the assumption tleatiotlyn will implement

other measures recommended here.

Assumes 2 bleeders used at 2 GPM bled continually = 2,102,400 GPY

Based on savings realized through residential audit and rebate program3%f 172 MGY X
0.01=1.72MGY¥ 172MGY X 0.03 = 5.16M@¥% chosen for Ipswich.

. Based on savings range 625%. Calculation: 4.171MGY X 0.05 = 00871MGY X 0.25 =
1.043. 10% used for Ipswich.

Based on savings range 626%. Calculation: 48.195MGY X 0.05 = 2c48195MGY X 0.20 =
9.639. 15% usedf Ipswich.

. Basedonsavingsratesofi2e’> @ | 44dzySa wHn 2F LLIAGAOKQa O2YYSN
as follows: 1 of top 1%, 10 in top 10% and 5 in top 25% and 4 in top 50%. Median use for each

sector used in calculations. Calculations: 15.38 M@Y= 0.30& 15.38 MGY X 0.2 = 3.076.

Assumed 10% for Ipswich.

. Based on range of savings in comparable towns in Massachusetts when tool kit was
implemented of 39128 GPD. Assumes range of&ZDGPD per lawn water user could be saved

in Ipswich, that levn watering uses 25% of residential water and that 15% of residential
customers water their lawns = 587 waterers. Assumes 172.030 MGY X 0.25 = 43.007 MGY used
for lawns at 150 watering days = 0.287 MGD used in Ipswich for lawn watering. 39 GPD X 587
lawnwaterer X 150 days = 3.434 MGB0 GPD X 587 X 150 = 5.283 MGY.

. Assumes 20% of lawn waterers have irrigation systems (117 systems), that the average system
uses 2250 gallons per week and that 10% of systems would-berdmissioned. Calculations:
2250 X20 weeks X 117 X 0.1 = 526,500.

. Enforcement will lead to water savings, but the amount cannot easily be quantified. Assumes
increased enforcement will help to realize and sustain relevant estimates calculated for other
measures.

. Having a dedicated pewa or contractor will lead to water savings but the amount cannot easily
be quantified. Assumes dedicated capacity will help to realize and sustain relevant estimates
calculated for other measures.
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APPENDI%: COMPILATION OEIDBYLAWREVIEWTOOLSANDOTHERRESOURCES

o al aa ! dzRdzo2y Qa . & fdndClimae&hiarg BatuteRaget! Sofusonsl [ L 5
www.massaudubon.org/content/download/19238/272601/file/L-fRct-sheet4-lid-in-
requlations revised.pdf

0 The Metropolitan Area Planning Commission also has resources available to assist in bylaw
review, includingvww.mapc.org/resourcdibrary/do-your-locatcodesallow-lid/ and
www.mapc.org/resourcdibrary/introduction-to-localstormwaterbylawsand-low-impact

development/

0 Model bylaws for Lowmpact Development and Open Space Design/Natural Resource
Protection Zoningvww.mass.gov/envismart_growth _toolkit/index.html

o Smart Growth Toolkit, LID for Developarsl Planning Boardkttps://www.mass.gov/smar
growth-smartenergytoolkit-module-slideshows

Assistance for completing these extensive bylaw reviews can be found in funding opportunities such as
GKS {dF3SQa a+t ! OGA2Yy DNIyda 2NJ 99! LXIyyAy3d 3INI

0 www.mass.gov/serviceetails/ensuringsuccessvebinarsmunicipatvulnerability
preparednessnvp-programstool See Webinar 5

It is important to notethat LIDrelated requirements can be anywhere in your town, including
subdivision, land disturbance, zoning, stormwater, wetlands, health, planning bylaws. Good examples of
communities that have completed bylaw evaluations include the following:

0 Analysiof entire local code environment (Grafton)
https://www.grafton-ma.gov/planninedepartment/pages/lowimpactdevelopmentstudy

0 Targeted analysis of specificdmcitations (Southborough)
www.southboroughtown.com/sites/southboroughma/files/uploads/lid_bylaw2015.pdf

A study was completed to evaluate the feasibility and opportunity to use green infrastructure to
improve drought resilience, as done by tHersley Witten Group for the Environmental Protection
Agency in 2017:

o0 https://www.epa.gov/sites/production/files/201904/documents/epa qi for drought resilience
report 6:30-17 final - 508.pdf
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APPENDIX: SELECTERESULTS ONWATERJSEMITIGATIONPROGRAMEXAMPLES
LOCALLANDNATIONALLY

LocAWUMPEXAMPLES

The Town of Danvers Water Bank

The Town of Danvers is required by their Massachusetts Water Management Act permit to institute and
manage a Water Use Mitigation Program (WUMPjs program requires the establishment and

collection of a fee from any new development, commensurate with the calculated cost to remove two

gallons of water use in the Danvers System for each gallon of additional water demand the project adds
tothesystend ¢KS ¢26yQa 21 GSNI2AGKRNI gt t SNY¥AG NBI dzA NE
reduce water system demand and to document these reductions to State officials.

1. When and why did the program start?

5Fy@SNEQ 2! at aidl NI SR A yssachuseits Watar MhidadpmshtMBL.R  dzy R S
The program applies to:
a. projects that require a building permit;

b. projects that represent a new or increased water demand;
c. residential projects of 3 or more dwelling units;
d. all commercial projects.

2. What are the basic components and operation?

New developments are required to pay a WUMP Impact Fee. The fee is based on the calculated

cost of removing two gallons of water from thewrQa ¢+ GSNJ a@aiSyYy dzasS Ay G}
for each gallon of wateadded to the water system by the new development. Thus, the

LINEINF YQa 2FFaSG NIGAZ2Z Ad HYMO

Residential buildings projects incur fees based on the number of bedrooms in a dwelling unit
($1,980 per bedroom) while commercial and industrial projects incurdé&8.00/gpd and
demands are based dviassachusetts Title 5, 314 CMR 7.15: Calculation of Fldwesfee
schedule is as follows:

Residential 1 Bedroom $1,980/unit
Residentiat 2 Bedroom $3,960/unit
Residentiat 3 Bedroom $5,940/unit
Residential 4 Balroom $7,920/unit
Commercial and Industrial $9.00/gpd

For the new development to be connected to the public water supply system, it must meet
three requirements:

a. Must meet all applicable provisions of the state plumbing code;

b. Faucets, shower heads, washim@chines, dishwashers, and toilets must be energy
STTAOASYUZ ¢F SN al@gAay3a yR YSSG GKS 9t! Qa 2z
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c. In-ground irrigations systems must be equipped with a rain and moisture sensing device.

3. What departments have a role in the program@eb the Planning Department? Does the Zoning
Board? If yes, in what ways do they participate?

The Department of Public Works administers the program, executes the water use mitigation
projects under the direction of the Public Works Director, and is imgehaf estimated water
savings from the program. Reports on the water savings are provided to Massachusetts
Department of Environmental Protection in the form of an annual statistical report. Other
Boards do not seem to have a specific role other than aibaiion as needed.

4. What water savings do they see?

The Massachusetts Water Conservation Standards (July R®88)J2 NIl & G KF G aAy O0S (K
inception, Danvers has collected impact fees totaling nearly $1million dollars, has processed
approximately 2,000 rebates, and has estimated annual water savings ranging from 946,000

gallons (in 2018) to 2.5 million gal®(in 2010). See below for more detail.

Water Savings Calculations - Town of Danvers | Department of Public Works

Table 3: Rebate Breakdown By Product Type
oilets Toilets (1.6|Clothes

Fiscal Year (1.28 gpf) |gpf) Washer Shower Faucet Rain Sensor
2009 46 171 4 10 0
2010 29 31 261 13 35 4
2011 51 19 183 4 15 5
2012 65 22 178 7 20 1
2013 58 12 156 8 32 0
2014 51 7 158 9 19 0
2015 39 6 103 7 $17 0
2016 37 1 59 11 29 1
2017 35 2 49 10 26 2
2018 27 7 41 13 35 0
Table 4a: Water Savings By Product by Year
Toilets Toilets (1.6|Clothes
(1.28 gpf) |gpf) Washer Shower |Faucet Rain Sensor
Savings (GPD) 37 33 154 18.8 139 23.5 Annual Total
Rebate $200 $150 $200 $50 $50 $100
Cost/Gallon Saved $5.41 $4.55 $12.99 $2.66 $3.60 $4.26
Fiscal Year
2009 1,702 2,633 75 139 - 1,660,604
2010 1,073 1,023 4,019 244 487 94 2,533,210
2011 1,887 627 2,818 75 209 118 2,092,691
2012 2,405 726 2,741 132 278 24 2,301,435
2013 2,146 396 2,402 150 445 - 2,021,954
2014 1,887 231 2,433 169 264 - 1,819,343
2015 1,443 198 1,586 132 236 - 1,312,212
2016 1,369 33 909 207 403 37 1,079,488
2017 1,295 66 755 188 361 74 999,735
2018 999 231 631 244 487 - 946,190
Program Total = 16,766,859

Source: Town of Danvers Water Rebate Tracking sheet by fiscal year
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5. Are there specific criteria for how the money can be spent? Who oversees/audits that and how
are the savings quantified? (Per project)?

The Fee Utilization Guidelines (effective November 1, 2007) specify howllbeted fees are

to be expended in accordance with the Massachusetts Law on Revolving Funds (M.G.L. Chapter
44, Section 53E1/2). Link to the guidelineps://www.danversma.gov/documents/wmp-

policy/

The fees are to be used for conserving water resources and reducing demand on the public
water supply. These reductions are documented and reported to the State. Payments are made
to the Department of Public Works prior to the issuance of &ng permit. Where it is not

LI} AR LINAR2NJ G2 GKAazx AL gAtft 0SS FRRSR (2 GKS
forwarded to the Town Treasurer who deposits it into a designated Water Usage Mitigation
CdzyR® Ly C, Qmc (i KS 5 Itof ahdiednal dudlitafithe PragyaR.S R (G K S

The DPW can withdraw and expend the WUMP Impact funds up to an annual expenditure limit
of $200,000 in accordance with the approved uses. In recent years, the Danvers WUMP has
funded:residential and commercial wateebates (ortoilets, washing machines, faucets,

shower heads, and wireless rain sensplesak detection programs; irrigation systems, including

a large cistern irrigation system at the high school; water bubblers; rain barrels and compost
bins; advertisig and outreach materials; an internal audit expense, and meoe both

residential and commercial water rebates, water rebate dollar amounts range from $25 to $200
depending on the water conservation achieved.

6. How is the program working now? Has it beeorendifficult to find water savings as time has
gone on? Might this become a problem in the future?

As shown on the table above, the most rebates were distributed in 2010, 2011, and 2012

few years into the start of the program. Since then, the number of rebates has been declining,
which suggests that it may become more difficult to find water sawirgythe rebate program

Fa GAYS 32S8Sa 2ys G tSFHadg Ay GGSNya 2% oKI
upgrades and efficienciethe Massachusetts Water Conservation Standards (July 22183

that Danvers intends to begin a prografiering wateruse audits to large water users in the
commercial sector which could be a source of additional new water savings.

.Danvers was asked by the Department of Environmental Protection to provide an estimate of
withdrawals from the new developnmés in 2016 and 2017, as well as an estimate of the volume
conserved or returned to the aquifer in those two years, and submitted the following
information to the State:

...Please provide an estimate of withdrawals from the new developments in 2016 and 2017 as well as
an estimate of the volume conserved or returned to the aquifer in those two years.

The estimated withdrawals in million gallons per year (MGY ) from new developments in the
2016 and 2017 calendar year were 1.08 MGY and 2.5MGY respectively. The new daily demand on the
system was 0.003MGD in 2016 and 0.007 MGD in 2017. The location of the new developments or
redevelopments that began withdrawing water were all outside the Ipswich River Basin watershed and did
not conserve or refurn water to that aquifer.
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NATIONAWUMPEXAMPLES

Thorough research was conducted to ascertain whether thebatteis of water use mitigation programs
across the country could be a model for Ipswich. Otletgvant exampleommunity models are
summarized below.

Kern Water Bank Authority (KWBARkersfield, CA

History:The Kern Water Bank (KWB) sits on approximately 20,000 acres in Kern County managed by the
KWBA for the benefit of its members and their constituents, which include more than 400 farmers and
tens of thousands of residents in the City of Bakersfield ardXbunty of Kern. Prior to this, most of the
20,000 acres was used for farming. In 1988, the property was acquired by the California Department of
Water Resources (DWR) for developing a groundwater storage facility called the Kern Water Bank.

o Public agencgperating under a joirpowers authority

0 Mission is to recharge, to store water surplus in wet years, and to recover water and use in dry
years

o Large infrastructure/capital costs ($50mjunded by member assessments (water districts,
etc.), bonds and la#s, commercial financing

0 Operating costg paid for by water banking revenue generated by charging the participants a
cost per acrdoot of water recharged or recovered

o Currently, the Kern Water Bank project serves two primary purposes:

1 Water Banking (meang water storage): The water banking operations include both
recharge of underground aquifers for water storage in wet years and recovery of stored
water in dry years. KWB uses recharge ponds where water infiltrates into the underground
aquifer.

1 Wildlife preservation: KWB also operates a nationally recognized native plant and wildlife
habitat conservation program that is restoring critical intermittent wetland and upland
habitat to their natural state and protecting endangered species.

Scott River Water Tst, QA

History: The first active, public, water trust in California, obtaining its first water leases in 2007.

o ltis alocal, nonprofit, taxrexempt trust that compensates water users for providing water in
reaches and at times of the year when instreaow are most needed by the fishery.

o alaairzy A& (2 AGAYLNRGS &adGNBFY Ff2¢ Ay LINR2NARGeE
tributaries through the development of voluntary lotgrm and permanent water dedications
gAGK | 3NK Odz G defdded with NBeRHZOS NE E O A S @

0 ¢KdzA FTFNE GKS ¢NMzadQa | Ol A @A and\Bildlifecouditior) SSy T dzy
PacifiCorp, The Nature Conservancy, N®&&hAeries, Bella Vista Foundation, and Dean Witter
Foundation and a $30,000.00 grant from UiShand Wildlife Service. The eventual goal is to
generate sufficient capital to develop a seifstaining endowment fund (with expenditures
deriving from the interest accrued on the principal).

0 Note: a forbearance arrangement provides no assurances hteawviater will not be lawfully
RADGSNISR o6& |y2GKSNJ 61 G§SNJ dzaSNJ R2gyaidNBSFY 62NJ
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diversion. Forbearance arrangements only make sersravit is certain that the water will
remain instream in the intended reach and this can limit the number of tributaries or stream
reaches that are suitable for forbearance arrangements.
0 The Trust had initially considered commencing the program wittpthrehase of water rights
and land fallowing as opposed to water leasing. However, it was of the view that such an option
will permanently remove water which hitherto, was available to the local agricultural producers.
This will not only harm the local aguitural economy but also this will reduce any chances of
getting the cooperation of the local agricultural producers. The purchase of water rights is an
option that is still in consideration by the Trust.

San Buenaventura AC

History:Planning began in@.3. The limited water resources available for new development

SEII OSNDPI GSR o6& | LISNA2R 2F LINRf2y3ISR RNRdIdzAKG f SR
enable the city to increase water production to serve and offset the demand of nevtensified

development. Bank started in 2016.

0 The water resource net zero féeto be used to provide funds for projects to develop or acquire
additional water rights or water resources to mitigate the added water demand caused by the
new or intensified land development.

0 The Demand Offset allowance of 2:1 is used fositéf extiaordinary conservation measures
while a 1:1 offset allowance is used for-site extraordinary conservation measures.

o OrdinanceNo.208 nnY ! YSYRSR 5A@GAaA2Y HH WtdzofAO ! GAf ]
adzy AOALI £ [/ 2RS o6& (KS WaRrRiglitsADRdicatianF Wadet Resouie S NJ H H @
bSi %SNRB CSS FyR 2F0SNI wSa2dz2NOS bSi %SNRB wSldzi

0 https://ca-ventura.civicplus.com/DocumentCenter/View/6QT8dinanceNo-2016004?bidlc

Cambria Community Services District (CCSD), C

History:The CCSD Water Fixture Retrofit Programs are part of the Water Use Efficiency Plan adopted
February 28, 2013.

0 Mission: The program was started to conserve existing wassurces, supplement and protect
existing water supply, and increase water availability by regulating the water demands of new
users.

0 The Program aims to offset the expected number of Equivalent Dwelling Units (EDU's) of water
to be used by each new stiture. The idieu fee provisions established by the program allows
for the collection of funds to accomplish the water savings through direct water conservation
activities.

0 Under this program, the District requires applicants for new construction projeciffset
projected water use via plumbing retrofits in order to obtain water service (commercial or
residential) and sewer connections. Applicants have the option to opt out of the plumbing
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retrofit process, by paying fees to earn retrofit points frone t8CSD points. Points represent
water units (i.e. 1 point = .72 annual water unit or 1.47 gallons per day).

o0 Note that the county in which Cambria Community is located (San Louis Obispo County) has a
County Growth Management Ordinance by which it places lim G A2y a 2y GKS 02 dzy/
and issuance of new construction. Due to concerns about Cambria's water availability, the
County reduced Cambria's growth limit to 1% in 2000.

0 The current growth rate set by the County for Cambria is 0%.

Water Conservatiorogram Santa Fe, NM

GComprehensive water neutral prograestablishedn 2009 Rejuires that the impact of proposed new
development be offset either through conservation in existing development or transfer of water rights
to the city.

Water Demand OffsgffWDQO) Program in Soquel Creek Water District, Santa Cruz
County, @

History:Soquel Creek Water District receives 100% of its water from groundwater. The groundwater
basin is currently in a state of overdraft leading to seawater intrusion. The Distsididean seeking a
supplemental supply to address this problem and the Water Demand Offset (WDO) Program is a vital
part of the District's conservation effort in the interim which ensures that the problem of seawater
intrusion is not worsened by continued endraft. Program was implemented in 2003.

0 The WDO Policy (Resolution No-24j) requires the following development projects to offset
approximately two times the amount of water they are projected to use so that there is a "net
positive impact" on the Digtct's water supply. Project applicants meet their WDO requirement
by paying fees which are used by the District to fund conservation projects that reduce water
use elsewhere in the District. The offset applies to:

1 Development projects requiring a nemater service;

1 All new Accessory Dwelling Units, including those that are entirely contained within the
existing square footage of an existing sinfgmily home or accessory structure;

91 Development projects with an existing water service that are undeggainhange in use
that is expected to increase water demand, as determined using District established water
use factors; and

1 Existing commercial customers that are adding new square footage.
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APPENDIS: IPSWICWATERJSEMITIGATIONPROGRAM DRAFT
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