Cisterns are stormwater facilitieshat temporarily store
stormwater runoff from rooftopswhich is subsequently reused
for non-potable uses, such as toilet flushirend vehicle
washing Cisterns camither be indoors or outdoors and above,
at, or below grade.Thereuseof the stormwaterreduces the
volume of stormwater runoff that makes it to downstream
facilities. Takenote that cisterns are not a viable stormwater
management choice for sites with little or no demand for reuse.

N.J.A.C. 7:8 Stormwater Management Ruld3esign and Performance Standards

NonstructuralStrategy Assist with Strateg¥2; See Paga
O | Water Quantity Yes
@ Groundwater Recharge Not Allowed

Water Quality Not Allowed

Stormwater Quantity ControlMechanisms and Corresponding Criteria

Volume Reduction

Minimum cistern storage volume Water Quality DesignSorm Volume

Reduced Curvlumber . FaSR 2y GKS &aid2N)}3S @2

Peak Flow Attenuation

Requires extended detention SeePage 8 through 10and Chapter9.4: Extended
component Detention Basins
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Cisterns are stormwater management practices useddapture, collect and reuse roof runoff. Cisterns
are ideal for harvesting rainwater for negotable uses, vehicle washing or toilet flushing. Cisterns are
extremely versatileand may be used on a variety of sites ranging from sgtalle residential siteto large
scale industrial or commercial sites; they mayplscedeither indoors or outdoors and above, at, or below
grade. They can also be used in various shapes and sizisterns must be designdrhsed upon orsite
water needs; an undesized cistrn may not store sufficient water for site demands, and an sieed
cistern may remain full or nedull most of the time and thus be unable to provide storage during rain
events

A cistern used to meet any State requirement must have a maintenaaceamd must be protected by
easement, deed restriction, ordinance another legal measurghat prevents its neglect, adverse
alteration or removal.

The following images show variety ofcistern installatios. The first image depista circular tank;
however, as seeim the second image and dhe following page, cisterns can be almost any shape.
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The nonstructural stormwater management strategies design standard in the Stormwater
Management rules must be addressed for all major developments, pursuant to N.J.A.C.
7:8¢ 5.3(a). The design of a cistegan assist in maximizing the following strategy:

A Strategy #2:Minimize impervious surfaces and break up or disconnect the flow
of runoff over impervious surfaces;

facilities and/or toreduce peak runoff rates whedesigned as an oline system in
combination with an extended detention basin; however, regardless of the design storm
chosen, all discharges mus# designed for stability and in accordance with $tandards

for Soil Erosionral Sediment Control in Nelersg.

‘ Cisterngnay be designed treduce the volume of stormwater discharged to downstream

Basic Requirements

A cistern may be designed am above, below, or at gradsystem.A cistern must be designed and
manufactured to remain water tight anchust be constructed aimpermeable materials.The following
criteria apply to both configurationswith or without an extended detention componenbesign criteria
specific to subsurface cisterns may be found beginningpage 7. Additional requirements for the
extended detention option may be found beginning mages.

Inflow

A The use of a cistern is limited to the collection of clean, roof runoff and is prohibited in areas
where high pollutant or sediment loading is anticipated.
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A The intended use ofind the demand fothe captured stormwatemust be considered when
choosing a drainage are&tormwater collected fromertain types of rooftopssuch as painted
roofs, galvanized metal roofs, tar and gravel, sheet metal, asphatteastd roofs or from roof
areas that contain mechanical or elecaiequipment may be contaminated withtrace metals
or other toxic compoundstherefore, considerationmust be given to restricting thisype of
harvested rainwater taises where the potential for human contact is not an issue

A The maximum inflowdrainag“e areas based uporthe demand for water reuse at the siteSee
pagel0F2NJ 'y SEFYLXS olFaSR 2y g+ GSN) NBSdzaS FyR
wSdza Soé

Storage Volume

A The cistern must have sufficient storage volume to contain the Weteality Design Storm
0 & 2 v Sunaff olume without overflow.

A No standing water may remain in the cistern 72 hours after a rain event in order to allow for
sufficient storage for the next rain event. Additionally, storage in excess of 72 hours may result
in anaerobic conditions, odor and both water quality and mosquito breeding issues.

A Cisterns may be constructed as either-lifie or online systems. In offine systems, most, or all,
of the runoff from storms larger than the Water Quality Design Stoypass the cistern through
'y dzLJANY RASY (G RAGSNEHA 2 Y Termip&llistant I048Bng ard &ssocidtdd S & & &
maintenance.OnHine systems receive runoff from all storm events; they provide storage for the
WQDSo be reused or pumped into andalitional gorage tank within 72 hours, and they convey
the runoff from larger storms through an overfloWhese online systentanattenuate the larger
storm events and providetormwater runoff quantity controlif the outlet is set at the water
surfaceelevation of theWQDS

A Any overflow of clean roof runoff that mixes with runoff that is subjedti® stormwater quality
standards pursuant to N.J.A.C.-B& must be treated in a downstream facility

Cistern WaterReuse

A Thedemand forcisternwater reuse on site must be sufficient to empty the cistern witii2 hours
after a rain event.

A In many situations, the demand for water reuse will vary depending on the day or time of year.
In order to ensure that the cistern volume will be available farmst events, the cistern water
reuse must be calculated based upon the lowedy demandhat would occur during the year.

A If the lowest3-daydemand is insufficient to empty a cistern sized for W&DS but demand is
greater on other days, a secondastorage tankmust be used. Immediately following a rain
event, he cistern water would b&ransferredinto the secondary storage tank for later reuséhe
secondary storage tank must be sized sufficiently to hold water from each rain event until it is
reused. Refer toexample?2 beginning on pagd?2 for more information on the use of the
secondary storage tank.

A Cisterns thatequire the insallation of one or more pumps, valves or otl@mtrols to automate
or regulate flowmust include alarms or othemeasures todetect flows as well asfailure
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conditions an emergency shutoff and backup power where requiredmp systems and alarms
must be maintained regularly to ensure leteym operation

A The Department has prepared a spreadshfeethe calculatiorof the cistern water reuse, which

is available here http://www.nj.gov/dep/stormwater/bmp_manual/cistern_spreadsheet.xlsx
The spreadsheet uses the NRCS method to estintihhe volume of runoff from the roof area and
relies on user inputted data to determine if the project site has sufficient demand to reuse the
The reuse is based upon the lowestag demand and the spreadsheet
conservatively assumes thatrain event occurs every 3 days.

cistern water.

Pretreatment

Pretreatment igequiredfor all cisterngo extend the functional life of a cistern by capturing coarser
material. Pretreatment options for cisterns may include:

A Leaf Screenare mesh screens thaeparate leaves and other debris from the stormwater runoff
one type of which ishownbelow, on the left Leaf screensnust be maintained regularly to
prevent clogging, which could prevent flow into the cisteAdditionally, poorly maintained leaf
screens may lead to the growth of harmful bacteria.
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A First FlusiDivertersare devices that directtormwater generated at the start of a precipitation
eventaway fromacistern Thisfirst flushof runoff tends towashsmaller contaminants that have
built up on the rooftop surface into the cistern; these contaminants may include dust, pollen,
other airborne pollutantsand animal feces First flush diverteramay be simple, manualy
operateddevices or more complicated automatic systen@ne of the maw types offirst flush
divertersis shownabovein the illustration on the right A cistern that drains dargeroof may
require the use of a tank to capture tleatire first flush volumeas showron the following page
Regardless of the type selected|, first flush divertersnustbe emptied between storm events to
ensure sufficient storage is available for the next storm event.
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A Roof Washersire devices placed just before tiheflow into the cistern Roof washersonsist of
a storage device that allows for some settling well as fine screens over the outligtese devices
are intended to treat the fine particulates in runoffRoof washersnust be maintained on a
regular basis to prevent clogginé\n illustration ofone type ofroof washer ishownbelow.

Roof Washer
Inflow
e Energy
< TN T Dissipating
\\*\ %/ g \\Bafﬂe
> N\’

Removable

,,“ Filter or
V Screen
Outflow to
Cistern
NOTE:
= Direction of Runoff Not to Scale
New Jersey Stormwater Best Management Practices Manual November 2018

Chapter 9.1%Cisterns Page6



Cistern Location and Placement

A The hydraulic head required to distribute the water to the receiving aneatbe calculated so
that the minimum required elevation of the cistern candetermined. 1it is infeasiblgo place
a cistern at the required elevatiopa pumpwill be necessary

A Subsurfaceisternsshouldbe placed above the seasorfdghwater table. If this is not feasibje
proper buoyancy calculationghe installation ofhold-down fastenersor other methods to
counter uplift must be included in the system desigrRefer to theadditional requirements
regarding the seasonal high water table for cisterns designedthtbxtended detentioroption
which beginsn page 8.

Subsurfacecisterrs must not be located under highvehicleloading areas or areas with high
volumes of vehiculatraffic, whichmay cause structural damage to the cisterf.this is not
feasible the systemmustbe designedo withstand allanticipatedtraffic and other desigroads
Theillustration belowshows ongpossible configuratio and flow path of @aubsurfacesisternand
isnot intended to limit the design.
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Low Flow Dewatering not shown on First Flush Diverter

= Direction of Runoff Not to Scale

Safety

A Cisternsmust be designed to safely convey overflows to downstream drainage systems. The
design of the overflow structummustbe sufficient to provide safe, stable discharge of stormwater
in the event of an overflow.Safe and stable discharge minimizes the possibditadverse
impacts, includingerosion and floodindgeven in areas outside of the flood hazard greach as
nuisance floodingn downgradient areas.Therefore, discharge in the event of an overflowst
be consistent with theStandards for OfEite Sability found in theStandards for Soil Erosion and
Sediment Control in New Jersey
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A Blind connections to downstream facilities apeohibited. Any connection to downstream
stormwater management facilitiemust include access points such as inspectiartg and
manholes, for visual inspection and maintenance, as appropriate, to prevent blockage of flow and
ensure operation as intended. All entrance points must adhere téealera) State, County and
municipal safety standards such as thoseloth workingin and entering confined spaces.

Structural Considerations

A The combined weight of the cistern and the collected rainwater could be signifiteamgfore,
when placing a cistern on a rooftop, the structural integrity of the rooftop mustdresiclered.

A When cisternsare placedat or below grade the weight bearing capacity of the sailust be
consideredwith the weight ofthe cisternat full capacity

A In someinstances,a base or foundation may beecessary A cistern base may consist of
aggregate, concrete or bloa@nd must be designed to support the weight of the cistern at full
capacity. Failure to adequately design the foundation for a cistern may lead to settling and
toppling of the cistern.

Mosquitoes

A Poorly designed cisterns mareate habitat suitable for mosquito breeding. All cistern designs
must include screensr other measureso prevent mosquitoes and other insects from entering
the tanks. If screens are not sufficient, dunks or petletsontrol mosquito larvaenust be added
to cisterns Refer to the local or county mosquito commission for assistamteontrolling
mosquitoes

Cold Weather

A In order to be credited toward compliance with the Stormwater Management rule, cisterns must
be able to function yearound. Therefore, a cistern may need to be locatgéfieetor morebelow
grade indoors,or otherwise winterizedo prevent collected runoff from freezingDownspouts
and overflow components must be checked periodically for ice blockages particularly after storm
events and during snowmelt.

Requirements forthe Extended Detention Option

A cistern may be constructed as part of anlioe, combination system to provide extended detention for
larger stormevents Runoff from at a minimumthe Water Quality Desig&orm is collected and stored
for reuse, while runoff from larger storm events &xthie system througla quantity control outlet. Such

a systemmustinclude a dead storage area fogusebelow the temporary storage areghat provides
detention, similarto that of an infiltration basin that is also operatimgth a detention functionto meet
the water quantity requirements.
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Storage Volume

A Cisterns with an extended detention component must additionally be designed to meet the
requirements ofChapter9.4: Extended Detention Basiriacluding but not limited to, the
requirement to be above the seasonal highter table.

A Cisterns with arextended detentiorcomponentmust be designed to store runoff generated by
the WQDSor reuse and may also be desa@ghto temporarily store and attenuate runoff from
larger design storms.

Outlet Structure

In instances where the lowest invert in the outlet or overflow structure is below the flood hazard area
design flood or tide elevation in a downstream waterway or stormwater collection system, the effects
of tailwater on the hydraulic design afi stormwater quantity control outletanustbe analyzed. Two
methods to analyze tailwater are:

A A simple method entails inputting flood elevations for the 20, and 100year events as static
tailwater during routing calculations for each storm event. Thesedflelevations are either
obtained from a Department flood hazard area delineation or a FEMA flood hazard area
delineation that includes the 16@ear flood elevation or derived using a combination of NRCS
hydrologic methodology and a standard step backwatpalysis or level pool routing, where
applicable. In areas where theyRar or 10year flood elevation does not exist in a FEMA or
Department delineation, it may be interpolated or extrapolated from the existing data. If this
method demonstrates that theequirements of the regulations are met with the tailwater effect,
then the design is acceptable. If the analysis shows that the requirements are not met with the
tailwater effects, the detailed method beloeanbe used or the BMBustbe redesigned.

A A detailed method entails the calculation of hydrographs for the watercourse during-fHe-2
and 100year events using NRCS hydrologic methodology. These hydrographs are input into a
computer program to calculate rating curves for each event. Thatiegrcurves are then input
as a dynamic tailwater during the routing calculations for each of th&®, and 108year events.
This method may be used in all circumstances; however, it may require more advanced computer
programs. If this method demonsttes that the requirements of the regulations are met with
the tailwater effect, then the design is acceptable. If the analysis shows that the requirements
are not met with the tailwater effects, the BMiPiouldbe redesigned.

The illustrationon the following pagalepicts a subsurface cistemith extendeddetention. For
additional information on the design, operation and maintenance of the extended detention
components, refer tcChapter 9.4 Extended Detention Basins
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A cistern stores runoffom the WQDSo bereusal over the course dhree (3)days following rainwater
capture Therefore it is necessary tensure that thecisternwater reuse demand at the projedite is
sufficient to ensure that the cistern is emptigd time for the next rain event. A cisterranalysis
spreadsheet intended to help size a cistern for sigpecific conditions may be foundt:
http://www.nj.gov/dep/stormwater/bmp_manual/cistern_spreadsheet.xIsx The following exampk
illustrate how to use a cistern to reduce the volume of runoff from a rooftop hod to use the
spreadsheet to aid in the sizing thfe cistern. Theseexamples show possible configurati@and flow
pathsandare not intended to limit the design.

Examplel: The runoff from &,500 sfroof will be collected in a subsurface cistern and will be reused
insidea building to flush toilet&and urinals The following parameters apply:

Roof Area 2,500 sf
First Flush Diversion 0.01inches
Weekday Building Occupancy 100
Weekend Building Occupancy 50

Step #1:Input Basic Parameters

Begin on thdirst worksheetof the cistern sizing spreadsheentitled INPUTS ANRESULT3he
first input is the areaof the roof that will drain to the cisternfor this example, therea of the
rooftop is 2,500sf. Thenext is the amount of rainfall that will be diverted by the first flush
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diverter; whichis set atat 0.0L inches The final input that is needed is the curve number of the
roof, which in most situations will be 98, unless a green roof is being used.

Initial Inputs
A
1 INPUTS
2
3 WHAT IS THE ROOF AREA THAT DRAINS TO THE CISTERN? (SQUARE FEET)
4 2,500.00
5 WHAT AMOUNT OF RUNOFF IS DIVERTED BY THE FIRST FLUSH DIVERTER? (INCHES)
3 0.01
7 CURVE NUMBER ROOF - ASSUMED 98, UNLESS USING A GREEN ROOF
8 og

Step #: Input Water Reuselnformation

Next, move orto the second worksheeentitlied WATER USE (TOILET®E first set of inputs

will determine the daily toildurinal usebased on 1.6 gallons/toilet flush and 1.0 gallons/urinal
flush; theseinputs includethe number of people that use the building, the percentage of users
that exclusively use toiletand the percentage of weekday use that is expected on weekends.
This worksheeassumes flusheg8-hourworkday person. It also assumes thaffthose 3 flushes

by males 2 aréor urinals and 1 ifor toilets. If the water use ofoilets and urinalsn the building

are known, and differ from these default usage numbers, these can aldivdadly inputinto the
worksheet

Toilet/Urinal Reuse

A B C
1 | CALCULATED TOILET USE PER DAY (GALLONS)
2 HOW MANY PEOPLE USE THE BULDING?
3 WEEKDAY 100
4 840.00 WHAT PERCENTAGE OF THE PEOPLE EXCLUSIVELY USE TOILETS?
5 WEEKEND 50
5] 420.00 HOW MUCH WATER IS USED BY EACH TOILET? (GALLONS/FLUSH)
7 1.6
8 HOW MUCH WATER IS USED BY EACH URINAL? {GALLONS/FLUSH)
9 1
10 HOW MANY HOURS PER DAY IS THE BUILDING USED?
1 16
12 WHAT PERCENTAGE OF WEEKEDAY USE IS EXPECTED OM WEEKENDS?
13 30

Step #: Review ofCistern Size

Once all the information is enteregroceed back tdhe first worksheet, entittedNPUTS AND

RESULTS hegreen cellon the left hand side will showoth the minimum volume of water the

building willusein a three (3) day period and the minimum capacity of the cistern based on the
WQDSn both gallons and cubic feeThe spreadsheet A f f ARSYyGATe AF (GKS 0 dz
is sufficient to justify the size of the cisterit.is important to review tle calculated information

to determine if the parameters are appropriate.

Results
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g MINIMUM VOLUME OF WATER, BUILDING UTILIZES DURING A THREE {3] DAY PERIOD. [GALLGNS]
10 1,680.00
11 | MINIMUM VOLUME OF WATER, BUILDING UTILIZES DURING A THREE {3] DAY PERIOD. [CUBIC FEE[]
12 224.58
13 WATER QUALITY DESIGN STORM VOLUME {CISTERN'S MINIMUM CAPACITY] {GALI_[}NS]

14 1,596.74

15 WATER QUALITY DESIGN STORM VOLUME (CISTERN'S MINIMUM CAPACITY) (CUBIC FEET)

16 213.45

17

18 RESULT - 15T STEP

= BULDINGSWATERUSAGEISSUFICENTTOIUSTIFVACISTERN

20 1,204.41 GALLONS

Step #: Optional Detention for Larger Storm Events

If desired, the cistern may also be used fioe detention of larger storm eventsThe volume
calculated by thepreadsheet would be located below the quantity control outlet(s) of the cistern
and a temporary storage volume above the outlet(s) would be used to provide detention. This
temporary storage volume would be sized using a routing calculaion additioral information

on the design, operation and maintenance of the extended detention components refer to
Chapter 9.4Extended Detention Basins

Example 2:The runoff from &,000 sf roof will be collected in a subsurface cistern and will be reused
inside he building to flush toilets and urinadsd can also be used for vehicle washifide following
parameters apply:

Roof Area 3,000sf
First Flush Diversion 0.01 inches
Weekday Building Occupancy 100
Weekend Building Occupancy 50

Step #1:Input Basic Parameters

As done inhe previousexample enter the appropriate informatidn the orange cellen the first
worksheet, entittedNPUTS AND RESULTF® firstinputis the areaof roofthat will drain to the
cisterry for this example, tharea ofthe rooftop is 3,000sf. Thenext input is the amount of
rainfall that will be diverted by the first flush divertgust as beforethe diversion is set at 010
inches. The final input that is needed is the curve number of the roof, whishmentioned
previuosly in most situationwill be 98, unless a green roof is being used.
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Initial Inputs

A
1 INPUTS
2
3 WHAT IS THE ROOF AREA THAT DRAINS TO THE CISTERN? (SQUARE FEET)
4 3,000.00
5 WHAT AMOUNT OF RUNOFF IS DIVERTED BY THE FIRST FLUSH DIVERTER? (INCHES)
6 0.01
7 CURVE NUMBER ROOF - ASSUMED 98, UNLESS USING A GREEN ROOF
8 a8

Step #: Input Water Reuse Information

As done in thepreviousexample enter the appropriate informabn in the orange cellsn the
second worksheet, entitlelVATER USE (TOIDET8ese numbers correspond with the numbers
usedin the previous exampleRemember fithe water use of toilets and urinals in the buildiisg
known and diffes from the default usage numbers, thesaluescan also be directly input into
the worksheet.

Toilet/Urinal Reuse

A B C
1 | CALCULATED TOILET USE PER DAY (GALLONS)
2 HOW MANY PEOPLE USE THE BULDING?
3 WEEKDAY 100
4 B840.00 WHAT PERCENTAGE OF THE PEOPLE EXCLUSIVELY USE TOILETS?
£ WEEKEND 30
6 420.00 HOW MUCH WATER IS USED BY EACH TOILET? (GALLONS/FLUSH)
7 1.6
8 HOW MUCH WATER IS USED BY EACH URINAL? (GALLONS/FLUSH)
9 1
10 HOW MANY HOURS PER DAY IS THE BUILDING USED?
1 16
12 WHAT PERCENTAGE OF WEEKEDAY USE IS EXPECTED ON WEEKENDS?
13 50

Sep #3: Review of Cistern Size

As done in thepreviousexample, once all the information is entergatpceed back tdhe first

worksheet, entitledNPUTS ANRESULT3he green cellswill showboth the minimum volume

of water the building wilusein a three (3) day period and the minimum capacity of the cistern

based on theVQDSn both gallons and cubic feeThe spreadsheai A f f A RSYy A Fe AT
water usages sufficient to justify the size of the cisterit.is important to review the calculated

information to determine if the parameters are appropriate.The results are shown on the

following page.
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Results

g | MINIMUM VOLUME OF WATER, BUILDING UTILIZES DURING A THREE (3) DAY PERIOD. (GALLONS)
10 1,680.00
11 | MINIMUM VOLUME OF WATER, BUILDING UTILIZES DURING A THREE (3) DAY PERIOD. (CUBIC FEET)
12 224.58
13 WATER QUALITY DESIGN STORM VOLUME (CISTERN'S MINIMUM CAPACITY) (GALLONS)

14 1,916.08
15 WATER QUALITY DESIGN STORM VOLUME (CISTERN'S MINIMUM CAPACITY) (CUBIC FEET)

16 256.14
17

18 RESULT - 15T STEP

® BUILDING'SWATERUSAGEISINSUFFICENTTOJUSTIFYACISTERN.
20

21 RESULT - 2ND STEP

Step #4: Toilet/Urinal Reuse N&ufficient

Unlike in thepreviousexample,K S NB i K S loweszBdaRdistérBviater reuse (toilet &
urinals)is not sufficient to empty the cistertt is important to note that, since the building in this
example has lower cistern water reuse demand on weekends, those lower weekend numbers
were used to determine if the cistern would be emptied after 3 dayshe average demand is

high enough to emy the cistern in 3 days, then the use of a cistern is still possible, but will require
a secondary storage tank.

Step #5:Secondary Storage Tank

As noted earlier in this Chapter, water from the cistern can be pumped into a secondary storage
tank for laer reuse, which will ensure that the cistern is empty for the next storm event. In
situations like this example, where the lowestl8y cistern water reuse is insufficient to empty

the entire cistern, the secondary tank is necessary. Howéverdesigne muststill ensure that

there is sufficient demand at the project site to use the water in the secondary storage tank.

Step #: Vehicle Washing

In this exampleyehicle washingvill also occur, which will use additional cistern water. Move to
the third worksheet entited WATER USE (OTH&MR) input the vehicle washing reuse number
One carmassume that eachiehicletakes approximatelyt00 gallons of water to washuinless the
facility has a more efficent systenm this exampleten (10) vehicleswill be washecdeveryFriday
totaling 1,000gallons of water a weekThis section of the worksheet is shown on the following

page.
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Vehicle Washing Reuse

HOW MUCH WATER WILL BE USED TO WASH VEHICLES? (GALLONS)

MONDAY
0.00
TUESDAY
0.00
WEDMNESDAY
0.00
THURSDAY
0.00
FRIDAY
1,000.00
SATURDAY
0.00
SUNDAY
0.00

WEEKLY AMOUNT {GALLONS)
1,000.00

Step #: SecondanStorageof Cistern Size

As done earlier in this example, once all the information is entepeoceedbackto the first
worksheet, entitledNPUTS ANRESULTBiere isnow a new field calledResultg 2" Step The

spreadsheets A f f

ARSYGAFe AT (KS

odzAf RAy3Qa

F RRAGAZ2YE

the cistern. It is important to review the calculated information to determinehktparameters

are appropriate Note that numerical value appearing below thellpw cell identifies the
minimum size of the temporary storage tank necessary to allow the cistern to work appropriately.
Here, the additional water usage is sufficient to justify a cistern, as long as an additional storage
tank that stores approximately,703gallons is also constructed to ensure tistern isable to be

emptied withinaweek

Results

RESULT - 2ND STEP

ADDITIONAL STORAGE TANK NECESSARY (GALLONS)

1,703.08 GALLONS
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Plumbing Code

This chapter does not directly address indoor or outdoor plumbing codes. Designers and reviewers should
consult with the New Jersey Plumbing Code N.J.A.C:3183as well as with any applicable municipal
plumbing codes. In cases where stormwater imbeharvested for indoor use cistersfiould have
backflow preventers or air gaps to keep collected stormwater separate from the potable water supply.
Any pipes or spigots that use harvested rainwadieouldbe clearly labeled as newotable. All rainwate
harvesting design plarshouldbe signed and sealed by a certified professional.

Freeboard

In cases where larger storms will not be diverted around this ciswufficient freeboard should be
included above the outlet to allow for large storm evertspiass through the cistern without backing up
into upstream pipes or spilling out onto nearby surfacétsis recommended that such systems have a
high water alarm system with emergency power backng that the maintenance plan include periodic
testingof the alarm system.

Disposal of Vehicle Wash Water

If stormwater runoff collected in a cistern will be reused f@hicle washing, it is important to keep in
mind that any wastewater from vehicle washing is not permitted to enter into any storm seVets or

be dischargedhto any waters of the Statelhis wastewater can either be discharged into a sanitary sewer
or it may be temporarily contained ia holding tank to be pumped and hauled to an appropriate
wastewater treatment facility

Additional Sorage Volume

It may be necessary to includa additionaldead storage arear sumpsothat the pump will not run dry.
When selecting a cistern, this additional storage volume should be included in the cistern sizing
calculation.
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Alternative Desigrs

Cisterns are not limited to designs involving a storage tank type housksgpreviously mentioned,
cisterns may be abovgrade structures A novel approach is to make it part ofaf design such as what

is shown in the photo belowThe opercell plastic layer between the pavers and the drainage structure
is abroad, shallowcistern Stormwaterunoff collected from thepaverareasflows down into the open
cell layer, where it is stored and latearvested to supporthe green roofvegetationshownin the second
image.
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