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Water Supply Demand and Consumption

Figure 1 Water
Deliveries in Colorado
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Efficient Water Use
in Homes and Cities
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Conversion to Water Efficient Fixtures and Appliances

Indoor Water Use
Gi n rllh III h m 1 han 1 w ltcr

dTICIlnt Xlutl or lpph lOles h 1T ben

Ilbl llkd I j b uo n11 thl watc r

Jhwrld f Il l ed h I the wlShers

smk 1 11IIl ls hl ro hlthtub lIld dish
WJ hrb L lk nl I llfll lllneJlllJ llr

W lllt uc

lta llldent plumbmg hxtur6

aprllann IIlJ rrnlfll Je lC s an th
m lm t l hn l glS nallahk t l r dUCl

md r lll l lb In h n15 nahk I

Acre Jom F mmmc 1 1If

ojlll l I 0 111 h of land ll

I l fln ll 1 r lllllhh 121 11

Iul m l H jInS It Dem n iJlo

lt1 hlt j lc 1 II U e m m l tl1
l iHI n j u Ilft rlll 1l 1l dhIIJ

fo 1

Rn hllrgl A Ii lllilll tJ 110 t 1

1 1 IIHUhlIf ullh nth nllll

f l i fd IWW I or illtllllwl 111 11

Iralll I 11l C1 1j mfIlIL

Augll1l llltlli m PIau COUII dl lf fd

r iIlch Ull1 lI JIIlII 1ltll llhOr J

111 I Ho 11111 f1 nty r llldfd

eh ullhllllld l U1 b r pl ll a lilll
IhHlr jlPnJ Il1110 10 111 nsur

Ih 11 1 11 n llls I nlllr II a I

n ll hu m d rcplll tnltlll lUlU mllsr

b 1 wu N IHlhIV md Ih fojwrcd
m l I must 1 dlIlffcd II lh

TII ln UCIIIllt ufltlr al

Plumbing Fixture
aler L e Water Use PerCapita Reduction in Daily 3 1er

tligh Ufkiency ModdPre 1980 Model Uw hy IhiFixlun lr Appliance

Toilets 16 gal per nush 57 gal per nush 58

Faucets 05 25 gal per mm 37 gal per min 13

Showerheads 152 5 gal permin 8 gal per mm 4

Appliances

Clotheswahers
2448 gal per wash 56 gal per wash 38

14 lb capacity
Dishwashers 7 gal per wash Q 5H gal per wash iSS

I

Sources Amy VICkers Handbook o Warer Use and ConseflOuon Amherst MossWorerPlow Press ZOO 1 William DeOreo et 01 Rerrofit
Rea itres JoumaI ANNA March ZOO EstJrnoted based on rerrotrong aucets wrh aenl nor replaong the enure faucet
NSS Nor stausocofly signlicam

C t ZE GU OI TO COlORADO WATI R CO I R ATID 5



Efficient Water Use 111 Homes and Cities
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Table 2 Comparison of Efficiencies for Common Residential Irrigation Systems
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Overwatering Can Damage Residential Foundations
During 2003 5ewral insurance compants htllu a Colorado engmeering Hrm

to mvestigate claims related to foundation problems and inadequale surface drain

age in three llsidential developments two in Colorado Springs and one in AT ada

northwest of Denver As pan of its Illvestlganons the rngineering firm compared
a tual v ater uSrecords ilh eslimated annual irrigation requiremcnts at the three

sites Rather than fmding inadequacies m drainage engm ring or construction as the

primolf culpm Ihe firm discoYered thai a key source of the problems was excessive

landscape lmpnion on the pan of the homemvners aOCiallons

The data show that Irrigation appllcations u the three slles averaged 252 percent
of the amount of waler reqUired In the ATada deelopment where the estimated

Irrigauon requirement was 29 mches per year documented annual irrigation during
20002001 averaged 80 Inches per year 276 ptrcenl of the amount required In
addiuon to damaging r undations thc overvatering wasted an average of 51 inches
of watr each ytar
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ThiS beoWiuf Xeriscape garden CJlQred by Maroo Tatroe of Cernennio lUSUare5 heM
ow MJter tM pIan5 con provlde I colorful and pIeQW1g fondsc

Wise Water Use TIHough Xeriscape
The Xensc3jX onclpt was born in Cll lrad lln 1981 the bramchild or a wJlcr

conservallon ask Jorce formed by cnwr Valer The uademarked term combines
the Greek word xcrls dry lth the word Iandcape bUt tbe moniker 15 not

In cnd d to impldesen gardens consisting solely of cactus and rock Carefull
chosen low wattr use plants ofassoned heights colors textures and fragrances om

make xenscapes as pleasing and dimCllve as lhirslier landscapes
XeriSGlpmg entails 5e en pnnciples that promote anractive landscapes and effi

cient ater use These pnnClpleproper planning and design soil Jnalysis and

improvement efficient im ation appropriate selection and groupmg of plants
mulchine lim1ted lurf areas and proper maintenance are dtscnbcd in det lil on

XeriscaX Coloradowebsue wwwxeriscapeorg
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Water Budgets Reduce Demand at Highlands Ranch

Highlands Ranch a rapidly grovlng phmncd communltdeveloped m the 1980s

is now home to almost 75 000 residents The Centennial ValeI and amUtion

District which serves the community adoplcd a walcr budget Tate structure in the

spring of 2003

In customizing water budgets for its residcnual CUStomers the urilitused three

assumptions an ae ra e household has three residenti Iandscaptd areai comprise
42 percent of household 101i and evapotranspimtion raLes are for cool season turf

grasses for ex lmple bluegrass in the area

Centenmals water rate structure is based on various percentages b which a

household miglll exceed its budget For exampIt water use thaI exceeds 3 housc

hold5 water budget by more than 140 percent will cost more per gallon than waler

llf exceedmg the budget by less than 110 percent
After one year 1th water budgets in effect the community had reduced OWTall

water demand by 2O percent according to Rick kloud Centennials water resources

manager Mcloud S 1S the water budgets arenot merely a response to drought they
are an ongoing reminder to customers to use water efficiently
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Rebate Programs Pay for Change
Dunng 2002 2003 Colorado Spnngs Utilities paid residential customers roughly

193 000 for installing 2573 dual flush toilets and almost 5J32 OIXl for installing
2 655 hi h efficienCclothes ashers In 2003 the utility lS5utd rebates of 30 50

for residential irrig1tion equipment such as rain shutoff deyices imglUOtl controllers

drip ImgatJon systems and spmheads lmh check valves The ulilitys rebates for

residential landscape consuhallons water wise lawn installations and mulches and

soil amendments tlltalcd almost 58 lin 2003
The City of Boulder which relmburses customers for most of these same water sa

ing e pendnures al50 offers reballS of up to 5250 for turf t pe buffalo grass at a rate

of 25 pet square fOOl

In its 2002 2003 renate programs Denver Waler mmbuTStd stn e familresi

dential customers for 12500 low waler use loilets at a COSI of S 1 36 million and

5 600 clothes wahers l1 a COSl of 700llTogelher Ihese pwgratn reduced annual

indoor residential waler demand in Denver Walers senlce area b more than 500

acre feel Rebate programs aimed It reducing Drnvers oUdoot residential demand

rt imbursd CUSlomcrs for some 368 OtlO worth of lallmigation equipment and SOIl

amendment matenals including more Ihan 2 100 IOW valer u5C trees and shrubs and

almost 1 000 automated imgation system conlrolkrs

Challenges to Water

Conservation in

Homes and Cities
Achlevll1g dhlIt lla ll i tl1

Lllnr ld mlln10p lhl1e dt pend n

Ll Trl llTImg a number 01 hallengt 5 1l11lt

hy tllmbhng bl xks Include I W water

r lIt S l pt TlSIW pubhl p rlpll ll1 lhal
WJItr l ll1 n ltl n IS nt l lnlplrt lnl Il1J

Il uflic il nt lndcTSlandmg of thl l Pll lnS

Ivallahk IllTl lSl Wllt r uSterrll l nl Y
II1iotne IlCrlIMI cholcc mJ l 6S

Itl Inl mllll n arc soml Ihe fadt1TS
that typlGl11y mllucnce the pubhcs n

Sll1ty W Ihl pne 01 water tudles ha e

sh wn thai lustllmers He l llcn relt1J ely
unresptn51n W lIlall mnet In pnle
In lddltwn omr reocan htTs ltllrn

Ihat lxLlllt wala h b histlmlally bren

undcrpnled umsumt rs haw hl ome

lldlst med 11 1l1 pnn thlt d 1 n ll

ldlqU Ilth i lllunt

lor the full ll t 11 wtta 5upply trcal

mtlll and dlslnhllllllfl Illt1g IS wller

IS reLltlvdy mnpenI t they uguc and

therl i no ptTCCI l d fe b l c llntT

th lpphLiU lt1 of mllre watertoffllil nt

tnhn J l Il S lOti mlnJ lIlcnl pr tclllt s

wdl b llmltld

Incrl J tng puhhl undf tJmlmI

Itl1 Inforllllflg nm umlTS llwut sUlh

Il ll15 l wwl f UX land lpmi dn

llelll plumhlng fixtures md appllIK S or

h w III anlld llU llenng IS Ill lng ltlg

chalknge tll wldsprc ld llnpkmcllt l1llln

o Clll1cT Jlllln prJln
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Efficient Water Use in

Commerce and Industry
Ahhuu h llef dchwn w bU InI

mtlwtnc JllJ mslltul OllS l lp ks Ih m

2 ptllt m f ll lrJdos luibhk wller

fe OUT X tt1t dallll J sUIN lnUal oXll 11 1 1

mUnicipal sllpphcs lfl TIX 1Il1plc 1S ctp T

nlI f mumupal uta ddli nc InIl1 lT

uldcr mJ C T ld rnn s Thadllll

u mg wlta ml t 111 e In mown md

mdu ry n ntnhu l 51 mllLmlh W

Illchmg mUnl tpJl W31 r supp k
enH r ltn h ctlmplkd st llslC

1m how bu illtS bel HI and InstltU

tlons In Lbo scrVKC UCJ llt water hgurc
3 In lhl lkntT ml tro Hef ughly h 11f

I l commaL l l lmll1ldustn 11 WJler ddl
l n S ue tl J tl r n I 1I1 md hl 11mlnd

1l1d T plumhm Lmdip Im Illn

rro csm m mul ldllnn mJ misd
lmeoll us nllkt up ilh olha hJlI

Heating and Cooling
COl linand he llinS Sll llblle lht l1r

eSI wuerU In Iyplc ll clmmwrlal IIlJlb

mal and lIhtllUlIl llal f1 lllt c II1l t l

tT Ul lar lume5 I W lItf ht GIt1l Ihl
rel1Kl T h llloy IX f lli m SlIlrJc pbS r

on t throu h 1m I m m the ml1St

wter mleIbIW lIt 111 Cl hn meth x1 In

tht5C S SIllTb lll IS dmCl d lhwugh a

piece of cqUlrmt 11 I nce md then Jrallleci

1ll1 thcwJtlw ltCrystcm
ltcr em ht l lst fwm l illh

in three ways e aX r ull J1 hln J d md

drlfL The largest olume 1 1 ua bIos

through c IX raOI1 Bkcd l ff tnl I e dls

l hargln a Xnllln l l thl Clrculatmg Wl cr

to rtml T 5USpcnJl J lnJ dl k J l hJs

Dnrt reters III W ltn Jr p1cts llld mlsl Ir

ned tlm f the IJlmwcr hy url1

fk llbt e apt T It I1 lltS If pn

manly umtrl lltJ by h lW muh I lhnl
b ncecleJ lplrll 10ss ffef lim

Ited l pX rtUI1l1h I lf c lnSCrnJ1g W 1I T

Intcad LKIlttl S th lI want t l Impfll i lh

dIlL lt n llj 1 llmg t cr H uc l1llW

l j the fl l1nwm Slr lIegle

tmlm T blced ff r tpln In

frt quellf blc J l fj by Impr nn

tht quality f lohng llWeT WHCf

cllhef thn uh l hellllll ldlustm nb

Ilr f1llr3 wn

R l yLlc lOd reuse Rll yde blcod I JI

wller f r 111lJ dP Impll n f r
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t l1nplc llf fet I c ruln qUJntlly
f Hlr JI hlf i d Inm th t m

Int ll ll1J I p l l mg m

ClllJ I I p stlm r i 1TuLIU th
1111 W ltf 1n1t ld f dbp JSm llt

rt ftlf r llfuLltl the Jkr may
be Ippfl pntt fl r 1Tn ltl 1T tl ll

m tlwn rn lk up w ltlr or hlck

wa hll1g
R pb wJll r okd with J1T olcd

eqUlpnwnt

Ht lkr lfld tJm g nlru lt IT l ten

lld t 1
h ll bll hUlldlllc l wmrIcXl

Oldr h llkr systemlll L lllS Ilt

1 l fl Ultlll fr lll lrnJed 1 1111

tT IP and tho J lenllf lllJ L nl lllninl

Tt hl1l11 C1l th Jt Ul irnl1r C W lllf USt

dhiwllY Hl lW 1ll Sbl IllII1duJe ream

tr lr Tcpb IllCnl kas wlm h prelm wacr

1 from apmg slc lm illJ1ckns l

Teturn y lcm whHh ft JlI lh Im um

I make up w ltn nceJcci by rt lumme
sleam i lmdlnslll 1 lhe nllcr 5ptl m I f

Teu mJ IUt n1ltlL bll d n c mtwl
lwhllh 11m bk J lf JL h lr e 1 rdclSo

only lhl mlllllnt f 11 r neCt ITY l

m llntatn dCUlJ itcr 411 1Iay1

r1M I

Closed Loop Cooling System
Saves Water at Historic Office Building

The nine stoTY ColoraJo Business Bank

Building III dontovm DeneT was bUill in

190R The first multisloT reinforced cnncrett

buildmg consructed west of the hssisSlppi
Rier 11 5 listed in tht Register of National

Historic Places Today l5 office space accom

modates some 300 workers and its tenants

include a bank adwnising and law firms and
a restaurant

vhen a new owner look posStSion of

the building in 1997 its water Qi was R

millton gallons a year despite the fact that It

as on 40 percent occupled Between 1999
and 2002 the ne o ncr remowd two aging
cooling towers connected a line of hilled

city water 10 the bUlldmg s coohng system
and installed a closed loop cooltng system
ror the refri crlion cqUlpment in the re5

tauranl These projects redmed the buildings
water use bY 4 milhon gallons or 50 ptrcent

lowering ooth lIeT and energy costs for

tenants Now the building office space is

fully occupied With total annual 5amg of

577 000 and toul project COSts or 5246 0l

payback for the projects waachIeved 10 just
o er three years

Recen IIlStGilauon orO WOI er wise cool

IIJg sysrem 111 the rostOflCdorodo Bonk

vIdng CU the WIltings wateruse If naif

bwenng both M1ter and eref8Y costs
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o

Denffshowcases onE of rheIr xenc desIgns

Homebuilders Offer Water Efficient Landscapes
Recoglllzing thaI the construction industry can pro ide

significant llpptlnunitil s La share mfonnauon and implement
walcrefficienl practices the HomebUllders Association HBA

of Metro Denver recently 1I11tialed the BUIlt Grecn Colorado

program and the QuainConstnllllon Cenificalion Pmgram
Buih Gretn Colorado introduced in 1995 encourdgt s

homebuilders to use technologies products and practices
that pre ryc natural resources reduce waleT use and prlwldc
greater energy efficu ncy EffiCient water use practices Identified

10 the program mclude amending soHs before installing land

scapmg selecting dmughHo1crant pLm15 installing dficicnl
oriented irrigation systems and implementing addItional

Xcriscapt practices
The Quality Coll5lruction Cnificaticm Prog am offers

construction site supervisors a manual and training couroe

on a variety of lOpKS including landscaping and water U

EmphaSIZing the imponance of builders workmg closely with

landscapi COfllractors the manual gIves hUllders a landscap
ing checklist covenng topics such as alternative IUrf gr ses

efTicltnt irrigation soillmprowmems and grouping plants in

zones according to thelr water needs

In 2004 HBA also began a cooperallve project Wlth

GreenCD and the Colorado Governors omce of Energy

Indoor Plumbing IRestmams
T0 Improt watr tL c1Ttuen rc

r coms ucd by empl yCl s llr thi Plll1hc c m

hi equippod lth Illw v ltlffie plumblllg
fi lUres and retr lftt deln s lli h lrJ j

fK faCllltllS such J S pas n er lermma

entcnalllment HnllCS md fhn hutldm s

em Install n r lul J led n ntro de lCtS

that auwmallcally flush lllt to J nd unnal

or rc1cMe Wller fwm la lwry plg tS k1r

preoc times Thedt 1t s lmrr we dfi

Clcnchy prt enllng wala fwm runnin III

tanagemcm and Conservau m to collect and share informa

tion from builde who have implemented innovatlve walcr

efficiency praclices Two caSstudies Engle H mes md

kSlain Neighborhoodsare representat1 f

Engle I ames gives ItS homt buyers a Vater VIse 1x1okle

that pro idtS infonnation on warer ise landscaping and

irngal1on plus flYC alternal1 c Xcnscape dcsigns from whteh

buyers can choose Buyers can have Ene le sulxontractors

inslall the landscape hire their lwn subcontractor or mSlall

the lan theItLclvcs As pan of tIS slandaro frOnt yard land

sniping package Engle limits turf to 5060percent of the total

landscaped area provides drought tolerant beddmg areas and

mukhcs III the rest of the ml Installs drip Irrigation in shrub

btds and prllides rain sensors for the Irngatlon system
As pan of designing its ITsidential developments hStam

NClghborhoods developed a guidamc document called

McS am Neighborhoods Watr Consen atwn Standards ror

Common Area and Open Space Landscapes The stand mis
include waler budgets maJJmum water allowalKS for land

scaping incorporated into homeov ners asocIJlion fees

irrigation design criteria and landscape mamtenance entena

which mdude comparing actual water uStwith the water

budget to guard agamst o erwatering

fLxlures th lt arc not m use A tn reslJentu

ettmgs smk faun lsand I llelmay al54 bt

retnlfltlcd llh mlrt ncr cAiClt nl pans to

help redun waterdcm lIld

Landscape Irrigation
Golf COllrsl and llh r lar t land

aptJ 1rEJ urrlundlO suhurban llTIL

puks llr rcslJ l1llal CllllmUIllth s em

be rcsp m lhlc Ill nlllslder lhle 11 r

d mand LH lmdxapes J e prime
ellldlJJtes 1m on a lln III wata sc
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deslgn mJ watt r dfluln lm atllln sys
km lIld m nJcmenl

In addJtwn
LmJscap nmtrJdur

anJ h ncnullJcrs Gill pliy J slgniftcant
rule In lmpwnno W lttT UX dhuency An

undrstJndmg of al r WI5e lanJ lpll1g
altcffialll nJ the latet Jd anc III

wlteH lfidnt imfali1ll1 5y tems as well
b rcgubr Imrk ment Ull n 1f an eplcJ bsl

manageml n praLl 11 sh nlfi antl
dll rcJt Wlll r tlcm llld It new dnk p

menls IIlJ Islln resldcnllal and 01

mt rClJ prup nll



Process Water
Bu m l md mdl tn s U rrlXl

W ltT w dean pwdUl h1 tLIn f n f T

rCIlllW m rcJll l1b rrlldUll T c lntanll

Illnl md III muL l p llulllm lr JlSjl t
l r WlSI Prill wa hmc Jnd nn ln ITl

mtqral Clmp Il nb many manuLlclur
m llpt TJI llb mdl1dln mclll rl l ll1

mJ ftmshmg p lpr prJudll l1 Jnd 0 1111

mduc chip L nnLltll1n Pt Llln

I alo utd W d ct p x r 1Y mti ph lll

graphh film Ik ltlt the lnWlInt or WJ f

rcqum d f T pw mg JflC Kl rJm Lll

1ts U5t b lh demand mJ P ll ntU teJu

IkO In Jlm md Me Lllrh jll sp uhl

Amllllg tn IchnolpglL S lhal can

lmpfln the dhucn y ell pnXl w ller

ue aTr smalkr l lllk T smk f lt wbh

lflg and nnmg mlal11lttcnt llll r lIna
lh m nmttnu us fil sys m md h uch

prexsslng Ql1lpnwnt In Il Il t r

cllOtrol ak I r In rs dl w 11 r lll

to be ldlUstl d to the lTllnllTmm am tlllt

r quird mJ to IX stlJppd IS so 1o as

nnstng r washmg b compktlu

Recycling and Reuse
Nonp t lhle Jta IS hn 1l1l1ll lIl feJS

lOgly 0101 11 r llSl b L mmnu31
mdustnal and IIlStuutll l1 ll rlmStllll r

In a ncnp lahle reuSsyst m m1l11lnpll
ater pTll1ders trelt r Urn lhw s surh

as dnunt fr m I WJ q Iter tratnwnt

ptnt to nuke it Ife jl r lrn Jl n 1 1 g f
cLlurses remlll ns parks If I1mlllrctJV

muustn 11 lHn f r l amplr C11111rlJ

Spnngs hJS had a n mptJhle reusystem
in place Iof mJny years umra

1
ha1

rruse Sy tllll Delll r VJIC r rl u pro I t

eameonhtlel1120tH

Facwrits If bUslness s may lIs

engineer sy telllll reuse prl ater

n lte mdudmg technlqul s SUdl JS

quentlal nnsing or reusing lJsh mJ

rinse ater In sequl nlll1 nrhmg spt 1lt

iter from ne pfexess IS f uscd as nn

ater for Illwer r 1J pw e s stt ps or

othcr apphcltwns st h a lllhng 1 Cr

rnakt up water 1 h l f noSe wala fwm

nam manUbLltlflng llfN rLtl m l mll ll

Imishinl l r pulp md pJ pa pn llll10j r

t xlmp d Cl11 hI trealld and rl lurntd to

the rine sy Ilrn I r r US
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Denver Zoo Reduces Water

Consumption by More Than Half
The txlwer Zoo opened in 1896 with one

black bear During its first 50 years the 00

added other ammals nal1 e to he Welem

United Stales and In the 19505 expanded
to encompdS spcries from ac the gll oc

Today the 8O acre facilithOllieS nearly 4 000
3mmtls representmg 750 spcries and hosts an

3Cl dgf of 15 million visitors each year
In the lati1J90s the 00 embarked on

a program of failit upgrades and watcr use

reduction measures that induded modemu I
ing restroomand catmg facilities 3S well a

replilcing or repamng the agmg pipelines lhilt
dlStribUle waler throughout the facility In

addlllon the 00 upgraded the fillrillion and

pumping sy ems at several animal exhibits

including those for pobrItarsand sea lions

pro idmg better water quallt for the amIDal
and allowmg tht5e exhlhus to be drJmed and
refilled twice a year mstead of monthly Gie1bit T60

As a result of thtsc improvements the zoos watcr consumption in 2002 amounted
0175 million gallons less than in 1997a reduction ofmore hiln 50 perclnt oflOlal
water demand This deel1a in demand CUI the oos annual water COSIS by 194 000
Thl improved wilter treatment systems sa ed another 19 000 a year In lowered cOSts

Illr tl13tmem chemicals bringing total annual saVings to 21 OOO
In the summn of 2114 the zoo connected to Denver atlrs recycled uer sys

tem and began USIn l1c1aimed water for landscape migatwn and cagc dednmg The
lower cost of the recycled water should further reduce the oos WJter costs

Green Industry Promotes Water Quality and Efficiency
GITen Industries of Colorado GreeneD is an alliance of rune landscape related

trade ascociations represenllng sod growers landsclpe architlC1s greenhouse grow
ers nurserks retailers landscape contractors la11 care professionals awnsts
and florists Realizing that the economic health of the grecn industry is mextricably
linked with the condition of the Slate s water resources GreenCO has dewloped a

m3nllill of 29 beSt management practices B lPs that 5uppon Jter quality protec
lOll and water efficient lanclscapmg practictS Entnled Besl fllnagfmenl Proctias for
tlu ConwnaiOPI and Prolttfion of itlcr Rt sourft S in Cola ado the manual is availabll at

ITencoorg Though lhe manual is largetl d toward green industry professionals
It can also serve as a resource for homeowntrs and for O llers and managcrs of com

mercial mdustrial Jnd mSluutional facilines

TopiCS ClleITd by the BMPs and explained in anompanytng fact shlets include

landscape design installation and maimcnance design and managemem of large
landscapes such as parks and goU courses trngation effICiency trrigation systlm

design IIl5lallallon and matntenanLC water hudgeting plant selection and place
ment production practices for nurseries greenhouses and growers tree care turf

management and compliance v ith federal state and local regulations affectmg nurs

ery and landscapmg operations
GrecnCOs efforts to pwmOle waler use efficiency also mclude a public av ue

ness mpaign ClUed Its Easy Betng Grlen A joint pWJcrt with the Colorado State

University Coopcrauve Extension lhis prlJgram focuses on efftcient lter use for lawns
and gardens tree care dunng drought and Dlher water Se landscaptng practictS
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Best Management Practices
Bel m ml nltnl pr1 tJ S R P

tin dhl n Wllcr lli In hUSlnl S IIlU

mdutry He lmiLIT to me TlluentlJI

and lgncuhuTl1 prarth
f spcnhGllly

rl lrdlfl rfrlClcnt lrng Hll1n k lk Tep IlL

IllU n rbllng Wl rn l tl plumhmg hXIUTt

lt1U l qlllrmcnt wIth k lkT U mt d

ds Ulna R lr IT unique hll l1mmcrI

md Inuustn3 1 jrr1klll m InJl11J111

CllnduCl waler liSt dud
ReaJ WeHer mClcrs rc ularly md mllll

suhmcHTs in brgc n mplcx bCllitll S

Inspel Jnu repal bOlkr y Crn5

RClck W llCf th l fitl through UII

mg IIWCTo I T Ttph c ling llr

lllh lr Ct 1l1nll qU1prnl nl

Rcu pr llor and

Repl1ct T relr fn Ill systems lhwugn
whIch waler P3SCS 1nlr mc

me cllmmon BlP and relrl1fil

lng slralc1 I S llSU to lmpW C water 1I

CffIGCTK Y In c mmac al and mwUlllln 11

ctt1ng mdllul

Cmmcn ill liundnr Rl pLillng llll

n nliln11 w hhtf wllh hl h dll ICnC

whhl r and m I 11hn W ltcr rCdalll
lum y km em reduce W llcr uSD
h much b 71 pacent
L1r wJshe InslJ1mg WJk T recbma

H m ytflll Ill reducc Wu T u by
10 rxrCIIll Thl ysl ms spJr Ie 11

greJ5e and gnl irom w 15h and nn

wller thlI1 lre 1l lIld filter I fl T I1 Ut

C mmtrL131 ku henLow walt r llC
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dlshwahers IXU ll 1dl nd fJULclS

lnd P lllh I U h ll wuer Jtspt ner

C m mc r h Jta Ix dfil enl y
lllllmm p01 ls C ln nn p ols Ih ll

He nl1t 111 UX h hJ wJshmg iihers

only whn nl U i uy and limllllu

lhl reqllenn o rcfilhn g Jr m1e

B IPreCllJ11l1lllldcd Il mmm1JC thl

1llhltUll 01 Wller C J1 r llcd llr ell
hJr d lnlJ11 1111

lncentives for Efficient

Vater Use in Commerce
and Industry

Ik JlbC md 1 llJ1lnlrrci l ltlJll tnal

Jad IIbllf llllll1Jl U h 1l1iT Tl ln m llr

111 pi thClT Ul r urpltl Irom mUllKlp 11

rwndcrs tfllY hel Kn III nuny llf th
l1 l lllCCllllW50 rt50ldcnu ll nbklmlr

ddHl lllll11K 1I1W lilpr J spcllfically flU

ClllT1llllTl lal CtL WllltTmamc1udl fin lnClill

ill l lllln llch J rlpUl ch hmg pTgr mb

Ihrllu wh lh the unlnbuy b lck 1 0

lllL mo Irl l lIlhml 11 b ISIlnlC III tnI
lpnn of watcr lb Iuda f r cxamph

Rqmn h loillg Program
In 3 rqmrchasmg prpgral11 111 unlil

SUh ldll J IJcdlY mvctmclll In I r

ethtem eqUIpment I l prlxc5o by rerm

nJslIlhe aler sJn o dUrlllh J specifIed
plTltlU ftime

knwr aler ha lffl reu ilS C lInmer

0 11 lllJU tnJ1 and mslItlltlpnal customer

I pcrh1nnancc Ot1lrJdmg program smcc

1 q7 l ndcr hls pr l rall1 knwr ValtT

pays 4 t1 tllr l TT ICtl flklt Ilf watlf

l cd dunnl lllll YC H pln ld up 1 1

limn 11 h k1 pn pr Jelt rlym llb

Jpply c nlr III 11lnd me1l mdc r 1IIf

efftnllcy Imprll cmentlypilJlly Iho

rcqUtnn hJng I cjtllptTll nt r pr
l

cesscs uch a mc thrlugh co llIl cflol

IIlg Ill tr mll l1hcJl111n clc mmg PW l

changItbtalLllllln 1 1 w1lt r dfic11l1

l jUlpmlll md reu lpphc lt1 lls

As I lrly 20lH mlfC Ih ln N LCllllle

hld putlllP ltcd lfl thl pTl ram IIlcluJlIlg
13 hi rll1 I 2 C lllll lower prollClS 1
m lllUlaIUTl r 1 If l hc 7 f h d pw
Cl jllrs 1 rc taurJ11l2 hn l J hewr
l e hllrler 1 hl lcl md the DCI1cr ZCX1

klt 01 the n duClltlnS III demJnd resulted
from re ydmpnxcss wter r fllJllllg
lta rely hng systl m JI ne III thl
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In addltwn II llll11l11 fUa llSL mllShaw
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pOl1blt IICT

Eduouitlll and dmiGll A i lamT

Cf ll mt1l11lp 11 wata uldLlI In

Cl t1r ld fkr mmrfclll ClsIl ll1er

1n Slt bldllY audus In lIl llldn 1 ultl

lly 51 10 lr lIl I lIs the 11 llllY III 1

WJIlT us lOd r l mmlnd mC I ur s jlT

trlJmhnlng II lldl f remmd fJultl

ners th l reduIng WJter uc I C m rc

than the SI lf wJter it Illalso rcdule

Wlstew na neTY and ht ml a l b

In addill1n w lIn JUlhh eln mdlldc hill

m ysI mJ n1lllmf ll r Judlls

Challenges to Conservation

in Industry and Commerce
As 10 lgrilultufal lH resldcnll ll

SllU3tlOllS wllkspread IlllpknWIllltloll
wallr effluent lhnl l Il S and pr Kllls

m OmmCKt lnd industry fale numCHlS

ha kngl s Sorn klY Iumh mg bkks Jrc

l Onl mlCS mmulla underslanding l f lhe

unport mce If CllIlserllon l1f tll 1 111

Iblr ptllllb t l hllp oncr c Jnd inJlf

fen nce to water rrlun l

EC ln mts ue a major oTbldnal O

man busmcdcuslOn l1 lmpkmelll
Jlcr Sl llf le hn ll lcs or m lfllgl l11ell

slr llq lcs l1er1lly only lh llWC lSI

dfcclH measures Cln bl adt1pll d

Through IXUgrllup Denver lter

Icafnt d th ll nk SI Ommad l mdutnal

Jnd lO5t1Ul1onal cu wmlrS Jilt Jter

effICiency nk 3511n s t l pay f r Ihemch es

1thln 1 yeJr Fldlul 1wnefart k

Efficient Water Use 111 Commerce and Industry

llldmeu tl Illh st In mt lsurc lO ln

ngl r P l lMlk pn xis wllhl Ul ltll enllns

uh pr lfr ms I I repurtha J ed
w llr or the Ihr lll l urh HgCs rd lled t

It r h rt l l S

TIll ugh pn k lona Jler U ludlC 1n

Jdlnull pp1r UntlltS Itl Imprnw wila tL4

Audits Provide Incentives for Conservation
Sometimes It pay to know Professlona water audIts can be an effective way to

target l pportunines for businesSCand mmufactuIT rs w use water more efficiemly
lniuated by Denn r Waler in 1990 audit5 of 36 faciliues in the metnl are 1 proJecl

eel the follo ing potcntlal water3 1ngs in anous types of fadliues commercial office

buildings 45 percent hopnals 42 percentl hOle s 00 ptrcent fotld processing
operations 00ptrcem schools 21 penent commercial aundnes 14 percent and

beverage proces
ors 10 percent

When Dcnver Water lol owed up wilh the 36 facilities a year IaltT only fin had

implememed formal walerelliciencl programs incorporaung some of the recom

mended measures and had reduced Ihelr waler consumption by 319 percem Still

ol r311 waler use It Ihe 36 original facihtics decreacd by 6 perlclll or 284 million

gallons over the course of a year ThiS reprcSlnt5a watcr USt reductlon ofalmost 871

acre fecL

dfh Il lkY hu lt1cs mu t also bt wllhn h

dev le 1 1f1 tllllflU rC lr es I l llu lllng

pllI n md lmpllllenllng h llle

In m htbllless pJrllcubrly large
Illdulrlal Llf lIlll11S lla account lor

SUh 1 slllall pmllln f xknx th 1l 1 11

ers Ill havc hull m lt1all ln 1 look l lr

11 1 1 T duce dcmind f IflICtllarlIt J

Iler pnlldL r h lrges umt lrm rJIL 1n

hllh all mClacd Ier h pnled al Ihe
lOW un1 1 rc HJks1 Ihe lmOUnl

TIt u ll l Lnll lm1 R Hc p 9lbrgc
CPTllmlfL ll and lldU lnal WJter UsefS

ma have few hnanla IllTnUns to

lmprll e Wller uSt dflLlcnlY
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Efficient Water Use III Agriculture

Efficient Water

Use in Agriculture

ThCI I T ld Sr lk Enpnrf f lImall

lh ll f nllllwTl f U lWS appr Xll1l ltC Y

parent l j tnI rpUndWJlrr Jnd urf1Le

v aler ddln red annually In the Slale

m e 7S lJ l pcncnl of InlS WJ cr comes

tr m din rslPlls m of overs
lakemu

r s f lIT tnt lnhd 20 III 25 pTn nl

pump d fr m fllllndw lttr lljlllfeb
lllf U dhul lllY ln Irrig llcd f mll

md r mchrs IS lftn wlled JS J fUlldwll 01

lhl qulnwy 1 water llllsumed hy ro lng

nopn rsu the lmounl 01 Wlln ddlercd

EthUl ncy l11 lY 1151 ix alual d h lrl lkmg
11 tn ndds mJ alu11 the nLlppro

d Ked ref unit j I Jler llllsumed

JIl T use dfldllllIn I oculturc In

1n hI field Llrm 1T m r b bm h with

Jlcr dhlICl1lY mc l urcs fl T hnlm md

nU5lnCSx S JrnWf lnd Im lll m WJll r

PW lUCfIn fl duct Ih ttlf dem md
L j gT wm T PS lnd llllpn l the dfl

lcnlY of lrnc lIll l1 dohwfY md Jpphl l
Iwn s kms

St cr 11 L mlert are kt y tl unda

t lIldmg a ril UIUf ll Wl f UX and

l llns TJtwn pl Clhlally r Urn lII

s lhagl d Wa eL md sowcd Wllcr

18 CC C ACC F CUNCAT CN c WTE EOUCAT CN

Return Flows Recycling
ffl lll J hbm Jd paspct T watcr

rcc hng lt1U rcux h l kmg lxcn prac
ll d 111 lgncuhure H 1 lllVlJo dhclt llCY

rell l I lrllnUI ll h I 1 1 lthdrawmg
JI r Ifll nnT I f l4Ulkrs JpplYlng the

l ltlf 1 U JJ1d f iumm what I nO

uSt d hJ k Il thl SY lern

fl tum 111 h urfJ i W U f l n

groundwllo r th li rtturns to nl rs lIld hal

1 J4Ulfef Jl r hmg pUt W hnehoJ l

uX RClllm 0 1 HC n t W lskd WIler In

f1l r In m ll1 Jf und It I r IJ the mt

WlI r IS dl ncd Jnd retumld to tho mtf

mJ hJlIl lqlllkrs three ll WlllllllCS llr

11I1 re hell rt II le l l thc t ile IllT 11 f

d TlSlrl ml dCI nd m surfJ c W llf Jnd

tnhllt l gwundw llr relUm O ws to fulfill

thllT wu r nghts Return Ill ue eonld

crcd p HIlf tn1 pubhrs Wlltr rf UfCIand

lrl n t PUI 1 J11 mJIlJual u r lln

right Tret ffittem fr m J 1 a tO WIlef

ft llmnt pbnl I 1ll lha l rllJl cXlmpk
1 1 1 return nl

Ahh lt1 h f lurn n alll I r rept t

hl If the In IUln lh em also

r IlI watcr qualny pTlhkms o lulullc
lmg lllon lppll UII lb pot nll llly pick up

lltS krllhl T Pl slllde I f n lals llld

r lfT thc OIlSlltuelll mw the n f and

sh llkw lOundJ lef

Return n w Ir n lt In lllle J S t lilw l

tn lsce h lh JII f Renwny p 1l11 whICh

1 turner l an k llly llnUnUe W nlntfll
retrcu Jti Jnd rc apph lOlh field

Salvaged and Saved Water
Tht x lhlhtle lor S lh lgcd V Her

from l n llltunIfe often mbundcr II d

p lrtlcubrlv 111 In 1 ntC 1 11 agncuhur ll
Im j l ll Dlxlls n f salv I d IJtfr

Ikn Ulrne lholl whtn an Irngawf
rcpLke m uthe1 dUlh wllh a plpdlllC
The plpllLn 111 br dy dl1ll1l131e Jlt f

Il IL l lJXlr Ill lIl l r Cl 1SUllled by Jta

11Iing rbnts I f Irl nw lllg aJong the

dndl

The qu sllon then an ran m im

Jwr Llkt Ihi lha t J W tfr whKh
hdt r the prpdlllc uld h l C J Il r Hcd

I r tr mplrcd Jnd nl l rtlUmtd to the n cr

or JCjUlfcr and sell It or ux II to tmg lll

more arts r rdin W thc Colorado
coun the lllswer IS nl

L ndtT the 5i uth us on illrr

C lINn llhHl DI flll ShdllJn Fcums deci



I n f Ihe L klf l k lIrreme Li un In

1 75 I p fsn mnl l IhJ W lltr md

Un Ih lI w llef b pnt 1 Wller nhl

If Ihis appn1l h wac lkn J rdln

hc un s pInIL n the uS I 1 p wer

IW IT a nulld L r Hluld entrlIe I bdler
wlh r nghl Ihan the eilrhe1 dah on Ih
ntf The roun rukd lhat Jny lhlgcd

waler hd ngs 1 1
Ihw lttr hed nl t Ihe

mdindual hl T JU C JpTJlIl l1 r

fl mwes Wllef Ilmt plmt

l ed W31 r I I lp cd hI fltUrn

n m5 r s11v 1ced w ller b n 1 pr 551

ddmed In C II rJd Jta 1 1 Jnd Ihat
ffe 15 also much dch lltd l 5mg It
sallW Tnano Jll tfngJtLlT Whet flptlL t S J

prl I u ly unlLn d dULh wlIh pip 41

wal l hy rcdu ll1g eel I c H Cf

unlike Wltl r 1 1 h c ap ratl n thIS eep

lge w uld h 1o ft turned to ne uh nn ro

or JqUlfers alld Iten u d by I ther W ltLf

uSrs I fulfil1lhelr waIn nghLs
em IhungaL r ell s l ed 11Lf

Of USIt tll IrnJte nlLlf a rcs Ag lln th

JnswLf IS nl lkcall J I n reJm 1I r5

dpend n thcC fetUrn 11L1W5 tL lulrill

the If wlIef nght5 m d W llef emn t be

Llked nllLI In indi ldual5 ClSl1l1g IlT

nght delft If madc mIll 1 n W llcr

Lil acc Sal d lltr uld reJu luWr

rclurn 11tlW 1 surLKe fUl1oT and shal
1 1 r tmdw l tT h1c k to ncarhy nnT

Tlmln l f thc return lows llll ht al be

llteR d Jnd hcr waler nl ht lllllld bt

IllJured IS a result

fTcnhc1ess WIll wallf III thlio m m

ncr m he J yaluJhle nmmhulI llto wltl r

effiutnl eSpfially dunn dlou hl Wala

nO kIst to npa l an 11 held III I reSr

Olf for Luer Ul By nlll1lmlln watef Il5t

to Sleplge nlLl or farmers an Illlre elh

untly cllrtu wal r dclLwnCt Ihe de5lrt J

hllmes llr ridlb 1 1 w lIer n 1 bnga
dit ntd Jl tht hcaJgJIC W wmfllllte It r

epaglmd e lpo f Ill l1 c m he left m th ll

pan t f Iht str am I P It t1lt llly Lmpnlw

J4Ullic h lhlt11 r hewmc re idily W IIl1hle

III other dowllstre lll1 uStf

Water Delivery Systems
lmprtwmg IfTlgJtlO1l water deh a

systcm IS Ill Important trallgy Il l

ll1reasmgagricultural WaleI use dh wl1ly
To rcduc SC rpagmd vapor Ill n dach

nr ifngJII 1n lmpmlcs an muao the

efftdCIlCY tll thelf water lkhnry sylems

Efficicnt Water Use in Agriculture

h hmn op n anhen dllche Nl mwn

1l1 Ihem 1 1 plpclmts

Results j J It e u tudlmdu Itd

by th L Btlfl lI of R cl1m ltlm mdl
at Ihll ltl1ln JlIh If rcpbC1n tht m

with bun d plfthne5 an rcdue p l e

by to yl ptflcnt Eifcdt e IInmgs
mclude p llng m ucn lb su h IS ll Tl IC

nptoed Illd buncd m mbrJnt 5 m ldl oj

ph Il s nthll ruhblf I r h ntlmU la

IllJ pI lymcr5 5ulh b p ly lt rylmides
H l Wr hnln Ilf watt l JdlefY

5tcm Illdr IIllJ Il lll rcdu t J nd 11 a

h1SI r1l H lurn fll w pJ tlrns III shlllll

Uncompahgre Valley Begins
Replacing Ditches With Pipeline

The Uncompahgre Valley Waler Users Association III southwest Coloradn began
convening some of ItS rpen ducn ddwery system 10 piXhncs III 1999 wnen it

inslalled us first 75 miles of pipe The association now boasts a 25 milc network of
delIVery pipe and continueto add a few miles each year according to manager hrc

Catlin Howcyer convening the entIre dehvcry s stcm will take y c3r5il still includes
mort han 500 miles of eanhen ditches In Ihe meantime Catllll says Ihe association

lines ditCh sectil ns lhal have pronouned seepage leaks ilh a polymer called poly
acrylamIde or a new synthetic rubber matenallhat is resistant tn ulUa iolet light and

maintains 11exlblht in temperatures as low as 25 degrees below ero

sked why the Jssocialion began replacing ItS unlined ditches with Plpelme Gulin

cites three reasons a desire to improve the quahtof waler delieroo to famlers the

avaIlability of federal funds for salinitcontrol and selenium reduction projects and

water onservallon
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Efficient Wlter Use in Agriculture
rllllndw l CT d p nJnt l m u h

lhll k und 31 n the lIth Plaue mJ
rk ms R1 lT f b1r1PUTln cal nn

nllll1h 11 1 11 In lh n c ITe

prclidcd 11m 1 ntirdy hy Xp l fr m

Imglti 11 mJlmlll I dI11ht uIJ

gT uly Tcdull urfac Wlla fl l dunn
1 lCf1c tm16 f Ih YC H Jnd p lcntlllJ

m UTC mhcr wJla n hl h ldr

The lkhwry y lcmn 4 I r nt 1

C I rJd J n ultur ll Ia pr wllkr
mdudc l mf plX hns 1T lined JIl h 1T

uuls J rdmg III lh L 1 DlllJ tl mJ

110 5UI rh A m r1

Irrigation Systems
hndmg the nllliol effluent Irn Jtltll1

y tem tor J IYl n h IJ lll hc I1Slda
llllll i lllmy I ldorlid b 1llp r lrhy

Jnd 11 pwplnlcs plt ll C b tT U 01
Jlue of 101 wp Y wn I per ltll ll Ind

mJJnt nJnlT costs t nl r nylllr l11tllb

lIld Ihe S mcffl d 11 crllp YlddJlltl

4ualily h f tOI e rl l n 111 lllk IrT1 l

t1 n mlto l GIll kc 1 nsJdcred SupCfldr In

all SIUulllllS

Torct typ lrn ltl n Ire u d hlr

l rl p III LI1 r dllsurLl r l lI fll
lcm pnnkkrmd mh rlrn Il1 n

Idnp sy tem Ud h t stems lmI

lInllhl IWI thlTls 1 1 LI 111rJdl Irn lt J
I1no JllllrJm III lJlhlKl1ol Tnl 111 J

2 1 t l WilCI U 1111 FUTWlrn

Ullln IS tht TI S Ollll1Wll t 1 1 1 surtJl 1

ITn IU Jl III C l udll rnnkkr 5yQI 11l

Ire u d l r Tlll L j thl rl ll11111m third
11 lhl 1 11t ITn lled gwunJ ll th lI1 I

1Il ru nl f C ll r 1JI 11mb IllJ r ml h

u 1ll1t lrrl ltI 1O Iem

url I lTng llh1O y llnb ulh b lur
f 1 1 1l I d nlL llllldlrl the ldeq and

le I 1 I XjXllI T mt H l lrflfall Il hut
Ihl lre all lhl k l t fhllem In order
J f Woller tll rl kO thl end 01 Ill urn 1 1

I1l1d lmg 1l lT mUt Iprl 1 11 1 1l1f 11 1

lh uppr I nd I Ih hdd GIUIll rulh

l r lldw llCr 11 11ll1 I r t nd lrn tltln

w tl m Lh lt Illmiml r run n b JHnbut

lllg ucr mlllt nnly and pn u ly I rl

lIlt ficld l r ex unpk pnnklcr l l dnp
s lrm trt nsldl r d 1l1 lre dlin nt

l I lh r llly lrngaUt 1l dhnl ny

Coalition Fights Tamarisk Invasion
Im aSlvplams are gulping millions of gal

lons of Colorados water e lch rear stealtng
supphes that could be PUI Itl btnefictal use and

exacerbatmg the droughts and Wildfires affiicI

in the West An Asi m shrub called tamarisk

Tanurical eae Tantarix ramIJsissima Otncb IS a

panicularl notorious thief Invading loweleva

tion merbanks thwughollt the est mduding
those of the Colorado Rivcr and lis mbUlaries

tamari ks guzzle up to 200 gallons If water per
plant every day In Colorado tamarisks may

I consume 250 000 acre feet per year mote than
I natlve vege1tion according to research cited m

a 2003 joint resolutiOn pbtd by Colorados

I General Assembly III suppon of national k la
on to authorize swdies of lamarisk and olher

non native plants
T1mansk rool systems can reach depths of

50 to 00 feet tapping into both surface water

and shallow groundwater supplies The result

ing tamarisk thickets quickl crowd outnative trees and grasses and displace WIldlife

In addition tumansk also known as salt cedar leats salt reSidues that can dam

a e productive agncuhuralland
The Tam1nsk Coalition a nonproht organization headquanered in Grand

Junction is dcditued to clntrol1in tamarisk and other invasive plants To learn

more about the Tamarisk Coalition s mission and acti ities isit its wehsile at Vv

lamariskcoalilion org

TGmarisk moyirNOlVeOJW
the plants and Wmynrg me swmps MIh

herbiode Monrronng and momlElllrlE may
ofso be required to enwre renIMJI
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dl nbt th1 lTIll rrj nn lllu l f hI

nrig l1hlll IIm m Jehnng I ter0 the

f lt n I pLlnLS I n ill mdl dual rann

M hl ld F f ex lll plt il an IITlg ILlln y

t m IS 75 peru nt dftul nt thb melns 10 11

5 pau m f thl w 1Ilr di l rteJ h m ll

llTe ll1d lpph J t Ihl field 1 s wred III

the Xl T1md n nulllld b Ihe fllW

mI TI p Thl I LhtT i
p
T el nMY hI llsl

l C Jp T IIln l f m l relUm the n I

11 r umhutf lquifn II he wuhJr l 11

hy m thlrlbd

Tailwater Recovery
hl n ld III Irn Jl J he Ids bl WTllI S

Sl lUrlt d nm n l lIecl at the lo wr I nd
tlf the hdJ Ill Im Ltl r cJplUrthis
lalh l l r l 1Ij fl U 11 ll1 Ihclr ll n belli
Il ll ef 11 llfdlllg tll Dlk Ife chid 1

I IlCr upplIII tilt Iall n lllel r IIlct

the lllll1t Llplllfl rulloff th ll n 1llJ lcJ
Ir 1ll I11I1nl d prllJ1 ny Rllll ll1 fr Tl1

illllthn 1f11k J lr field musl ht 111ocd
tll relurn to the strClm tllr lrpf j1TlJ I 1l

b dt1 vllSlrelln W Hcr usns

Althl tl h lll ys mllllml mg run

11 to rTlhahly 1 m rt Illsl dfecow way
Ii b sl n llr111 Hcr dhdrn Y 1 Iilwaler

rC II me fl lbl c m llllriblll to Woller

n mgs CfllrJin t th Clllllrauo tal

l lllnr l lL Vl CI1 11 r IIIt EXlenlOn

rrtl 1llg lllwalrr an II1lfl l e t Il fJ rm

waitT USl dhucnc y by 25 311 perrnt

Best Management Practices
RI Ulmllendcd lmg lttll m II1 lgenknt

prJcties l1l1t1Lfl c Hcr 1I dflllem y
l Cll b tmpr W 1I r ljualllY hy rldUl
IlllTilSll1l1 Illd nl nr 1ll1 ur c p lIulhn

twm ftrtlll ef Iwsll ldes and hl rblUde
Best m magen1L nt PI llll rS 5 11 1 1 1

m lllJg1llf lgTlculturaI Irngallllll If

descnhrd III nUlTll wus d I UnlCnb

l mm n B IPlllllude lmg lu lll hedul
Ill land kwhng md lhanllnn tlll lg
Irng lti n B I s pllft to C I fado 1 r1

culture Jre detJIlcd III L Llll pcrltlw
btrmllln Bullcun C ITl 1 atlahk at

lmplwwwulllst lle eJulDertslollCropl
I XllbJI nI Q QPuhs hlml

I
I

I
I

I

Irri llilln Sl hcdlllin
Irn J tl h C lfI I nh ll m f rm Her

dh wncy hy chcdullll Img Hil ns hJscd
on soli m llsturl md pbm r Jrl tTanspl
1lI1 ln lET rJ1CS Idcally lmga Ors oould
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Table 3 Comparison of Efficiencies for Common Agricultural Irrigation Systems

Irrig lthlll Irrigati m
BI st lanagement

Tnhnolog Deniplion FfficjencySY lcm
rangt

PrtclitT

Waler b dl cr1d from d1td1 nth

Fkxd
little llr n0 CllnlW S olhcr thm r t 1

IY 10 din ct lhe prc3d llf w tn dl S 4 il

lhl held or p1slurc

lost cotllrntm IYI l f urfan ImJl1Ot1

FUffll
In Clllor ldo Valcr IS durmrkd Jl TI 4 1 1 Lininddl cry daehs or

lumlws and applied 0lmly a llml ln repl tng lhem With pipe
lhe fldd alone Urrl Gated plJX

Surbec Ilcr l apphro to Iopmgf13n lar Land kc1m
gra ity fiowl BxJer 58l1i

stnp5 f land hflt reJ by ndge 5ur t imgallon

ahc1O lteJ plf 5vtem nd Tailwater r t lwery
waler J TI furrows 1I1 lnlemltem Addltlcmal

ur s Thc first surc wets Ihe surf oce 530 ill

Sur e
I the lllrrtlw mslIlg sotl plnldcs pared with

u t1S1 hJate and flHm a Stal thIS c mlmuous

lllows SUh cqlltnl apphOlilfls df fil irrigJ
WJler ll now ill muml rmfy d wn llllrl

thl furro

Ut spnnkler Irngallon on

Lllall Plpehnes dh l r waler Jcr

Hlgh held with Ioarst tfxtured
a hdd using big sprinkler gUlls thlh Sl lls

pn uff y cmsll1 nl k suslIl ndcd prcssur

ll varymg h I h s fh m hlNS mcdium
O M ChJn l no1c l nflgum

llld h w prt siun pn lbhlll Ipplll lll
JIm hl lght llr dwpkt sl e

Hlgh medlum
s ms

kdlum to mmim ze runoff and

Sprinklers lnd fow prl sllre pressure mereathe 1l1lllonnllY of

s slt llIS

pnnkler sycms Gln a he dilkrcnl
6l waterdlStnbutlOn

Illd hy thl mtt hlnISmS uSo d wm e
Lt l nrry

l s ILlwnw lterprcs url

till pipelin 5 llrt SS the held C mlll
wapply Wller wllhm lr

systemlIll1udc enter plUb Jc Rllls prt l bl m hck the wI ran py

mtl bll ral m s sft m
clppIIC lll l

r uher lhall Spra lng wain
LLJ1 fugh mt Ihl JIr

Sud Kl dnp
Emmerdong pipes llr hI ddlwr

7lhl
WJler dlrttly lhl ll surlau rlmlllln lzerll mg

Emmers long llpeS lr h l dchwr
Wlla f r mkm lrng llllln

hroirng lll n SuburLlo dnp
Wolter hel lh ll SUrf I C

7lL9i systemsmllstocftftl fd

thwugh s rlem l T Illd

llr pnnklcr
Smllf emmers plated ull hon n rs

7ll y
ftltt r

kll lln JUS llxc the H1 Urf ltC
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apply th proper Jm0Um i Wlll T n Jcd
Itthe nghlllmt ll replenish 1 nllllstuTl

Jnd mlLntJ1n puma pLml r wlh

Dctcmumng sOli ml11SlUre an bt h

simple is feelmg th l il r b rhl ll

GltCU b usinf mrmerto d wnl lJd
liHJ Tlmmcly from on fann mOlSlure en

rs OII1 r mctlhxls Inlud 1 samphng
JnU weight lIulYS1S l T mllnlc1nn denu
sud 15 gypsum bklCks md ItmWmllers

ThiS ml nn Il l1 In then h m

bmcd lth dJtJ from Juge thJI eSllm IlC

ET in the field Jl1owm Img l Of w s x

hll WP waler uSt ml wuh hJnpn
weatha Ctmdl1wn In me a Cl m

pUlcricd lmgJunn s hcduhng prlgr Hl1

an bt hnked um CIJy III Plpdme 11

meters In the h ld Jllll lllg w uer lpph
cltlms 10 b nllllnuJ lly dluSt J lIT oil

and weatheT nmdl wn

n mk areJS 01 Colorad l lrn 1t 1ro

em llblain 1 1 11 T alu md c uhl r

dMa fmm tht Inlnnt For t ll11plt tht

Col11Tadl1 AgnculluT ll lete wlo lC11

et H1rk tCllAg kll clllku 1 14 11 chmJ

wl 1gic d ua thnlugh 1 sy tcnl llf weather

ol ltllmS Il clted thr lu h lUt Ihe ute

TheSdala 311lllwllh r ll ttrne ET

eStlmallS Jn J lllahk llnlinl JI hllp
Ikcc 1lrn lS ll h1talc edu clla rnel

Pwprr IrngJlion sl hcdulln1n

Khlevc lIfT l lngs f ll l 1t 2t pn
ctnt accordmg III Tt sc fch ondw 1td hy

CSU HIlT TL a 2t 0l tbraska Iudy
found up to 5 pacem 1 lOg m bOlh

wattr and enl r U

Land Lndin
Lmd gradmg equipment 111ln1011 6

analilllh in fidd tllllur Jnd bdht1ll S

more Ull1fOTm dlstribulwn III ll ld l1r fur

mil irngalwn 3Icr Llscr keling thc

m SI prt l land le Tlmg te hnllll y
USl IJ r oll1wlkd radm eqmpmt m

Con efatinn Tia C

Conseryalion ulLIgl n f rtl my Ulti 1

lion rntthcod Ih lt leawJt kbl 0 JX runt

of the soLI 5 urt3ctLownd hy TOp rlslduc or

stubble By malntainmg mlln round wlT

Jnd dlslurbmg k 5lil thm ITadlllnlll cuI

liatwn methods llnSl Jll 1n tl1bie tech

mques llnpcde Sl 11 Cflllltl reduce run tJ

by holdmg SflllW and rlllllall In th fJeld

dereao surb c e l X dtlon Jnd promotc
the sw age of m lltun In Ihe SOLI

I llyacrylamidl
In rt enttJrs u 1 pllY llTyltmIJt

P P hb xL ltnc mcrehtngly p Plllar
w I nlilolte m lrt dft tl nt fIlllt 111 1ll If
wun 1I W J ftdd cmd Itl reducl x p l l
In arthen l an lls l1en ldded w Tn a

tU n waler as Illlpphed ll J held llfIlllW

throu h leakmg mab thl II ng holln

hlgh m lkLular lt lghl pll mer 1dhlTe ll

111 pemlclsuspt nJt d mthe Weller mak

tn them he l ler 1OJ prenpll mng lhl m

I thl blllllm If Iht furTLl lr Glllal The
Ill1 pilrtldes thl n work w scl the 111

reduung tnluII mfdlrluon oi thl Wller

In Irg lrngullltl Gm lls P l 1l tcn

Shl 1 n Il stgTllfil amly reduce k lk1gt If th

1Oal wller L lrr1e n u h tlt In tht held

PA I In mcrl1SC thl dTilen and spt l d

with whld1 the Wlltr m d n Ihl fur

W lnJ m rnlu t Tllctnll by 3l1 per
cent k llrJm III CtlTTIn1 rtSCMth

Crop Sdll lhm

Ftl1dtn wns I l n JUI Ihe waler

dttn lI1ds llf gfl m CTlp IS 1 slgmiltJm

ch lllengltll rcdULtnh lgncul111ral water

use Lndcr sp lfi i famLdl md other

c ndltlllna I en TOp ft qUlres 1 knl v TI

qUJl1ll1y wltcr III 1wv md pwdlKe th

de lred Ield For t lmrle alblfa glncr

J
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T
r 7f

I

lIly consum6 up w 31 mdl s j WJ cr pa

nJWlng xa Jn w rC l h pumal lcld

h 31thy bhJlc r lss lawn might fCqLlIT
l mC 29 1l1 hl5l f Jltr

Therchlrc bide fwm pl lI1lln II

wllcr usc n r or alcpUn maIlloT

qdJs the onh uniT wa1 tmnlT m

reduce J crops bbll w ller demand 1

by T cluelng C lP T Illln kdIUlll lOd

cw prcsurc sponkler sy ms 1 well

3 clop Irn ltllm s i1em ilTC putl ubrly
dhncnt at reduung eV3p ratwn hl l3U

Ihcy lrr1y Wller hcncath the plant mop
or c1 e l plant Wtb O nt mJnj emnt

pr lLllll S Ih l h lr the 5L111 f lln ml

tUTl Ll h b u nl rv IlH m tlllac i C

C nSlr lthln Tll1a p 21 em also

TelJUl Ih lm lunt f Irnto lllon waIn thM

needIt he lkhn rtd to 1 fitll hum
Jnd R UKh tll1 I m1ll

hl l1 Wllcr l III p lftlularh hNt llr

pl j r olmrk 1 1 r tllt 1 dmught N

lnllltld gfl undWJkf I lurcs lgnu

IUTal pr xltlt r tnl h l e 1 h Il1 thl H

W ltcr m mJIemllI 1f ltCpC tll tn 1 1

Ihe ht I pt1 lhk retllrn m lmm 11

dl l1l l11d r dlldl ll trJIglc lIldudl

Rcdllt Ih I ul lrt l C I Irn llcd

IT pS
fl m trll r p lth dincrcm p lk

l t r reljl11remcms In lrdcr t dlSlnb
lIle Jm Jt11rl lwr lln cr 11mI p In

Redlll thJmount l r Irn 1l1t n w lltr

apphJ 11 a pwn lLtld thy I tpllno
lowt r ljllhly rr or wa l llb

Pelay lfn IlIlTI tmlll TIll rl ldl nt

I l w lln rtljlllr ntnt SI I lIld

1h fr llllrri lled I drylmd
1 1 PI JlIl um

l

Incentives for Eflicient

Water Use in Agriculture
LlmlCTS JnJ randlCr havJ antty of

1I1cnl1 t w pursue mt rr wJtcr dhlem

lfngJ lln qlllpmt nt mJ m mJgt 111tnl

tt hllllltll s m InentJ l He eL 1

n lml mdudlllt pl l nlll 1ncrt l m

u l ld fL JIlL l d enagy md pllmplll
1Sb Jnd lln1l jl mgs hLJ 1 J with Il S

lhr mtenlh y ttnh llhr in cntis

l11tludc UTlpwtJ lLf 4t1aht stor lg 11f
OJtcr m resf 1f 1 1 rckJot when 11 is

111l1 t n T kJ or preSCf Jtll1n of Will 1 In

deep lqWllr rl l future gner l1l ms

Finanlia A i anffl

Col Sharc Program
A n ultur ll Iwdtln r whl WJTll 1

tnhJ IKe lht dfLullL of Lhll lrn allon

llr J C IKk wJtLfmg yslen s an obtam
Icrh11l al and hnanC1Jl h 151 I11e fwm 1

vanety j rC5our t s lTlllIdl11g beal 5t llC

nd federal agc11l X Ullt rSlUs anu pn
JICC mp l11lCS

hn C k r ldl Irmernd rJnh
IS the nh l eXl n i f l r 11 luret 11

le hniu Jnd fLn 1lU31 b htanL l thr
atur l Rt Juru C 11f atltln T Jl

C RCS a br ll1Lh pi the L5 Dcp mmcllt

l nll1tun lull1pl progr lms jhr

1 lS l11 In Jddrs J vanely 11 n Hural

rr mre llmL m ll1c udmg wiltl r qual
Ity water u eltlClcncy lil qUI UV ll1d

1JI er I n

Onof thL m 1st rt lent mt rxSl kn n
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AOt jllCh ArlhlWll I Illl tho
luld l W l lt ilO ll illl Ilt

lrtih 1 1

RCS rTll rlm IS th Enlwnmenlal

QUlllty lnccnllns rwgr ml E IP This

rrll rlm Hcr5 be lh ItcOmet Ind tman

1 11 hdp tl tmlcrs md fJflho r who
WHlt ll lmpkmcm O11r wlter dhClcnt
Irrl JIl m s tcms r pr lllc s EQIP
h lTI s up Ii 75 pcrctn1 tll th it 1

Intallm mm w lllT dlhtl nL Iixhn ll

It lIlIUJlll dlld1 hnmg JlcJ ripe T

rnnkkr j h ms

An lna RCS 101l1 1I1 the l r UrJ l

mJ urt J f J la Conscn llllln l l l

rn grJn1 I J CIISI sh lrmg rrLlgr Hll f lr

Imd wn rs Wh l ld 1Pt llfbtTl llln nll J

ur S llreduct m umpllw w lln u In

2lX12 mtl 2 11 lh l C pfl rJm p lltl

Llnna I tl 111 01 nll fl nlll Si mllh m

to r dtl T WlIlr ll tn w allnjWr f

f unnmuglllaUy pr ldutl IrngJll d

land In 2014 lundWerl a III lbl

II bnd I n rs III lhr e I Jla hedIhal

dqx nd 1m gWllndwaler tnlm I hI If IIl1b

Drip Systems Decrease
Water Deliveries and

Increase Yields in the

Arkansas Valley
Farmers In Otero Countarc usmg

clnp systems to irrigate more than 1 000

acres of vegetables and fnuts accordmg
to Mike Bartolo egetJble crop spccial
1S1 with CoklTado Stale UniwrsitCSU

Cooperam e ExlenslOn Bartolo estimates

that almosl 90 pen em of these fann
ers are 11s0 using a practice knolTl as

paslicullUre in which subsurface drip
eminers irrigalt roots belowground while

aboveground four fot l wide black pla ic

sheets are lucked into the soil around the

plants The plastic sheeting increases

water use effICIency by slowing losse5 of
soil mOlsUTt and also has been sho m to

improve idds and fruil qualily In fact

many fanners have seen yields almost

double compared O crops irrigated vith

traditional furrow systems

Additional studies at onion fields at the

CSU Arkansas Valley Research Center III Rocky Ford found significant water 5anngs
lth drip systems In a two year study researchers found that conventional furrow

irrigation of onions required the application of more than 72 acre inches of water

much of which ran off as lailwater or leached through the soil In contrast dnp
irrigated plots required only 15 acre inches of water to produce comparable yields

Subsurxe chp nigooon ems target water

yQI pIall roots HM onles 0 fled soil

lrdrorerhelocGL1llno seedsreaatosprovt
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AljUlf r IS wdl h III lhl Rw Grande

walcr hed In Ih m Lws al1
Thn ugh the lN r Ctll rado RJwr

alm1t L mwl Irl 2rJl1l the L S BuTtau

1 1 R Ltnllll n IIsI1 PWlJ fumb lhrou h

the Ct 111radll lte C 1llSl n JI1ln BO Hd

mJ kal RC lllf1c 1 UPPIT lhnlY
Clll1llll prl j S 111 three riwr b l lI1thl

l Ul1l1b I1 D I ft Cl Dr ul all 1I1

Juan rm 1 lhl prl Ilm 1II1d wnn

rl elt t hlllll mJ fin Jnnal b I I Jnn

I JmjH e lhe dIl I n y 1j their Irn a

tJ I1 s l ms fHICIl lkY mlpwn ffi nt

th lugh 1l1ltlJled fl r ttll pnmuy purptt

f r duul1f tht Jmnllnt l f llt mering
the C I r I D RiHL run tht sn ond I

hel1dll j pn m llllg lTlre dhntm appll
l IlJ ll mJ uehl ry e f lrf1 ltlOl1 water

rhl CI oraJI lellC C IlSIfvaIH1ll

Ik mJ l I lht tl s an ther mCl I1lI C pro
r lm f r agncultural l wdutr whl rely

prinunly ln r llnJw ltlr Kn WT1 I lhc

lrn lti lll r 1 m l Cme111 Pr1gr lm

II is d I l1 d II h lp astlm CIllorado
f lrnwro h l rump gr undw lIn frl m

Ihe J lllJ1a ljulkr ThllH l ClmblS

I om 1 L ll Xl Icrl nl Irng u d land

lI1d nnLlIl1S lhout i bell lrn l l ln Iell

XIYllTsuch b Ildlllolll1f md Irn l lol1

hedu1ing help lmd wners reduce Witer

111d ncrg UC b Il lIed with well pump
Ing To laIr l In b X lted wllh the

prt Cr lll h1 l bnn suh tJl1tJal 111 1 111

Slm I ll Xl ILTl ket of W ller to stay III

the aqUIfer md rcduung cnerg u hy an

eSllmaltJ 60 1 I 3 1l11l kLlwalls

I

lIer Ratl Stmclun

h 111 01her w ller uSsecl lr con

n l illn llrllntrJ f lltS nd 1griculturaJ
llb lller a mt lgl dlnut the value 01
the 1tl r Ihey purch J Tlefl J ratl stmc

tures In mh Ihe pnc l f water nsc

llh l11crcmlntal tI1ueass In d m lt1d 0

clKourJge IrngJlI S lel apply waIn mllfe

df1clenlly III rJer to reclm l C Slo

ll1e perce11l 01 lgncultural wHer

pnllua 1I1 Ll lorad unemly uc lm

kmn of C I1l rvJIlI n rnn slrUcll1re

kCl1rJm 1 thl 2l10C CB r pm
ml hl an iUo lUprh s mtrll

R p n Il lhc l ratl SlruUr

depinds on h l lh niW pn es com

parwuh prl l ll l n a well In

tho nrall ldJltJonal Sl t l the fanner
In me IlTst mcc1 rH tlllUrJI w lter

dl lnLh In ll e lhextLI m ney rJled



through n r Itl ln T lh t
l ImpHw

theefielt n the dl tnll I nn ll1l

Slt nlS T l help fund more dTt1ll In

fml ITn Ilhn nkms

OtlU T EcolIHl1k Innn1ht

hn d odlllrwhlthr III m lke the

1tn uh t mu ll 1nnS tllnt In l1 ImpyJ

Imgallon tcm lnnef md r ln hcr nlL 1

hk Ih rnelw t Ihl mw un tll an pJ f r

lblf 1lhin l rC L ln lhk nc l j time JnJ

If It m1k x1 hn3ndal il I1

Irri at rs wh l prnllarurLe I f

waIn IS llunJwaler Lm lmcumcs I

slgmfK ml fldUell n m ncrgy l t J

wdl b nuJstd lTUr YldJs Jllll rldlH d

lp Hltlm llld run Il Ilt f n n trl

ll1g wm hl1h to l l pressurpnnklt r

Itnb The CL1 raJo UtI C ner llll n

ioard h b d umllled nurnr ll I f

tudu s from the t lte E 1 tern rbm
when 1fn lll1r h r rtljd hlgh prt
sLlre systemwlIh lol l pTt ssurc llk CUI

their enag bll1 hy 1 much a S lll per

ml nlh whllt Inl rl a mg y1t ld

Growlumg urLKl uppltes IS Ihl lr

pnnMry lum 1 Imgmllll waler h1 II
t l it ld llllTl le Jher inslallm m lR 1111

lent Img l11 n S Slt m F r t Clmpk tm a

I rs In Ihl rbns1S all hll lhh d tll

dnp Im110n meth xb fr mell ll ind

l lble l WPS l T llllld m HketiIIllTCiIt in

Iron qualay and le1JS

du ation and Trlhnical j l lIKt

lmvcbltllS WlItr l mSt f JIl db

IrKt Irng ltl n md dith comp lllks mJ

Ihr kll l aglI1 I S l fa Cl I r ld l n

uhural pwduCl r 1 melY l f edUGllWn 11

mate nab tr lllllllg wQrkshp and held

dl llwnslratt lIl pmJcns to hdp Impfllh
WJtn ust theln mc lgt nnc als
fler lnlenLIW5 such J Irem ul1atlpll

If 5 lil nWlslUre mOI1lIlT1ng de l f or on

It It lhnl lonult lll m

1 the sl lle lcwl Colfldos nmSt r

JIl lll dlstnC s dorlllt rl kn wn b II

C lnserJtlon dl trJlt pnwlde II1pUt and

dlfeL lln l XJl Res lfl e upr lI1

slalewlde lnd rq ltlJ1JI pf lgranh Il hdp
jarlllers Impro1 Irng lwll syI Ill lI1d

the enlronml nl Con5lfvatltln dl lnll

er l Hf eogrJrhl Ul3S and m IY 1 111

tam numerous kul WJtcr nuna t nwnt

1gcnClL induding c lnSCf lf1lY dl trh b

rollndah r mana elllem dislneh md

mun1llpal water provider

Efficient Water Use in Agriculture

Demonstration Farm Explores
Real World Water Use Efficiency

The YUITI3 Imgallon Research Foundation deOloTl5tmtion farm is ttsting the efftCls

of a vanety of Olter use efficient pr lctlCtS in real world situalion UlCated in nonh

el stem CoI lrado where groundwater is the pnm uy source of irrigation supplies Ihe

farm is exploring h w10 produce acceptable crop yidwith the smallest possible
amnunt of pumped ground lcr

Iksearchers are fOCUSing on tillage and cropping techniques thaI Ttduce evapora
tion from soil surfaces and t nCOUrllZ e ClOp5 to lllaXlmtroot depth They are also

evaluating the ablhty of crops 10 v ilhMand srress during noncritical water use pcnods
The proJect launched m 1994 is a pilnnershtp effort of landowners kx al orgama
lions private industry SlalC and federal agenCIes and universities Details alltut the

ram s crops and irrigalion systems are availabie tm Ib wcbsitc at w virf mfo com

rheYuinGlmgaa On Reseora tJOi1 o tesins neiiigatioi1
teehnoIogesondproct ees

Ch lIenges for Water

Conservation in Agriculture
me of the m llmp lnanl stumblmg

bf xk t 1gncultural ltl r Onef lllln

in Clllr ld l Ht
r ltcJ l I n mll

Thlppr pn l I n ll th all surLIl

wltlr upphes nd c lmffil n mlS tmllp
Ill l1 re i1rdlllg Ih USIt IT b lln PfLl l

slLln11 Ihe stal water f1 hts I m

c n 1Il11C dISlllenll T pl s 1 l n

ttkrahle h Illcnge III lgncultural waIn

m rvatlPn F1 1Ilju og mtcrn lllon ll

Lllmprlluno n5m mpllt Ul tS mJ I m

m xlll pncthaI h l n t tnTea ed 1ll

nal terms m 10 ycar farmer In mlllY

areas can III affllrd the sl mt 1m ep n

ollen 1sSt lIalcd llh dhlleoL lmpW e

memIf Wltl f pnes arc relauwly me

pcnslH hi uealCs 1ddlllOnal dlstnccn

l Tstl L mStf e

n 1ddlthll almost all of Ctlllfad l

ri Tr y l m arc yeh1rpr prtatcd
mlanlll l the c urh h l e Jppr to nlr
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Efficient Water Use in Agriculture

nghts w dIvert W Ilf I lll lit the treJm

than Ih inhum or W l t Ill wmg In

the r am rom Jll5fv Junng an an rage
year Thl rnc ll1S that hen COWI ala

nhl h lder fre up or an water scc

aka cd Jnd S md iter p Hn many

JllJll r u tr ar ltlt lmat1ally waiting m

lme Il use 11 I In queili n aris c why

mS1311 an c fll nSIT Irn Hlon system to

SJI surlJ t WJlt If roundwatcr Just
l hJ 11 IlIW J nstreJm f T anlllner

U r l f Jusl uur nl l hhor can pump
nWTe gmundW llTl

Water nghb m extremely valuahle

pwpcny nghts fhl l TT under ul oradl
law If 1 Wa l T nght h l n 1 hicn put to

Ixnchu l ll j lT pn d of LO years
Of more anLllhe rJrt may pttlllon the
w ller urt to dt cbrt lhal water nght
ahanJ med Alth 1Ugh a WJtlT nFhl canmll

hl lrgllly consldercd Inandond unless

thl I ncr Sh lWmtent to lband ln non

U If Ihl nhl ten 1 e lr d IS makl II

yulnn lhle tl lhl Sl1rt of procltding Many
watlf n hl holJns arl concerned that 11

efKlcncy mcaUftno longt r reqUIre them
to dlwn JS mu h waterlt their headgate

Ih luld 10 omt plnlOn Llf thelf waler

nght permanently
Thl5 c mmon c lnecrn misimerprets

h lt on lltute the measure mJ limn
1 a Wltl r right Ifl Color ld l 5 a hr

x1mpk that I fanner JnlS to ell hLS
lr ha Jtcr fight 1 1 CIty As pan f the

feqUlred ehange Llf liSt pro eedtng the
water nght wtll he qUillmhed ba d on Its

histone onsurnptt c tle the amount of
water a tvcn er lp on it glwn number If
acre haCI umed ll time er lp
c lOSumptn e use WIll not chJnge substan

tially 1th the u of nlOrt waltr efHcient

Irng Lttl1n te hmqul s lstl Cmp SeleClon

p 22 Jnd therehlre Ihe quantity of
In Ltlutldu ll water nght 111 also not

hang ltll I m waIn nght holders
tnl rrldly ptn elH that If they c er want

to ol Il thllr watlf nlht or ch mge lIS Ul

more elllct nt pra ll e dl mng less w llcr

may Jlmll11 h the JnhlUnl md alud f
theIr waler n hl



Regulations and Policies Promoting Efficient Water Use

Regulations and

Policies Promoting
Efficient Water Use

umwm puhh POhClC
kdrll

Ilt and hxal mand Ht prl1m l I T

olncTlst lffl d Ixh 1 l1rs md 1IlltUdl S

l ward U 1llg W1I T wb I 1ll C lk T ld

Thce JX lIntCS mcludl ktbbtwn p htJ

hy th l S Cn rr or thl Ctl orad

Gena l A mhly uldcl1llcS ISSUi J

by the L nnnmmcnl ll PWtl llllO

Agency L EPA1 r gubtlun l ued h

Ihe CllkH d Dq Jrtmtnl ll Itur

RC lUrLC lq ll dCbl ms h 1lldcd d wl

hy Col rad lswal T Cl1urtS 1fld 1 X ll rdl

naO5 md clwcnanb

Fedl ral Lq i lalion lnd Guiddilll

rlumhin fhlurchoed by ngrc

In tQ92 the l S Enl r y rlIK Ad

hshcd fIn the first Illne n IlI i 11 mOl

mum allow lnk fh rat fur plumbmg
h lures The lq lslath 1l spedhl s 1l1lXI

mum fiow rates fN Wilds 16 gallL n

per flush unn ll U II Illon per flush

showerhe lds 2 gall lns per mmutd

and fauLets 2 g llkm pa
mmut

These nJ tlllllal waterellioelllY sl mdards

Ipply w plumbmfixtures Instalkd m III

newly 1nSlnllled lr relllvatl d restden

llll Jnd nonresldentl l huhta s

Conn J linn planning mandJltd

by federal Itglslalll ll I No lmcmlmnts

to the Sale Dnnkmg Water t III 1498

lhe USEPA Issucd gUlddinls hr mUn 11 11

water Uti lilies W JIlIwIn dlvclopmg 1 31

Willer 1I1servalilr1 bn ThglllddllWS
It deslglled 1 nl lp utihlles 1ll1lPtl

water uSdfi llrKY mtll pbnnin fl r ne

fJoll1les Thn c Sfh of gU1ddtnes He pre

xltl d ha llgtnddtnl f r waler YSlt lllS

crvtng W l10l1 reoIll lf kwer HHer

mediate gUlddmeklr systl ms efVlllg

Il lll O tl JIl1 people mJ ad Jnn d

glllJehnt fl r sytCms SCflIl o m re than

100 000 people CllmpClnent01 the mtll

medIate and 1d allleJ ldehnes mdude

foretaun water dlmand and c llu llmg
Wller utefflClen r mc 1SUTe11 the basl
of clst bendlt an llyes

I
L

SI HI llgislatillll and Guideline

lOIl rali n P lIl1linc In 1991

CClINad hl allle 111C f the hr t I lles

to p bS statewide wat r llser anon kg
ISaU I1 Onpnal1y dCslgned to Imlf 1l

urhan water llSC cITiul n the Cll llTado

ncr COne ltl lO el re ll d the

Office l f iter CClnStTY lIllIl wlthm the

C orJd Valer LOllCr lll fl Bl artl

c on lIld fequlfed lll r prolders

wllh Illnll ll Jchverie f more th 1ll 2 l 1

lCfe lce aJ l knowll as n Cfld l nll

lles 10 deH l p Wlln nCr llllfl pbn
by 1 jl In then plans pro1ders were

lIllnh led tl C lIlSldlr at a mllllmum

W ltll rate strullllrcre tlbh1l mc lStlrl

1ll nllS WJter rdbe systems lnd eJu

l Ulln lm ng lhll ml I ures

mendmenb I tnls cglSl tlull III 2l Q4

ulIlunucd III t nhJnc wlter lPnf llll1n

relaled hn llltlll Jnd techlll il lllecnllc

f lT lorauo n mmunrtle5 lllcndl1lcnh

mdudcd rll ISlllll spcnfpng tnat after

July 200 ered cnUlU l ktng Iman

clal l I l llll flm the CIl l Cl k rad l

ll RC UTlllld rwcr Dcelopment
AUlnont must ubmll J nl Of rcnJ

onSt n lti m pbn fllr the bllJrds Jppr wll

hefnre funds an bt rdcl Kd Other PW l

SlOns lrllrcJ5Cd the opof wllrk f r the
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Conjunctive Use Helps
Highlands Ranch Weather Dry Years

Among the rapidly grO ing suburban commumties In Arapahoe and o 1ugllS
counties south of DcmTr Highlands Ranch is In the unique pIlSltion of ha nit
dc e oped two distinct wattT supply sys emSJ surfact supply from the South
Plaue River and a groundwater supply from the deep confined aqUifers of the

Denver Basm Surfae water acounts for olboUl three quarters of the diswn s 100al

supply and nlnrent wablc groundwater sources make lip the rest accordmg 10 Rick
kloud water re5Ourccs llltnager at the Centennial Waler and mlalion DIStrict

which rves HIghlands Ranch
In 1992 tht ditriCl embarked on Colllrados first conjunctive use project involv

ing dCtp wdl injection Adapung some of its wells ilh injection equipTlltnt tht
district beg m replcmshing its gmundw ucr supplies ilh potable surfact oilter In

wet years
In ycars wuh lCrage stream flows we rely on surface water Mcloud saId

txpJuning how conJunClic use works In wet years we use
sur

lce water and

mJeCl any excess imo the gn1undwater wells Then In dry ycars we can fall back
on the groundwater source This way we can avoid continuously deplcnng our

groundwater supply because ItS our SI lngs accounL

By 20114 the district had equipped 21 wells for inJcctlOn and had uidcd
almost 7 000 acre feet of m alf d water to its groundwater stores Mcloud

reptmed So far withdrawals made only during the dry summer of 2001 han

amounted to 570 acre fen Injected waler comes from the same potable supply
distributed loCUSlomers

CoryuoctJve use systems toke WCler 110m rt ers In wet ad that mer 1nO underground
OQIJI Dunrrg cry years hat Ntef cal be reMfed rom the oquifiy and distributed 0 homes and

C1teS CoryunatveusealowsooestDrTIOfl OIfIOby thefrwOtersupplysyst

grOllldwatersuppbeslllwe oncJprtMdlngmorereliabk woffsuppl Klc7Y
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1ltliC of C nxrYllh n w tnduJc ll hlllca

b lStl1lCt tt 1gncuhuul and mdmtrial
1 11Cr rwndrs mLl t WIttnCles b 11

b lSslgmn It the nc luk l i Olliec 1 1

I
nSCro lIl n lno Dr u ht llujJut1n

In 2l l l tht SI 1t lis wt lghld HI

1 1 IJta l frlilt lt Lmdi 3pmg p bSlllg

I
1 Liw prllhlhlln tht tdl Pl1 n of my
new IHTn1nl lh 11 rc trlct 1 w 1Ir

I the laIlJ tlpm

I
Th ll lInc YCJr tht t lI kglslalUrt

I
11 1d ptlJ J J lllt rt hllll rl it U BIll

htll n mJIIlIl1 el 1 10 pnrlnpks
dl nl J llId tu ure water Iiy l r

lht Ult Thc lInth prillt lpl assens that

lll l LlmSCro llwll ml I UreS thaI d l not

Imlllre t lhcr v lllr n hb twuld aggre
1 Th pur uco

I

I

Efficient Management
of Water Supplies

H I Iiter suppllo m manJgl d J

rq lvllll kl al lIld I lt Wldt k l b r 1Il

I h l I 1 lllf1Lall Imp ILl IlIl how dho Ilt

II
th ll uer 111 h PUl tl UC In r yell

C lfS the SLIti IqlsLuurt and local wII r

pflw1ders h lT hyn dcel pmg mech l

mSl1l l lIl reathe nC lhllit llh whlt h
w Ucr Gill he lr m lnrd sh red md

m nd ar und the Utt tn rdcr W llltt l

uenundTcdiwly 1 thcy mse

Thc tr llqlCS lIlludc lIln J lIIC

ltlr m magt 1l1nl lCihnL k g ts sllth b

1I1IUn tl l uSl l1d pnltTdurcs slIih 1

lnlCmlpuhlc WOller upply agn cllltn1S It

fatllnal l1llre Ik lhlc mJ resr1IlS1W water

lTIana emcm llll 1 k cal 1111 rqlllllal ICII
rhe f ll l lng dtStlbSmn 1 nt l mlJnt l l ht

I a c lmpn henln ItSl but rwjJ an wcr

in f uITlnlly 1 llhlr Opll lIl

I
I Conjum lil U l Conluncllw u IS a

l1l ml l ml nt pprt Kh In WhICh urLtcc

I wltn 1Ild gwundwJler supphearl m m

lgni I llntly ll prodUlC i largl r mort

rdl lhk llrplth lIl cllhcr S lurec wuld

I LenCr l1l alone lunne 1 t U nh
ahOYC 1Wrl prcopIlalllm and run f
surf Itc I ller IS ll rcd f t lata USt by

I 1nletl1ng It mlt gnlUllJwallT lqUlfcr III

I this enan i dt Cp um1med aquder IS

u t d f r swr l c 1Il mUih Ihe same ay as a

I
surfllire ro Ojr A I lla man lgemelt db

I
In mlht als dlritt wall t fwm tteams

lakes IT r t l ltIl prmeable arclS of
J gr1undw llr has1ll here lhe ita can
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mflltr lll Ih t lhwugh n h lr rmd
In lIha I the Wrt d IIr m bt
ithdrJwn at lmle futuro p ln when

surl1 1 ur s IT 11 h n llppl
Tn goal b W Jl l wlter pr wtd

a tLl c d nJ th Ilk t thelT ilqulkr
hll lully um IhcH urt iua

ngtlls mJnJm h fl tlTm sh n1 s

md mmilm ll1g he n ti IT 1l W Ih l

T und Wr l rC Cfhln

Dam and n r lr npJir nd ehA

bililiuion b Wlltllll ncll JaI U f

C l Tldo Url I lta uppll d nJ

In p lTt im lh 1 11 lhlhty It fulh ulIll

Ih WTJg lPloty f It n l f lh The

C Tado Dn bh l1 f Il r R tJlJrll S

P VR hId ldmillb rS lh sl Lls

nun 1ft 1Y Pn1grJDl Jl Ilrll1111r Ik wr

l l lcel III rder l rrNl d wah T llp

pl1l lS w 1I3 jXllpll lf pITl lldhf

md r ps lr 1ll bm lillure l kscrQllr

5lrlgl GlpJ Uy n1l he r Ju l d IS I rl5ult

f reSLTldlOn lmppxd Ill Iklr I lQ

In 2 Q2 O R e llm l1 d th ll

rl Jud d rl n l lr lpally III C I lr IJll
lln lllllted 1 1 m lTl Ihlll 1 il l1 Ilrl

I t of SI f I C Rl l1Tln 1 1 1 JIllUy h

rcp llnn 1llJ rehahllttJ m dJms md r s

l J Olrs CJn he mUl h Ie pl lhln thJn

l nStTUdlllg new sl rar i l lllll S In Ltd

CDR h 1S eSllnulnl Ih ll 2 JU

leet i 1 51 tofJg III C I r IJ l ulrJ ht

reuwtTd ll Ill lppr lnllk sl I 5 H

mllhn Ih qll J t1l 11 JhllUl 4ll per
1lrc f I i 1T 1wr than oSb l r I1l

sIOT I prol I WhKh JJl run th usmds

of dolbrs per a re to 1

Sublillllt waltf oupply rhlno SUh llttJIC

upply plans Ill l t m r lf mlh l pn
Tlt dlt Tl lTI If uff I nt repbn TIl lll

waItT cm Ix pr 1 IJcd 1 1 1 r lrlUll

Jepkunns l n lml dprl T1IY dl Tr ll1ll

dll ws the lla rtht 1 Jllnl r JpPT

pn lll r tll t lh pnpTlly 1 1 1 WJtr right

Ith J Tn re l1lor pnoruy d lle t J s

tClTIpt1rary thle rhns TIllSI bt 1ppfllnJ

by th tal Engmeer SuhtILtlle tlppl
plans nMhe IpprtleJ when lugml nl l

tlllll pl msl lIlg tcrm rlan 1 r pl llT

l ut o prwnty o trlm kpkllilnsare

tlll pendmg III w lter llun

The SUhslltull1r rcpLll mnl W ller

may lw ovneJ l f le ItJ bul II mll l he

l 3 bhle In lht pwper qu mllly quality
plJce and lime m ceary tLl prlwnt h mn

Aurora Leases Water to Help Fill lts Reservoirs

In lanh 2004 as Coloroldo faced u sLxth consccuti e rear of drought the city of

Aurora agreed to lease 4 1 billion gallons of waler from 152 farmers in the Arkansas

River blsm The 55 mIllion deal expeclld to boosl Auroras supplies by almost 25

percent is the ltrgest tcmpor u water agreement in Colorado history The lease price
was based on market priets for crops mostly hay and com Jwraged 01 1 the past
few rears Thr larmers who hllld shares III lhe High Lme Ditch CompanIII Pueblo
and Dlao counties receiw d 5 280 per sharc undcr the terms 01 the lease Though
most of them leased only a portion of their hlSlonc consumptt e use the city expects
to scnc alxlllt 25 0l h IJseh lld with the additional supply

I
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Dan Hemchs superimendent of the Hgh Une Conal oqusrs one 0 rilegates that helps meler ttle

ccmaIs ilow 0fJtm fields and ronch pas urtSIvo4sghout he LClWIfArlwrlsas RMY Valley

f l lllheT water righl h lder f ft nlia

s lUKeS 01 repbl emnt w ller mduuIl w

fr m url Ke trlln or lOr I rt f Ir

n lnlnbuur gr 1umhJtl f lIld r llndw

ler fwm r h tr lIs l r h bllb

Interruptihle water upply awn ment

III yelT S when 5treJm ll ws Hl p ml ll

lady Jr t nlultur 11 pfldU er mJ

umslder lTTlg ltmg thelT fidus 1 lrullk

l nde j llr L 1SLnthllr watlr t l J munki

p IIIlY may r lp m rc T nUl Ih m fm

mc l wpS lhal f1il Itmlll noml1 1ld511r

qU lhty t md mb T l 1 I tllt lIt 1lTIp rJry
wal t r ll1o lthms wllhmJ Ihnl l d Il r

lun lppr lll the 111 k l r llunm

2 1 aUlbllTl ed Ih use 1 Inl rrupllhlt
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ttlr uppl1 rCcmcnb lntrrupobk

1 i1er llppl 1 r mtnL omelllncs

knllO n J In YlJr lcaS Jl lrrJn

mcnl between l ll I l nlllTC 3ler nght
h ldaUSU ll1 m lgnrultural Waltf U r

or u r Jnd l mumclp llny
Lndlr m lnlampllbk 11r urrl

1gre ll1tnl tho kndmc w ller nght l Twr

J rl S to k3t wlla 1 m lher Wlla u r

Jlthlll h the c lx 10 opa Jte llol lhRe

llt of ttn t J r5 Tmp lrl ch mgeIn 111

plllnt of dlH rslllfl k mlln of use mJ

l pt 0 use lTC
1

1 aULlwcd Wlh U lUn

appnlJI 11th ugh the 1c reenlcnt IS ub

tLl ill the qale 1 Ha nghl prwn1r ys
lem md JppTlw11 hy the 111C Eng1necr

W lln h mking DC lgncd III hdp Lumcr

mJ mumLlrMILUt UrVl C w Her shl1n hl s

bomkm I t Ted walef hlldILl c floTlh

IOW l l St tcrnpllrary w 11l r ran krska
e l l 1I1 or cch mg mdudlnp mteT

rupllnk wlIa urpl lgTeemcmshy
lll lwm l aMKlpantt l It Jlly hYpS5 the

prlleJun r qum d l r lI mlmt lll WllCT

lr mkrs ss nu llly walt f h lklll all ws

Lirmn tl ht llll mrcnllh n r lht lr

tOrI t ltn nghts without htlll k rltd

tl1 1l1ht m Thrl llgh I wain hank farm

as GlTI swn waler Ihey do n 1 plan It

u unu anothn Ufr 1ca It Lnda

h lslllh n IMStd III 2 lI 3 water banks

1ft allnwcd thwughoullhe tatc alth ugh
n tr lllJdlOnS had yet hten n Ctlrded is

of arly 2014
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Local Ordinances
and Covenants

lmy Ck fJtk Ul1hlltmd mumCl

pJhtle h l c ld pttJ 1t 11 rdm mct5 th 1I

nc ur l t WlSt atcr u mt of Iht

TlImbt llldud

Ir lblhlUlms llO ITrlpllt n of dnn

Wa s sld llks mJ treCb

llllllt ll1 n l n tlk rcrctntJgl of J

I tnJl XJ lTIl thJt CJ11 be planted
wllh lhir IY pod If Illrf grass suh

1 bluetrJ l

RcqUlrcmtnts 1 1 1 1 amcndtTlenb

btforl lJnds apc mllllatllln Jnd

Prc hlhlll lh 10 the m talbtiln 01

nc ln k pJ n lllmg sytcms

ex ept In rJre J l f r b l kup SY5
l nh m 11l 5pIlal

me IU S hJ t 11 adclPttd lfJI

n mu s r pr damHllll1 loJlnSt Jslm

ITC Uld laltr For t lmpk Br I mlield

11 1 1 Ii uc f lrln J aler ordmance

dl bnn It lll1lawlul r my p fSm

fb ramh llr lnt 1Il1y ml u or Ile

trl J ICd lIer upphld hy lhe Cl

n an thrt lmpk m 20113 the PJg 51

pnngs Are l ller md ann llIon DL trlt

reprcscnlall t Iwm lh 11 0 md county
md th loal pfllprty 1 l1t rs J sO ia l n

nllTl1 d thl rlhuklJ County ater

WISIollt y TJ k fl TlT to d Clop J set

tll tWehlfChlnpnnClpks llgwde future

cnnxrVJlllln planulIl The fcult 1 a

tlHlt It N P lWfulll ll ddmmg
WJltT WJtt prKlIc and l nnUragmg

loal uuens m lhe spmt of u mmunlly
L iX r lu m ll use wata dflckntly

n Lllmf I 1 lTMOy Tnant rontwlkd
rt ltkntlal mmUI1HleS Ihmu hout
C r 1Jll plllC rcstndllns on lh am um

f har lltl r It h tttr u IambLapll1g
tht lf rl ldent n1lY IlhtJIL for tx ll1lpk
th pbnnt d mmumty t f tllghlands
RuKn ft qUlres t mmttlt111 1 1 of Jny
l mJlpe Inll I I1hlrc Inln 50 ptKtnt

wnt Its LlWln mh lb prohibit fro11

lwns fwm h lllg pLlnt d m nuffalo gra
a water thrifty r l that IS nJlIve to the
L u naal pbms mJ lhal tlllSUl1lC h1

pcrC11l lc water than llllenllnnal turf
r I 5 stlth l bllltr l A lOll3 SIJh

law h Wl lf PWhlblb th ad put n t l

my nc l l n lm Ih ll rt ln dwuhl

ft I tmll ll1dSlpln



J ffOnt WI uC to bw nt 4 way 01 hI m Colomdo th n

must believE that water conserVJnon is imponam and that it can make a differ

ence on an indi iclwl level

In order for thiS to happen the costs of atef conservation must be equitably dltrih

uled so that no one group or location beJ i the hons shareexisting water nghts must

be prolcncd and the wJterefTicicm technolo le5 and m lIlagement pratices offered

must lffordable lXially acceptable cnvmmmentally beneficial and dfccm l

In addition citi ens mllst reaive con islent messagesm years llf drought and 1100d

litke about where theIr water comes from why Colorados upphtS are limned what

water efficient options are available and the COSts and benefits of their aolions

Addressing the challenges and barriers to COnSeTV3110n Will not be e ISY Water con

cfalion works In multiple len lsfrom indi idual h useholds LO entire river basins

Exp mding pl pulation lriable wealher patterns and changing land uses confound

one dimensional and simplistic approaches
A Colorado lddresCs the challlnges of thc twenty fiN century mdh duals and com

munnies Ihmu hlut the state 111 be called on t make infonned dtCISIOns about the role

of water conSCf atwn In strcldllng Iimllld supplies tel meet multiple demands Recent

droll h hilS emphasized the imponilnce of WISC water llSC Videspread adoptll n of water

conselyation technologlcs and praltlCt v ill be a conlinumg challenge

I
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