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Preface 

The management of arid rangelands in the West has become an """,(ely controversial 
policy ~e who"" informed resolution has imp,lftan( implications for the future of the region, 
Public managers of land and naruraJ resources, in pa!ti<;uJar, are frequently asked to make 
decisions about proposed uses that cut =OS:; , complex matrix of environmental science, 
competing economic interests and claims., and legal co!l$lt3ints.. In the summer of 1996 the two 
ofus, law professor.! at Arizona Stale Univ=lly (ASU), began to perceive the porential value of 
a symposium that would approach the study of this larger policy problem through the exploration 
of a spoo.fic, concrete and recurring issue which such managers face' the decision whether, where, 
and under what circumstances to construct rangeland water developments, either fur the 
management of grazing livestock or for the anticipated benefit of wildlife, Such decisions have 
often been made based on perception and past practices; Iw-d data and analy!cis have been more 
difficult (0 come by. 

One ofus (Joe Feller) has had extensive experience with these issues, both in the real 
world of environmental policymakiDg and litigation, and in academic r=ch and teaching_ The 
other (Dan Strouse) is the Director of the ASU Cen~ for the Srudy of Law, Science and 
Technology, one ofwhose missions is to advance the legal system's knowledge and use of 
relevant science in order (0 ltuprove decisiorunaking. It was our thought that by exploring this 
one specific aspect of the rangeland management problem in detail., and from several vantage 
points - environmental, economic and legal - we might begin to identify and better understand 
what is really known about it, what remains to be learned, and what might realistically be 
ascenained. The goals from the outset wen: to contribute, through researt:h, to the formulation 
of wise policy; to e$chew political rhetoric in favor of dispassiOnale study and analysis; and. (0 the 
extent that debate would arise over the meaning and implications of researc:h presenled at the 
Symposium, 10 condua that debate as productively as possible. 

Many state and federal agencies, and various interest and advocacy organizations. have 
stakes in the rangeland management debate of wruch water instaUatiOn:l are SIIch an importanl 
part. Accordingly, early OQ in the pr= we invited representatives of = of these groups to 
join us in planning the Symposium A Steering Committee was SOOQ fom>ed, whose charge was 
(0 provide guidance in planning the contents of the Symposium and assistance in ensuring thai il 
would SIIcceed - through topic selection, pubticity, recruitment of speakers, and numerous other 
task.:; both substantive and administrative, Over the course of the year preceding the Symposium 
this Committee met regularly, often monthly, and worked extremdy hard to produce the 
Symposium whose comeniS are reflected in the materials that follow. We now wanl to recognize 
and publicly thank both the invididuals wbo constiruted the Committee, and the organizations they 
,epresented - who, along with the ASU Center, co-sponsored the Symposium. Accordingly, we 
e;.:pre&S our enduring gratirude to our partners in this enterprise: 

Eddie Alford, Biological Resources Group Leader, TonlO National Forest, USDA Forest 
Service 



Professor John Bro<;k, School of Planning and Landscape Ardlitc:aure. Ar1~olla State; 
University 

A1 aur<;h, Group Administrator, Arizona U.S. Bureau or Lartd Management 
Jeff aw-gess. Sierra Club, Grand Canyon Chapter 
run 8W"lon, Branch Chie~ fhbitU O,vi~on, Arizona. Game and FIsh ~partment 
Mike FerS\L$¢n. Deputy State Diro:ctor (Arizona), ReSl:lutce.:! Division. U.S . Bureau of 

Land !vf.tnagement 
Ray Lee, Wildlife Specialist Supervisor, Garno:: aran~h, Arizona Qa..me and Fish 

Depanmcnt 
La.ny Riley, Wildlife S p""iali.$t Supervisor, Habitat Division, Arizona Game and Fish 

Department 
Sam S pille!;", US . Fish and Wudlifr: S4;fVice 
John H. Stephc~Qn. Arizona Wildlife F cdo::ration 
Ron Engle-Wu30n, Wildlife Specialist SUpo:rn30t. Anzona Game and Fish Department 

and President, Arizona. Chapter. Wildlife Society 

The paper.! tha.t <;OnStitute these PrO~BS were submitted to the Steering Committee 
pursuant to both individual invitations and I Call for i\b$tr.1cts. In order to attract work of tlJC; 

grc:.ate;~ relevance and highe$t quality, the Committee worked titelessly to identifY promising 
invited ~peakers, to pl.lbl.i<;izc the e'.lent in order to en<;Ol,IJ'age $llbmission of Abstracts, and to 
revi<;w Abstracts on~e submitted. The Committee :IOl.Ight papers on a range of topics, which are 
retlec;ted in the struct\.lrc of the Symposium and 5I:TVC IS the organizational units of these 
ProccediIlgs: 

• Introduction: Agency Perspectives on R.u!geland Wuo:r Developments 
• l-listorical Per.!pcct.i~$ Oil Rangeland W Itcr Deve[opmenl$ 
• J,Ungeland Water O<:velopments and Livestock ~8emAlnt 
• Rangeland Water Devclopmenu and Wildlife I: Marnrnab 
• Rangeland Water Development:; and Wildlife 11: Fish. Reptil<:~. and Amphibians 
• Co~tS and Benefits ofRangcland Water D<:velopments 
• The Etf~s of Rangeland Wiltl!:r Developments on Soils and Watersheds 
• Legal Issues Related to Raogcland Water Developments 
• Planning, Decislonmaking. and Monitoring for Rangeland Water Dcvclopml!:nts 
• technical md Design Issues Relat~d to Rangeland Water Developments 
• Research Ne~ds (Concluding With a J.>anel Discussion) 

The Symposium was held November l3-l5, 1997 at thl!: ASU College of Law. Thr(c 
days of lively. rigorous presentation~ and searching but balanced diSC\l$sion pa.ssed quickly. We; 
think the Symposium was successful. in alleasl three important senses. First, the range and 
quality of the papers, both invited and 5I.1bm.itt~d in response to the Call for Abstr<IC1S, e.,'Cceeded 
ol.lr mO$t optimistic expectations. Second. we tnink $ignilicant progress was made toward the 
ar1i<;ulaled goals of ('valuating the state of prl!sent knowledge, identifying gaps in that knowledge, 
and, in some cases, suggesting promising av~nues fot additional research. finally -- though we 
harbor no illusions that a polir;y issue as cornpkl\ and divisive as rangeland management will be 
readily resolved by a .j~gk project like this -- we do believe, and surely hope, that in years to 

II 



~omc these mato;ri<tls will prov~ to be useful to d"cisiorunakers, scholars and advocates SC1:king 
guidancc as they stroggle with cOII~1'ete decisiolls about waler installations in arid rangelands. 

Joseph M. Ftllet, Professor ofL'Iw 
Oaniel s. Strou~¢, Director, Center for the Srudy oflaw, Science 

and 1echnology and Professor of Law 
Arizona State University College of Law 
Tempe, Arizona 
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.loan E. Scott' 

Abstn.ct - Wildlife beoe1it is often cited '" ajustification for devclcpmc:nt ofli~ 
_en; and now Ii~ water, with its perceived benefit to wildlife. is hc:inj;j: used '" 
justificatiou fof domestic livestock grazing in general How=, many livestock waters 
provide little if any beodit to wildlife. Furthcmo.." if the developmc:nt of a livestock 
water results in greater livestock use of an area, Or if't leads to loss of riparian or 
xeroriparian areas, the Del result may be detrimental to wildlife instead ofbendictal. 

Agency personnel can conduct a better evaluation of the enviromDcut.1 impacts of 
a livestock wat .... , and do a better job of designing ~ livestock wat ..... by r=icwing the 
foUowing four questions. 

I) Will the livestock water change the distnbution and/or the stocking rate of the 
livestock? If there is a concurrent increase in thc stocking rale. or if new cattle use will 
ocatr in oreas with other resour~ concerns, the Del impact to wildlife may be ad~. 
Rathel" !han creating a DeW liveslock Willer. a d=ease in livestock IIlllI!ben may be a 
better solution to overuse around currenl waler 'IOIlI"<:e:'I. 

2) What is the impact ofremovina Willer from its narunJ source? Water thai is 
capllJred, piped, and stored for livestock may come from a ~e. from I n.aruraJ spring 
or 3Cep. or from groundwater reserves. Removal of thai water from the source could 
adv=dy affect other important components of wildlife ilabit.at, especiaIJy riparim values 

3) Is the liveslock water available to wildlife? Some water· 5IOI"Ilge and delivery 
systems deny wildlife species access to free Willer. Also, many livestock wa1erlI do DOl 
have wildlife escape ramps. and wild animals drown. Some ~vestock drinkers are lW1Ied 
off wben cattle are moved OUI of the area; if Willer is nol provided during the dry periods, 
the value to wildlife is diminished or eliminated 

4) What wildlife species will use the Willer, and what are their habiw needs? 0"" 
species may benefit from free waler alone. but alIother species may need associated 
riparian vegetation thai is nOi ava.ilable III some ~veslock waters. 

With wildlife-friendly design and management, ~vestock WIllers can maximize the 
number of wildlife 'pecies that can use the Waler. and wildlife values can be provided. 

Habitat Program Manager. Arizona Game and Fish Deparunent. Tucson. 
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INTRODUCTION 

"Wildlife populanoru ",,/1 fA /1I!.grrtively impacwl ",,/hout ~s to consuvct 

and mailfiain wat~r developmenlS. " 

Wildlife beoe6t is allen cited as a justificatIOn for devdopment of livestock water3; and 
now ~vCSlock _~, with its perceived be!lelit to wildlife, is being used as justificarion for 
domestic livestock grazing ill general. 

Unfortunately, many 'vestoGk waten arc conmucted and operated in such a manner thaI 
little or no wildlife benefit;' ,ealized. Funhermon; no livestock \1iUer provides benefit for all 
wildlife species. Resource managers will improve the accuracy and clarity of their statemenu if 
they avoid the generic lerm "wildlili: benefit" and instead identifY which species are expected to 
use the water. 

To furthe:f illu.muc how this concept can be taken to the extreme. rl1 ohare with you a 
recent experi=. I was reviewing , public land grazing allotment with a land maoago:ment 
agency and the pcnnittee. We were riding through a range that had been significantly degraded 
by Overgra.zicg. We 5topped by an earthen tank tbaI: had been so overused that all vegetation was 
gone frool the surrounding area. The rancher turned to me and swed; 

~y ou wildlife biologists should thank the ranchers, because without Iivesto<:k 
WIt"'" there would be no wildlife over much of Arizona ~ 

In faa. the degraded condition On this ranch, which wa& solely c;;wsed by this rancher's 
grazing prnctices, had cau.sed mw:b more adverse impact to wildlife habitat than could have ever 
been affi;ct by the addition oflivCSlock waters, Livestock water will never benefit wildlife if il is 
ass.ociat=<l with over-g=ing and poor grazing management. 

Resource agencies have a responsibility to clearly articulate the justificarian for public land 
uses Gruing of public land: can be and is justified for numerous reasons, including community 
eronomic stability and multiple-use mandates. But, if we use wildlife as a justificarian for 
development of livestock Walen, and even as a justification for gra>ing. we should analyze more 
thoroughly and aniculale mote clearly the benefiu that will come to wlidlife from the livestock 
water Agency pe=lnnel can conduct a beller evaluatIOn of the environmentallmpacts of a 
livestock water, and they car. enhance the design of a livestock. water, by reviewing the following 
fOW" questiall.'l. 

EVALUA nON OF LIVESTOCK WATERS 



1. WiU the lnoeltOdc "I.t.u cill.Dge tile distrib .. tiou l.Dd/or the ,todtiut l"I.k oC tile 
livestock! 

To illustrate this poim .m.p/y, 1<:1: WI assume I. case: of au .lIotment witlI some IlUDlba- of 
cattle. but only Olle reliable water sour<:£, sudJ 8:1 a oatuIlIJ cred<. Most wtle use is Deal" the 
water source, and little use ~ on otber pc<ti01Ul of the allotmem (F'SW"" I.A). A common 
proposal would be to develop a livestock drinker ill another part of the allotment ill order to 
in=:ase cattle distnbutiOD- The wwd envirnruncrttal 8:I:lMS!lle!!t would mnply stale tlIat the 
increased _er would benefit wildlife. 

If the additiOD of the lNestoclc _er rosults ill the same nwnber of livestock distributed 
more evenly throughout the allotment (Figure LE.), the project would likely benefit wildlife os a 
result of lighter gn..zing near the old WB!er sour<;e, 

However, there can be scenarios wbe.-. the project might not benefit wildlife, Iftbe 
proposal loctudes a concurrent UJCfesse lo livestock oumber.; (Figure I C.), the Il£W WIder will not 
lead to d=eased livestock use around the old walei'", flIiher it will lead to addiriooallivestock use 
around the new water on land thar was relatively W1gnzed. The ncga1ive impact:! from increased 
livestoc.i: usc will more than outw<:igh any benefit from the additional water, Project proponents 
might justify that the development had no advcge effect on wildlife, if they could show that the 
proposed stocking rate wu at a ·"st·inable level. HoWt:v(:l", it would be more diffu::ult to claim an 
actual benefit to wildlife. The livestock. water might still be justified for economic or multip1cHJ.se 
reasons, but we should not claim a benefit to wildlife if;t cannot be derno!lSU1ltcd. 

Also, we need to oonsider other resources in the area where Iivertod. use will increase. A 
proposal might bring livestock: into habitar that is relatively pristine because of its distance to 
_e.-. From I. oommodity point of view, it is an advantage to utilize more of the land. However, 
from the wildlife polot of view, it may not be a benefit. Suppose there was a bighoro sheep 
populaiioo 00 bills tlIat were previously only lightly used by cattle (Figure I.D.). Increasing cattle 
distribution to tlw area would DOl likely benefit the bighorn (Figure I.E.). Or, if this area had 
steep .topes and erodible soils. increased canle use would cause adVerlle land UnpJ!.t;lll. Under 
either of these scenario!, the new livestock water could r=.Ut in negative impact:! to wildlife. 

If the CWTenl gruing I~l aroWld an old water sour~ is excessi .... e, but greater livestock 
distribution is W1desirable, one oould jusury an IIlternati .... e to decrease the stoclQng rate rather 
than add a aew water (Figure l.F,). OvergrWng is sometimes the result ofa stoclcing rate that is 
based on fun lISe of the gn..zing range, when only a portion of the range is a.ctualJy used, 
Consideration of a stocking rate reduction will filcilitate an objective analysis of alternatives. 

One also should co.wder whether the habitat around a proposed livestock water is $Wuble 
for graziIIg. For example, if the .tope of the la!1d is greater than 60 percent, little livestock use 
will occur (Holechelc, 1988); this land should be deleted from the stocking rnte calculatioos. 
Similarly on slopes 001-60 per~nt, expected ivestoci; allocalions should be reduced 60% 



(Holedlck, 1988). TIws, it is iDappropriw: to develop I livestock water on a o:teep slope. bee.,,'" 
C3ttIc: we would be light eveII if _ ... is provided. The projea is unlikely to increase ~v¢Od: 
distribution, SO expected Iaod improvcmcm would !lOt occur. The c:<peIIlIC of creating this 
IiVCSIock ~ WQU/d not be offset by eitha- ben ... cattle ~ or incrolscd cattle profits. 

The environrne""! review should IIso evaluate bow C3ttIc: will be managed &COWld the 
new water source. High livestock use of furage &round I livestock water can adversely impart 
many species ofwildlife. SwlIIk (1958) reported that deer aod livestock congregate in the 
vicinity of permanent water tiIriog dry- montla, depleting forag<: In thc:ic areas; if the food supply 
fiills below denwld, • die-<:lif of deer caD result. Sinlilarly. Oc.b,nfel5 et aI. (i 994) found that 
pronghom avoided the lim [320 ft (400 m) surroundinjj waI ... SOW"Ces. They mnbutcd the 
apparent avoidance around _ ... ""w-ces to concentnrions oflivestod; which denuded the 
vegewion surrounding the water..,..,-ce. Stoddart et aI (1975), 100, reported that 
concenmWons of livestocl:: u wll1cr iIOW'ces on arid rangelands ~ "", ... ely d=ded ill"CIS, 

which pronghorn Ivoid. 

l. Wb .. t is the imp .. ct ofn:maviDg W .. lff from itJ aatunlllQurr.e! 

There is no net gain of water by creanon oca livestock wat... Water is eithe:f dive1ed 
from running down • ~ or tapped from a !prieg or JeeP, Of pumped from groundwater 
supplies. Tbequesrion that begs asking is wbether we are '.)!Sing adverse riparian impact by 
n::moving wat ... from its IIlIturaI ,..,=. 

AJly management action that decreases riparian fimctions aPd values generally is 
consid~ adverse 10 wildlife species. More than 60 percent of vertebrates in the arid Southwest 
are obligate usm of riparian areas, while another 10 to 20 percenl are fa.culWi"'l' user> (Obmart 
and Anderson, 1986). Even xeroriparian drainages, which I:tave water for only hours after I 
storm, provide important habuts for wildlife. Johnson and Haight (1985) found that xeroriparian 
I:tabitw supported five to ten times the bird densities and. species divem!y of surrounding 
Sonoran Desert upla.ad.!. 

Removal ofw!UCr from the natural source may be signi1icam or insignificant, dependiIlg 
on the quantity of water in tho "Ystem and the percentage of source water being removed. Of 
course. wildlife IIso = wat ... , but cattle use is an increase above the Il8tlIrai wildlife use-&I1 

added biomass in the e<:<l"Ystem requiring free water. How much of our range water resource do 
we coovert to iivestocl:: production? 

One mature cow requires g to 10 gallons of water per day (Ve.Ilentine, 1980), and the u S 
Department of AgriOJJture recommends that wa1er development plans consider 12 to 15 gallons 
per day for cattle to meet maximum free choice wat ... consumption and allow for evaporation 
(U.S. Forest Service, 1969; U S D A Soil Conservation Service, 1982). Ifwe use a figure of 10 
gallons of water per day for one cow, 100 cows using a water source fur 1 month, or 33 3 cow, 



using a water source fur 3 months, will result in 30,000 gallons of water being removed from the 
sour<:e fof lNestoclr. use (100 cows x 10 gal x 30 <bY" ~ 30,000 gallons, or 33.3 cows x 10 gal. x 
90 <bY" ~ )0,000 gallons). Va!Jentine (19S0) reports tha1 at l""-'ll ODe ~ &ciIlty JbouId be 
provided fur C"Vay 50-60 animal UDiu for full growing season ,.sc. 

(For comparison, daily water COOSWDption fof big game berbivores bas beeo estimated at 
I.~ gallona for mWe deer and desert bighorn oho:q>, and It 1.0 gallons for wbite-tailed deer and 
pronghorn [C\ark30n and Sturl.t, 1990]. The standud rainwater catdJmem design DOW used by 
the Arizons Game and FIlih Department bas a sto~e rescr;oirof 17,000 gallons (Gunn, 1990]. 
AGfD ha.'I found th.w wildlife water developmentll of 10,000 gallons or more usually meet wildlife 
need. if filled .nn,,"lty ) 

It thE water IOUru ia • draiDage, we need to as.sess tbc function the Wlter previously 
served in that dfainagc. Did that water IUpport lIllY riparian aT xe:roriparian. habitat? What 
portiOD oftbc water from that drainage are we giving to live:'llock? Although ODC might argue 
that divnon for a livestock development does not mnove the water. rather just lIdA:t: it or slow 
it down, I WQU\d argue tha1 the portion co=ed by livestock is removed. Could this removal of 
water from dninages be c,,"sjng loss of riparian functions, above and beyond any ~ impacts 
from fonge consumed and trampling? Ifwater diversion fur a livC$to.:;k; development, and 
·,,<>ri·ted increases in live:'llocl: use. d=eases or elimirwcs riparian. or xc:roriparian functions and 
values, the net effect is adv= to wildlife. 

Changes in stteamfiow dlJe to m3.1Hnade diversions can affect ~0fI in the 
downstream dfainagc. Div¢rnions of $lTea.m water negatively affect riparian vegetarion by 
increal!ing water stres.'!; by d=~ leaf area; by d=eal!ing cov .... abundance, density, and 
growth rate of riparian =; by changing the size..das.'I diAAbution of riparian trees; by increasing 
tree mortality; by tempering high-How periods that recharge aquifi:n and soil.!; by lowering the 
water table below the rooting rone of cnany plant species; and in extreme o;ases by destroying the 
riparian ccosyst.= altogether (Medina. 1990; Smith !it al., 1991; Stromberg and Patton. 1991). 

Is it possible that without livestocl: waters thefe would be more water for wildlife in 
creeks? D== in drainage vegetarian can lead to lower = flows in .treams, decreased 
Willer intake of soil., and decreased water storage function of the $Oil (R.au.zi and Hanson. 1966, 
Elmore and Beschta, 1987) Healthy riparian roil acts like <1 sponge, holding water in the 
strearnbankls and slowly releasing it to stream channels; thus groundwater rese.ves are LOcreased, 
and the leMonal quantity and quality of walei' are increased (Chancy et aI .. 199(l; Stromberg. 
1993). Early accounlll of Coues white-tailed deer in Arizona. indicaled greater use of riparian 
area.'l than we see today (D<1vU, 1982) With the loss of perennial streams and wetl.and3 in 
Arizona. Coues white-ta.iled deer may nOw be more dependent on hwuan-made waier ""urees 
(OckenfeJs et aI .• 1991) 

If the ... tel" !ou .... ~ .. a Datum .pring or Jeep, the environmenial =meat :IhouId 
assess whether removal of the w3.1er wiI1 dccr= the riparian and wetland values of the source 



site. Sp.mg. and seeps are fmned ~ ground water meets Ilited rock fomw:ions or kmperviOU!l 
sou laycn which direct the wttef to the surn.c.., or wilen ground -=- is n:I.,..,..,.J through 
fissured rocl<. An outstandlng attribute ofthesc aquatic habitats is tIw the~ ... they provide is 
of relatively <;.<Instant temperature, beins WlIrnlCI" in wimer and cool..- in 5lItIlIDCI" than other 
wllIen. Consequently. ~ and seeps support a rugh Io:ve! of biological activity (Melton d: al .• 
1934). 

Water discharge from most iipringll i. insufficient to WIlIer !IIlIIIY livestock .1t a time, SO the 
wIlIer is usuaJIy piped 10 .. SlCo::age site for periodic rugh volume COIlSUIIIpDon (XiOOscby. \996). 
A spring tlW yields only one pUoa !;Very ..:x minutes can provide enough ~er for 2S bead of 
cattle if <beloped (ValIenliM. 1980). Unfortwlately, the original riparian/wetland rone 
associaI.ed with the spring is oft ... destroyed by the spring development, which coUeas oll the 
available water (Kindschy. 1996). Some riparian/wetland value:! of the aatura.I spring might be 
preserved if overliow is mainuined and the spring is fenced, or if the overflow is diverted to an 
adjac;ent orca that is fenced (Kimischy. 1996). N!;Vertheless, if a ~ portion of the available 
outflow is converted 10 liV<:Stocic water, Slgniticant riparian/wetland valUe:'! will be lost. 

Utile wlter sout"« ill well to groulld Wlter, the C<lne of depression around the well 
may dry up nearby .springs w!:ich provided other artnbute:'! of wildlife habiw. Also. wells may 
lower the local WlI1er table, which C<luld impact vegetation, ravoling deeper-rooted:ihrubs over 
shaUower.rooted grnsses. 

Grow!d wIlIer in southern Arizona is being depleted III a rllIe which exceeds the aatura.I 
recharge rate (Schumaun, \9a&). Although water use for range livestock is probably less than One 
percent of the total waterusein Arizona (l..co: Larnbert, Arizona Dcpartme!lt o{Walc:r Rcsow"ces, 
Tucson, peroonaJ communicalion), livestock use may be significant for 1000liud areas. For 
=ple, sto<;kponds comprise 10 percent of the total agricultural -=- use in Cochise County, 
and most of the supply comes from groundwater (Liverman d: III., 1997). In the San Rafael 
Basin, ranching is the main activity, and most groundwater withdrawal is for wmering livestock 
(Arizona Department ofWaler ResollrCeS. 1997). 

3. Is the livestock water Ivailahle to wildlife! 

An !;Valuation of the imp&:! of a livestock; w:nc:r to wildlife should include a list of the 
wildlife species in the arell, wnether or not those lpecie:'! will have = to and exit from the 
water, and wbether or not the water will be available during the period of the year when it would 
be used by those 3pecies. 

Deer and pronghorn can access many cattle ""al=. but Ock;enfels ellII. (1994) noted tbat 
waler ""= built in dninages with ilbundant shrubs and trees or with rough topography are 
avoided by pronghorn because they provide predator hiding cover. Other livestock waters are 
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fenced "" that \bey tlJnction all omIe ttap~ and bolding pens; thus wild ungulate entry ill ~cted 
or prevented (Od=fds et at 1994). 

Other forms ofwildIife vary in!lleir ability to access &DdIor use diff"en::nt types of~estock 
waten. For ~Ie, ~ javdina, YOUlli deer, qUJliI, aDd reptiles cannot acc.c:ss matly!rOUgh 
or metal to.nk drinken. 

Other species use water habitw for more than just drinking. Leopard frc8ll need free 
water for mating and laying eggs. Metal t&oh with troughs high ofrthe ground an= oot ICC<SSIble 
to leopard froS'l> but eartbc:n Slocktanks can provide excdlent habital. HcrpetologiJU ha"" 
Sf""C"lated that maintenance of declining leopard frog species in Arizon& may be: depcnden~ at 
least in the sIIort tmo, oil populations in ranch Slocklanks (R= et iii., 1996). 

Moat bats (except those which feed on necIM) appear 10 drink water routinely duJina ho~ 
dry ,",mmer mo. (Cockrum, 19B1j. Bw w;ua/ly drink by flying low over a water surface and 
immersing the mouth (or lower jaw) into the water. Therefore, surface water must be: targe 
enough for the bal to successfully drink wbile in flight. Some bats, such as the Mexican free­
toiled bal (Tadarida brasiliensis). pod:eted free-toiled bat (Tadarldajemorowcca), and 
Undcwood'~ mastiffbal (Estmops IUlderwacdl), have narrow wings and require targe surtaces (IS 
\030 fed: or more) offree water for long gliding approaches and departures from the water 
(Cockrum, 1981). Also, barbed wire fences 5tr1Jng across the surface of waten can kill bats 
(J1IIld Tyburec. Bat COaservatioll International.lnc., Austin, Texas, poenonaJ CQmm"nj<;alion), "" 
waten designed to benefit bars should be free of obstructions in their flight path. 

Some ~vestock drinkers and Slorage tanks, especially those with srraight sides, aUow some 
wild animal species to access the water, but have no provision for escape from the water. resulnng 
in death oCwild an,mal. either from drowning or frcm struggling to ~ the Ir.ql (Endenon, 
1964; Cnlig and Powcn, 1975). I have found dead rabbits, froga, 3I<unb. hawks, and quail 
chiclu in Sleep-walled metal troughs and storage tanks. Although land manag= agencies 
cncoUI3l!e the use of escape ramps in livestock waters, I estimate that fewer than SO percent of 
livestock wat= I have visited have bad functional escape ramps. Several design.'l for wildlife 
escape ramps have been developed (Wilson and Hannan.s, 1977; Yoakum et aI., 1980; Woltering, 
1981; Fredlake et iii. 1983, Sherrets, 1989, Sandenon et • .1.. 1990). Lids on large water storage 
tanks prevent wild animals from being trapped, or a Hoating platfonn can function for both = 
and escape in large storage IaPb (Wilson and Hannan.s, 1977; Yoakum et aI. 1980). Mainlenance 
of escape ramps ill also essential and too often deficient. 

Some livestock wat= are operarional only s.easonally. Cattle are usually rotaled through 
dilferent pastures, and ""me r.mchers .bill off w3ier in P=W-'" when cattle are elsewbere. 
Furthermore, some rnru:hen use "'water-lotting" 10 move their cattle: wat= arc turned ofrat one 
place to enCOUTll!!e cattle to move 10 a dilferenl portion of the ranch. If a watering ,ule j. not 
available to wildlife during dry summer months, most beneJit is lost. Livestock WIl1= can be 
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designed to meeI the need for moving cattle and still provide year -round water for wildlife, if they 
are fena:d in a manner to c«::ude livestock when "eees .. ry, but allow passage of wildlife 

.. What wildlife lpecia wiII \I3e the water, and wb.at are tlIeir b.abitat 1lftdI! 

A wildlife biologist .tapped by my office after a day in the fidd during one of our !tIIUly 
..,..thwest droug/II3. He 'laid: 

~Every deer I saw to&y W3.S in the riparian areas, You can sun: tell how 
dependent the deer are on Waler during thW' hot, dry times." 

Those deer may have bb:n using waler in the rip"';aI1 &re!I.'I; but !HI the other hand they 
may have beeo keying in on t!.e.bade. hiding cover, and riparian forage, Free WOlter alone may 
have 1101 have provided those deer with esseutia.I survival ac!vaotages, We need to ewure thai: we 
do oot interpret WI &nima.I', dependance on riparian OCe8.'l as a dependan<:<: on free waler 

Wildlife vall!el of riparian areas include hiding cover, thermal cover and shade; enriched 
vegetation resources including additional species, succulence, aDd beight diversiry unavailable in 
SUlTOWIding uplands; abundanl Boral resources; enhanced invertebnue resources; microhabitat for 

prey and increased prey densities; oesting substrate; roosting subsmte; huntina perches; night 
perches; enb'''CM decomposition and soil with higher organi<; !D3!eriaI; travel rorridon and 
migratory roUles; rubbing sites; and wallow.. Some otoclqxmds provide riparian vegetation, and 
a few are even designed to slowly release water to create downstream riparian habitat (Ariwna 
Game and FLSh Departmenl, 1'196) However the majority ofS!oCkpoDds do oot provide any 
riparian vegetation, and metal $Iocktanb have no associated riparian functions and values, We 
need to think more critically about the specific habitat needs of different wild animal species The 
provision of water Ul a metal tank will be of little benefit to a vermillion flycatcher if no riparian 

habitat is available. 

But, habitat needs vary by species. While most wildlife will be adversely affected by 
declines in riparian condition,. sidewinder is probably unafi"ected, While moS! wildlife .pecies 
will be oegatively impacted by overgrazing. homed larks, lark sparrows., and kangaroo rats may 
acrually proSt from decreased groWld cover resulting from overgrazing. Arul while some species 

may realize no survival advantage from a denuded stoclctank, Sonora tiger salamanders and 
waterfowl may benefit from a din tank regardless of a degraded condition Thu.. to evaluate the 
impact ofa ~veS!ock water on wildlife, we must know what wt.Idlife speciC'i are present and what 

habitat C<lnditions they require, 

Although water is essential to the survival of all animals, the wale." requirements of 
animals are met by a variety of means. Some animals do nO! require free WOlter for drinking. 
Wbile many animals will drink free water if it is available, there are still questions regarding wh.ich 
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species 5bow population benefit:! from water devdoplll<:llU (Burkett &Dd Thompson, \994; 
Broyles, !995; Arizona Game &Dd FISh Department, \997). 

CONa..USION 

Without wildlife-friendly design, construd:ion, aDd m.imenaDO\ aDd without COllCUll"cnt 

good =lie manag:ement, ~tt!e wildlife value wi1I be realized from a Iivestoc.k water. Many 

wildlife species cannot use ""me types of!ivestocl: water development:!. Fwtherroo.-e. if the 
developmcm of a ~vestocl: water result:! in greater Iivestoc.k use of III! area, or if it leads to loss of 
riparian or xeroriparian habitats, the net result may be denimenta! to wildlife insI:ead ofbeneficiaJ 

We can design ~vestoclr. waters to insure the provUioo of wllter for many wildlife spe<:ies 
and to include SOme wildlife values. If we include the following four questions in our analysis., we 
,.,;] do a better job of plaruling a livestock; wa:er and of evaluating the expected impact to wildlife 

1) Will the livestock; water change the distribution andIor the stoclting rate of the 
livestock;? 

2) Wbat is the impact ofrernoviog water from it:! na1unJ ""UfCC? 

3) is the livestock water available to wildlife? 

4) Wbar wildlife!p<'Cies will use the watCf, and wbat are their habitat needs? 

I CQmend that to show I benefit to wildlife from a livestock; water, One should 

demonstrate: 

I. Tbat there is no conCUlTent increase in the hestock stocking rate; 

b That construction of the livestock water ,.,;] result in more appropriate levels of 

grazing through a berter distribJllOn of the cattle; 

c. That tho: Iivesioclr. water is ~ placed in an area I) appropnate for grazing. 2) 
identified In the Lmd management plan for graring. and 3) where no resource 
conC<!1nS ClJn1licr with the proposed grazing; 

d. That grazing around the new water will be light to modune. and forage ,osources 
will not be depleted around the new water, 

e. Thal the stocking level of the livestock is appropriate for the land, and the 
livestock management system aUows for appropriate rest; 

so. 



( That removal of water from the 1lUU!'3.I sour<:<: (drainage, spring or seep, ground 
~) causes no sigoiticanl loss of riparian or other wildlife values; 

g. That drinker daign will m,nimize wildlife accesa to the water; 

h. That &dequau escape ~. will be provided in water ",orage tank:.. and <irink=, 
and/or storage tanks will be covered; and 

'- ThaI water wtll be available to wildlife year-round. 

Furthermore, 10 be fu.calIy responsible, public "I:!encies should evaluate the financial return 
On creation of a livestock waler on public land. Is the public gain "" measured by increased 
livestock production grealer !han the public C<:lst of the livestocl: development? Development of a 
livestock waler C<:llIlIIlOnly = S5,000 10 Sl 0,000 of public funds, and matching C<:lsts from the 
permittee are similar. Those COS! should be weighed against the additional wimaI units that will 
be lvailablc for grazing. the net profit to the perminee, and the net public gain from increased 
livestocl: production. Also, if game populations are positively or negatively impacted by 
development of & livestock "'aiel", there can be an economic gain or 10Sll from changes in Inmting 
oppomwity (Loomis eUI., 1991). 

To claim a wildlife benefit, a livestock water roUS! be designed and managed to provide 
wildlife value::!. Livestocl: groins can be C<:lmp8.llble with good wildlife manag=.ent, but it can 
also be adverse to wildlife M:hoUl careful planning and management. Iflivestocl< grazing persists 
on public Ianch, it will be because rancllers and land managers have taken step. to insure that 
grazing is C<:lmp8.llble MID ooer public uses. 
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Figure I Graphic repr=n!:ltion of pos.sfble effect:; of waler d.:velopment on livestock 
distnbut'on. Lme r"JITesent:; a str<:3m. Oval repr.sent:; a stockpond 5.:e text for 
."'Planation 0 f different livestock management scenarios and the potential impact to 
wildlife. 
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