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In.troduction 

Irrigation is becomiug mcire and more 

state of Nebraska. As t:.?e Irrigate .rnore.· acres of la.nd:J 1:-Je frequently- tt1rn 

to groundwater fo.r 11e·w sources. of ,,vater"' 

produce the waximum benefits 0""1,rer a lorig period of ti . .1112,,. 

unique management problems., 

The i11tent of this. paper is to· look, at sor1e of tb,e p::c-l-.ile~ns 
, 

cr:usea 

by the groundwater development in Chase County O Nel:n:.'z.2;k""1, 

paper can be applied to all ... "'!!" 

prnD . .tecs 

instances, to other 11-attrral resource probl-"2·_:~_s;J 



?. 

The Bureau of Reclamation captures and stores irri.gc:1tion \later b2h:ind 

the Enders Dam on the Frenchman Creek near Enders, Neb ra:,;ka, 

~fer, tl1is viater is .releas:ed dovr11 the Ct'E!·_elt -a-nd ·d.1:v.erted at ·_Palisade "i:nto. the 

main supply canal of the Frenchr..an Valley ;nd ··:;·~•-.·-t -
n J 

In the last fe~v- ;,7ears t11e lake bet1ind the darn. h.cis D.ot b-:~eri __ conpletely-· ftll-

ing up during the off season. On March 22, 1974, · at t:hs time of the Fre!!ch-

man Valley and H &.RW irrigation waters users meeting~ the lake ·was 750 

acre-feet lower than it was a year ago. 1'he J.ast year that the reservou:: 

was at its conservation level was during 1969 ( 1). Tha .m::-:n..1,nt of water in 

storage before each irrigation season has decl:Lned steadily s:tnc,a th:;,n. 

This has caused considerable concern for the farmers wbo irri.gate with -:.:ater 

supplied by the Districts. 

in August have saved the crops from drying up. 

What has caused the decrease in the amount of wate:rstore.d in Enders 

Dam each year? The streamflow of the Frenchman Creek is derhred from both 

precipitation runoff and groundwater seepage since the Creek is an effluent 

stream (i. g., groundwater moves into .the. surface strea-n ,;.:hereas in rm in-

fluent strea."ll surface water moves in to the groundwater.) Reduction c,f the 

strea.mflow is due either to the reduction of the runoff, the seepnge or 

both. 

Acccrd:!.ng to Daryl Watts, cxtens:lon irrigatfon sp2cinlist at the 

!1artl1_ Plutte Exp.·eriment Station-, t1"1-e 1920 tcr -·1955 av-e:rage t:a.infall..- ·tv::1.s 

greater than normal. This long-tern."wet Pe:ricdH could h::1-,.re had tbe 0:.ffect 

During· th.e 19_69-70 ye::ir.s, the· amo.--£1.nt: of ra.inf-til.l ·rece:Lved· cqt~nlle-d the 



·.. . ·• . .: . 
. . 

· average. Since then ~he amount of annual precipitation has fallen below. 

· .. F.~J;)a>~~~.:a?!'tfg<' •• (lZ)O;,}r~J:f"5~j~8,f,\\?~,,.{f~~1~ ~'.;;ftt~;¼£2t ... 
charge has been le~s._ There have also been-an increasing number of 

· and soil .. concervation structures· such as terraces and· wat:er reuse· pits 

to reduce runoff (9:15}. 

the effect of ,groundwater· pumping''is 'ih-t~ low~:ring\,f the ·~~ti:& tat/fe' ·. 
.. .· 

in the aquifer. In Chase Cou.'lty, there is one area. :which has experienced 

a 19 foot drop of the level of water in the aquifer. The average armual 
. ' .. 

drop in Chase County. in recent years has been • 92 f~ot per year (8)·. ·. 

"This record of lowering. water le~els. pl,us. records of. net declines .i~ 

: observatio~ wells shows· the. current, rate of discharge from. the aquifer -· 
. . . . . . 
exceeds recharge and, therefore, groundwater mining is :fo progress" (9: 14). 

The base flow of the Frenchman, since it is an effluent stream, _is 

dependent upon the slope of the water table toward the stream. This :is · 
. . . ·. 

the gradient which moves water, to. the stream~ Wells:- by lowering. the···• 

water table, tendtp flatten the gradient. · A$ the gradient is reduc~d~ 

less groundwater flows to the· stream. When the gradient is, l_owered to .. 
' - . . . 

·. such an extent that it is lower than the str.eam level, "1ater will flow 

out of the stream into the groundwate.t: :reservoir. The stream:has then· 

changed from ~n effluent to an influent stream. 

Cardwell and Jenkins predicted in 1963, the irrigationwells_in Chase 
.•· .· 

County would reduce the base· flow of the Frenchman by 13. 3 cubic. feet per 

second (cfs) by, 1978 •. The base flow from 1940 to 1960 was 74. 3 cfs. The 
. . -~ ' . 

average in 1961 to 1972 was 65. 9 cfs ~ During the last. five years~ th~ b.:ise < 

flow has fallen to 58.9 cfs •. This is a drop of 21 percent less than the 

1940 to 1960 average,· a~d even . greater tha~ ·. that predicted by Card:1ell •-·i ·. 



and - .. ~ ' JenK1.ns for 1978 (9: 16). 

The relative effect~ cif 0) less thai.1 average rainf.'llt 

(2) decreased effective drainage areas, and (3) declining wat2r 

lev-els on the flo1:7 of. the Frenchma.11 Creek. cann:o·t o·e dett~rmined 

without further quantitative evaluation. Jl0;,,ever, t:h2 recent 

sharp decrease in the flow of Frenchman Cre,::,k corresponds 

closely ivit·h tre11ds in groundwater pu.rnpage in. the t,;ater shedr. 

Consequently, it is the writers' opinion that the effects of 

pumpage on the reduced flow of Frenchman Creek probably out-

weighs the other considerations. Additional quantative work is 

required to test this hypothesis (9: 17). 

Why The Problem Exists 

Reasons why this situation, is occu:rring in Chase County as well as -~ 

other areas·· of the state, can be grouped into three main divisio:1.s: 

physical, lega.l and economic. 

The physical reason deals directly with groundwater hydrology. 

Statements about Nebraska's vast groundwater reserves are very misleading. 

Groundwater is a local phenomenon. Reserves in one area do not help shortages 

in another area. Furthertr.i>re groundwater moves very slowly ,dthin an 

aquifer. In the Chase County area, the average velocity of the ground.,.. 

water 900 feet per year (9:6). 1\nother reason for the .decline of tt1e 

' . 

water table in the Chase area is the extr.ernely slow recharge rate; in 

po.rts of th·e Frenchman- .Creek. B-f1sir1 the r~cl18rgc rate is one irich. per year 



., .. · · .. 5 .. ·· 

t.h;,:e~ .. tQ _ five. 
-::.- --.t~-;~- ·:-;-/;/,:·:~f~;:-~~-"'i ~ ~~~~.t!t1i/~: 
on the strea~ (12). 

. . 

The legal reason :for. the depletion. of . the gr~undwater and. subseq~~er:.t .. 

. lowering of the base flow of the Frei1ehman Creek, is there are practically 
. . . 

. u'o la\./s -·regulating the use of grou~dwatei:. · The rule; that applies · in 

Nebraska is the English rule of- capture. __ 11 Ir1 actuality, - th~ English 
. ~ . . 

doctrine ~epresents anarchy because a;I.locatio~ of w~t~r is determined by· 

location and the pumping capacity of.wells. _Law has no role in the .. . . 

system" (6: 194). 
. _. - - · .. - -. - . ·• . - .- . ·.·_.·. - . ·. ' . 

. . . . . 

The·economic' reason for exploiting the groundw~ter reServes can be 
. - . . . 

compared to the classic example of the tragedy of th~ commi:;ns~ If there 

· is no regulation over the use of a resource and one or· two individuals -use 
•. . ' . 

the resource; others feel compelled (because· of the economk. · disadvantage 
., . .-· ., .: . . ., 

. . .. · ·•,·:'· ·.•· .. _. .... 

·. of not utilizing the resource) to use it• for their own economic benefit 
. . .. : . '' 

even though the resource may be destroyed from unwise exploitation. In 

11Management of Ground Water,11 Fischer presents four reas~ns .why groundwater · 

is exploited.·· In this situation two reasons apply more readily than the · 
. . . ~- . 

others. 11First the supply of water,:which can b,e eX!)lditedeconomica{ly, 
. _·: ~_.· . 

tends to be overestimated by the individual .and the ~ommunity. , Secorid, 

. the individual water user is normally drawing t.rater from a common pool. 

Changes in his- rate of use will not appreciably affect the. total quality 

of water used, .the rat~ of d~clin~ of the water table; or the point in 

at which the stock of watel" will be exhausted" (4:4). This last idea 

restates the concept. of the tragedy of the commons,. but as ·more and r::ore 

· people utilize the resource, the time at. wh:i.ch. it will be .econc:mically 

exhatiS ted will come sooner. 
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At the present time, Imperial, county seat,. and the 

fected the irrigation development is pTospe 

because of this development. During 1964 to 1972, three 

of the banks in Chase County that are .in the area affected by the n.·n.-

gation development have experienced an accumulative. 

from $4,632,929 to $12,676~887 or an increase of 2.73 percent. A major 

distributor of power units has moved to Imperial from Ulysses, Kansas, and 

industrial development bonds are being issued for sale to help the con-

struction of facilities for a bean processing plant. The growth is such 

that Imperial has a housing and labor shortage problem (13: 1-3) ~ w~ile 

this economic growth is probably needed since the general trend of westeru 

Nebraska co:o.rm.u'1ities has been one of decline, it should not be thought as 

the ultimate solution for the future of areas such as these. 

Welfare economics determines how available resources may best: be used 

to prmmote human t,;elfa:re. Abundancy economics deals with the question, 

11/hat should man want? 11 The answer to this question is imposed upon society 

instead of permitting the present community values to prevaiL It scorns 

the idea that the free market which is dependent upon. consumer sovereignity 

can ma,~imize human welfare. The millions spent on advertising for razor 

blades versus the need for funding of cancer research underscores this 

idea. Therefore the free market system has serious deficiencies in de-

termining proper resource allocation. "The ideal resource allocation would 

be achieved by the public policy rr..axiraizlng a unanimously accepted ind,ex 

of total human welfare" (7:96). "As long as adequate safeguards are avail-

able to r:1ake sure that the activities of no man do not on 
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,_right:._!3 of__oth2rs, ~social velzare: is maxJ.m:tzecl by maximizing tpe surn of 
~ ., . - - . . . ,_· -;.· .,_. - -:·:::: .'; ..;_ 
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satisfaction brought to each individual 11 (7:99), ·This is the key to the 

present situation in Chase County, as it is the key to a11 resource iwrncJge··-

meut, the extablishment of adequate safeguards. 
. . . 

It is established that the irrigation development is lowering "the 

groundwater table and is effectively taking away w;:iter from the Frenchman 

Creek.· The irrig.ators of the Frenchman Valley and the H & RW Irrigation 

Districts are relying on the flow of the Frenchman C:ceek to irrigate th2:ir 

crops. What will be the.result when the Districts run out of water in 

the month.of August and the crops dry.up1 If the 

the amount of water they are pre$tmt1y receiving, 

back on their irrigated acreage~ There will merely be a shift of irrigated 

acres from Hitchcock and Red Willow Counties to Chase. County. · Society 

will be spending more money to irrigate the same amount of acreage. 

what of the expenditure involved in the construction of the Enders.Dam 

and irrigation canal? Without the revenue to repay the government, the 

Federal monies will have been wasted on only an unplanned short-term 

project. 

· Another issue that should be raised, is what happens when the water 

table in the aquifer in Chase County has been lowered drastically so that 

there is no•longer an economic reserve? For their own well-being the 

irrigators cannot afford to let this happen. Retaining sufficient stocks 

in an aquifer is important in three main aspects. A reserve in. the 

aquifer provides a safety cushion to draw upon :ln those years when the 

recharge is less than withdrawl. Furthermore the stocks in the aquifer 

would reflect ''lower p1-'ll1ping costG reflecting reduced lifts and higher 



. . 

. , . : . . ·.. ·. . . . . . . ... .- . . .. ~ 

well. S;.lP_acit~es; ~!ld higher .yielding. wells to.provide sufficient: water 

There is also the p;:-oblem of disinvestm.ent of capital that tmuld 
.. .· .' . . . : 

occur if the installation of irrigatioi1 equipment capacity is .more than• 
·.. . . .' '.-:. . 

· the. ~o-ng.,._tenn. capac;ity or. sustained yield o~ the aquifer. · This dis-
_., __ .. _._, . _-/. __ ·-->~ . 

.. investment is the major reason: that groundw·ater whould be man.;iged ••.. The 

problem would be/one of idle irrigation equipment since the piese:nt 

long-term withdrawl _is greater than the long-term ::recharge.· 

=/·' 

Notonly would there be a loss on investment in equipment, hut there 
.... ·. . •: . . 

is also a\nul.tiplier effect upon the comm1,1m.ti as well., . According to a 

· University of-Mebraska study-:released in 19.68~. fo~. every dollar: 9utput .from 
-. .. . ·,,._,. :.,--: .... - . 

irrigation, there is an ~dditi~n~l $6. 68 c,reat~d in.' e~on~mic :acfivity ( 10}. 
. -:·.. . .: .·· . 

This. is the· reason that Imperial is ·experiencing s?ch a ·-~r~spe~us period •.. 

However when the irrigators in Hitchcock and Red Willow Counties _cannot· 

irrigate or the economic reserves ofgroundwater in Chase County are ex­

hausted, what ab.out the negative multiplier effect? /If one dollat can .. _ .. ·· 

·create $6.68 in additional economic activity does.one dollar iess in 

irrigation output create a deficit of $6.68 in.'economic activity?· .If the 

. irrigation develop~en~ in chase County c~n ·p!'ocll.tc~ s~~h a pr~s~erity, can 

the subsequent decline in irrigation in Hitchcock a:nd Red Willow Counties. 

(and ultimately the declima in Chase County) :produc~-a recession. in these.'· 
·. . . ·.· ' :: . '. ·. - . . . . ; .· . ·.· 

. areas? : Inst:i.tutional stability is an important social ·goal b~tause a 

continually rapid change pron::.-otes uncertainty and irise~tirity •. 

. . . -

What Can Be Done Fro-m a Physical Standpoint·. 
. . . . 

One benefit of a shortage of a resource is thaf the resource is used ... 

_.mor.~ efficiently, or units of outpui become greater per given unit: of input 
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Physical solutions are those solutions which will 

n1ore i,1ater or \:Jill a greater ef 

Surface distribution of irrigation waters is very in 

total v-:rater d_istr:tbutior1~ From the darn to the fa.rrru2rs, se.epag·e loss.es can 

be as· high. t1s -50 -perce~nt-~. t·Jater.- ~losse.s fro,rn . release of water tl.Ie 

Enders Dam dow"'U the Frenchman Creek to the dam at Pa.Iis~de can 

be very high if too much water is released at one time. This happens be-

cause the water level in the Creek has been raised so h:igh that the Creek 

becomes an influent stream (1). The logical way to curb these losses is 

to manage the release of water during the peak demand periods so that too 

much will not be released at one time. This would involve abetter planning 

and use management by the Districts in close co9peration with the. 

At the water users meeting on March 2?, 197Li" the superintertdent stated 

that when the water was released into the canal last year for spring or 

early summer users (before the regular irrigation season started), only 
. . . 

two or three individuals made use of the available water. · More than· likely 

the water lost through seepage was greater than the amount applied by th.a 

few users. In the future the Districts should eliminate filling the canal 

in the spring unless a nui:nher of users stated that they want water, and the 

amount to be applied would justify the seepage losses. 

Another solution to the seepage losses would be the lining of the 

main distribution canal with an earthen mater1al which is re.lathrely im-

pe:rvious to water. However the cost of this project would be $3 million. • 

The Districts would not be able to get a Federal on a 

basis, so the Districts them.selves ,·,ot:.!.d to pay- for lir.c.ing 



The Frenchman Valley Irrigation District could be 

allocating water the users. Unlike 

water on a type of supply and demand basis, F.rerichman \.Fall~Y- _simply , 

assigns days of water allocation for If the .does not 

· utilize the, assigned water, he has· lost it for the season. Because of 

this, water can oft:e.n be wasted. By allowing farcers th.e option of 

a water schedule r,,ithout forfeiting the water for the· season, · the District 

could make better use of the water by allowing the farmers to make better 

management decisions as. to the application of the irrigation water. 

Keeping the flow of the. Frenchman.between the.Enders Dam and the 

diversion dam at Palisage 1ow enough to prevent: losses while at the same 

time allmdng more flexibility to the individual .users may seem to be 

· contradictory policies nearly impossible to. accomplish. However with 

the versitility of computers and the accessibility of remote telephone 

terminals 9 it may be worthwhile for the Districts to invest in. t:he facili­

ties and a prograin to help manage the release and allocation of water on 

a day to day basis. 

· Farmers could also be more efficient with the water allocated to them* 

With gravity flow irrigation systems, the majority of the type of system 

found in the Districts, the efficiency of the water received to that actually 

applied t:o the soil can be as low as l,O to 45 percent. With a reuse or tail­

water system, gravity flow irrigation ca.n he as high as 90 pe:rCent efficient: (8}. · 

Another alternative to. finding more water is•to build a dam on the 

Stinking Water Creek north or :Palisade. While many peoP;Je in the 

feel t:hat·this may prove to be the ultimate solution, there are some serious· 
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drawbacks to this plan. There is a ques l funding Q 

project. The most serious problem is the 

general hydroligic relationship of the area. The Stinking Water Creek is 

much like the Frenchman Creek in that it muc.b, of its lrase flC1t1 frorn 

groundwater seepage. Its headwaters are ~in t.he 

County and it. flows through the northeast co:rn.er 

Perl-titls 

· Chase County. 

Stinking Water Da..'11 could be only a stop gap solution ,,;ith the legal systera 

j 

at the present situation. There is nothi.ng to prevent the irrigation 

development from expanding into the central part of Perkins County and the 

n~rtheastpart of Chase County. The wells pumping from the aquifer there 

could reduce the base flow of the Stinking Wat.er Creek. The proposed. dam. 

would provide a:n additional source of water for a m.1.mber of years but it 

could ultimately be involved in. a situation like the present proble.m with 

Enders Dam. Until the legal system is changed, this solution might not be 

a logical alternative. 

The last alternative would be trans-basin diversion. The plan fo:r this 

area would be to construct a canal from the South Platte Valley and divert 

water from that valley to the Chase area. This plan has two major drawbacks; 

at the present time trans-basin deversion of water is illegal in Nebraska, 

and the cost of just constructing such a canal would be about $30 mill.ion (8), 

lThat Can Be Done From an Economic Standpoint 

It is logical that none of the above. physical solutions will be util-

ized if the cost of installation will he more than the benefit derived .from 

such action. This is why shortages encournge more uses of re-

sources, As the water becomes more valuable, it rr.ore profl 
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to ma}:(E? •·· expenditures to utilize the 

The first thing that should be 

to minimize the losses in the Frenchman Creek Dam and 

Palisade. It n;ay be a long tii:,e before 

ible. The water that is available should be coordinated more 

Tailwater or reuse systems can then be implemented to improve on-farm 

efficiency of water use. 

However1 · better management, reuse systems and canal lining may only 

be short-term solutions. If the Enders Dam is "dried up, 11 there will be 

no water to use in the system. The dam ort the Stinking Water Greek and 

trans-basin diversion, while providing more v1ater~ may never become 

economically feasible. The ultimate solution then is groumh1ater regulation. 

What Can Be Done From a Legal.Standpoint 

Clearly there needs to be considerable legislation to control the use 

of the resource. Nebraska's courts have proven very ineffective in the 

allocation of groun<.t.,;rater. In Olsen v. City of Wahoo the Nebraska Supreme. 

Court ruled that" ••• if the mutual underground supply is insufficient 

for all owners, each is entitled to a, reasonable proportion to the whole • 

(6: 204-5). This decision supplements the English doCtrine ,of law of capture 

with the Ame:rican rule of reasonable use· and the California doctrine of. 

correlative :rights(e.g. sharing in time of shortage). However in Metrouolh 

tian Utilities District v. Merritt Beach Comoan~[, the court stated that 

the Amer:!.can rule is the lrrw of the land~ and made no mention of sharing in 

a time of shortage (6:205). 
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. It iis ~vide~t that •court:-m~d~ laws c.an never be suff icicnt for the. 
-<-. _: -~ 

regulation of groundwater • The ~utcome of bases :ts '~ricertain,- 'proceedings 
. are burdensome~· and the expense of hydrological .evidence is high. Neither 

the reasonable use rule nor the correl.ative·rights doctrine has proven 

effective in times of shortage.: Litigation dQe; not begin u.ntil. users . 

. actually begin to compete with e_ach .other for the ·watet. Courts· are un--
. ..·· , . '·. . 

aware of the scope or nature of the problem, merely basing their decisions 

on an isolated situation which may not fairly reflect complex interdependan-

cies. 
.· _._..· :· ·· .... ; . , ' . ' .. · .-_·. 

Furthermore there is no •definite ;ethod. for the settling of dis.put es 

·· betw-een appropr:i.a~o~s · of sire~ and we,li' us~rS ...•... ·· "In the 1ong,-,run~ -8ny 

legal distinction between surface- and groundwater rights makes little. 
·, . . .. . 

hydroJ.ogic or: eco~omic s~n:se. Legal procedures for dynamiC adjustment: 

of combined surface- and groundwater rights will eventually be required 11 

(7:152). 

The administrative.bodies for the regulation of groundwater already 

exists in the Natural Resource Districts. All that .. remains is to pa,ss 

. the, e~abling legislation to · give them the necessary powers. "NRDs should 

have power to. excise the power of eu1inent domain~ including the power .to 

condenµl water rights whenever necessary for development, conservation or 

allocation: of water, or for the effective operation and .management of the . 
. . .. . . 

district"(6:274)~ "To prepare a plan for groundwater maiJ~gementi, the 

legislature with help from,administrative agencies is better equipped than 

the courts to·evalu.ate. empirical data and make necessary va,lue judgements. 
: . . . 

We believe not only that the bu~der1 is legislative~ not judicial,. but also 
. . . 

that a greater sense of urgency is essential" {6: 184) .• 



For the meantime., the Frenchman VaHev and H & R;•J I tion llist:r:.Lcts 

- are losing i1ater~ and the aquifer in Chase 

that the Districts bring suit against the irrigators in 

Creek Basin Area. The suit could be based on the 

gators are taking water away from the stream and. subsequent th.e 

stream irrigators. The courts have already recognized that 

an adverse effect upon the flow of a stream. 1n l9li0, the Nebraska 

Court observed that the ·water table necessary for the contil:u.:i.ous flow of 

the Platte River" has been affected naterially by pump irrigation" 

(6:246). If the flow is depressed too much, it is impossible to fulfill 

the legal obligations dovmstream. In the situation at hand, the irrigators 

in the Frenchman Valley and H & RW Districts ha~,e a prior app::mpriation .· 

right to the use of the water. 

The greatest influence on the Frenchman Creek comes from those wells 

that are within a 3 to 5 mile distance from the streambed. In 1963, the 

legislature prohibited pumping for irrigation purposes from pits located 

within fifty feet of a stream bank without a permit. The theory behind the 

law was that such a location would be actually pulling water out of the 

stream. It has now ~een determined that water can be pulled from a stream 

at a distance greater than fifty feet. 

A court case has occurred in Colorado that is very similar to this 

proposed one. l>-..s a result of the case, several irrigat:ors were phased 

out along the South Platte River near Brush, Colorado. The Irrigation 

Districts should not expect results such as these for the water la:s::,rs in 

Colorado are very comprehensive. Tht~ effect of such a suit ucmld be: 

(1) to slow down (if not stop) the development of 
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.the Chase area.by making the_ future uncertain or at least quc:stionab]e, 

(2) to bring to the attention to' the lcgi.sli:itur~e the nrgerH.:y of th~ rwed 

for surface and groundwater management and (3) to r,ia:,:e sure that any 

groundwater management plan includes a relationship of gr,Ju.ridu.:Lter to 

.surface ficws. 



The groun.<lwa ter irriga to rs 

water a.way from the Frenchman Valley and H & RW Irrigation D:i.stri.cts. 

While this is putting Dis 

could be serious problems in the future, 

could be alleviated by increasing the efficiency of water use. At the 

present time the prosperity of the Chase area would probably more than 

pay for some of the changes that are needed by the Districts. 

The first to be affected by the uncontrolled development 

water would be the surface water irrigators. The Frenchman Creek 

have a large enough base flow to provide the necessary water. 

The second group of people affected would.be the groundwater irri-

gators themselves. Given the slow recharge rate andthe relatively fast 

withdraw! rate, the landowners are mining the aquifer. When the economic 

· reserves of the aquifer are exhausted, the area will have to go through 

a negative multiplier effect, similar to the one the areas of surface 

water irrigation will have previously had to go through. 

What is needed is groundwater and surface water conjunctive regulation. 

This regulation should be from legislative action based only on good 

scientific data. With suf f ident · planning and projections, fu:rthe:r 

· development·of water resources can continue without the fear of short-

ages or overdevelopment. 
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