- Jo Lo H.

I Fe

Analysis’ of the Impact of Legal Constraints on_
Ground-water Resource Development in Idaho

e e ' By

‘ 3 Dale R. Ralston _—
o ' _ Douglas L. Grant
- . H. Lee Schatz

L Dennis Goldman

‘Prepared in Cooperation with the Idaho Water Resources Research Institute o

‘ R - " idaho Bureau of Mines and Geology
R : . Moscow, Idaho " n ' :
e : November 1974 .

S ~ PamphletNo. 158







Pamphlet No. 158 September 1974

Research Technical Completion Report
Projects B-019-1IDA and B-031-IDA

ANALYSIS OF THE IMPACT OF LEGAL CONSTRAINTS
ON GROUNDWATER RESOURCE DEVELOPMENT IN IDAHO

by

" Dale R. Ralston
Idaho Bureau of Mines and Geology

Douglas L. Grant
College of Law

H. Lee Schatz
Research Assistant
Department of Agricultural Economics
College of Agriculture

Dennis Goldman
Research Assistant
Department of Geology
College of Mines

" This report was prepared in cooperation with the Idaho
Water Resources Research Institute. The project was
supported in part with funds provided by the Office of
Water Research and Technology as authorized under the
Water Resources Research Act of 1964, and pursuant to
grant agreement numbers 14-31-0001-3578 and 14-31-0001-
4076.

Idaho Bureau of Mines and Geology
University of Idaho
Moscow, Idaho

L)




.

@)




-

™)

ACKNOWLEDGEMENTS

The authors wish to acknowledge the assistance ﬁnd sup-
port of the Idaho Bureau of Mines and Geology and the University
of Idaho in the performance of this study. Assistance Was also
provided by the Idaho Department of Water Resources and the
Raft River .Electrical Cooperative._ Technical assistance was
provided by Dr. Edgar Michalson, Dr. Don Haber, Dr. Roy Williams

and Dr. Joel Hamilton, all of the University of Idaho.




R

wm




a.

<@

wy

TABLE OF CONTENTS

CHAPTER ' ' PAGE
Chapter I INTRODUCTION 1
Purpose and Scope of the Study 1
Statement of the Problem 3
Model of a Hydrologic System 5
Description of the Study Basin 5
Publications ¢]
Chapter II IDAHO GROUNDWATER LAW . . . . . . . . . . 11
Acquisition of Groundwater Rights . . . 11
Legal Constraints on Exercise of :
Groundwater Rights . . . . . . . . . . 14
Introduction . . . 14
The Average. Natural Recharge Clause . 15
The Adverse Effect Clause . . .. 23
Some Problems of Admlnlstratlon . e . 37
Selection of Wells for Closure . . 37
Footnotes . . . . . . . . .'. e e e 41
Chapter III AN ECONOMIC ANALYSIS OF THE EFFECTS OF A
DECLINING GROUNDWATER LEVEL IN THE RAFT *
RIVER BASIN . . . . . . . . . « < « < < . 46
Farm Analysis . . e e e e e 46
Costs of Water Level Decllne e e .. 47
Opportunity Cost of Not Pumplng the
Groundwater . . . e 48
Relative Importance of Groundwater :
Decline . . . . . . . . o . . 0 .0 49
Summary . . . . v v e e e e e e e e e 51
Conclusions . . . . . .« « « « « . . . . 53
Chapter IV ALTERNATIVES FOR GROUNDWATER MANAGEMENT
IN IDAHO . . . . . « o o v o v v v o v o 54
Application of the Appropriation Doctrine A
to Groundwater in Idaho . . . . 54
Groundwater Management Under the Idaho ;
Code . . . .o 56
Groundwater Adm1n1strat10n Under the !
"Pumping Lift Restriction . . .. 57
Groundwater Administration Under the :
Recharge Limitation . . . . 69
Steps in Groundwater Admlnlstratlon .. 73

iii




w

o

(2]




cay

TABLE OF CONTENTS (con't.)

CHAPTER

Chapter V

REFERENCES

PAGE
Analysis of Management Alternatives for
Groundwater in Idaho . . . . . . . . . 74
Application of the Management Alterna-
tives to the Model of the Study Area . 74
Bagsis Run . . . . . . . . . . . . . . . 75
Analysis of Reasonable Groundwater Pump-
ing Levels as a Tool for Resource
Management . . . . . . . . . . . . . . 75
Analysis of the Recharge Limitation as
a Tool for Resource Management . . . . 100
Conclusions . . . . . . . .« + «+ . . . . 106
GENERAL CONCLUSIONS . . . . . . . . . . . 109
111




RSN N,

m

]

*)




LIST OF TABLES

TABLE PAGE

Table 1: Number of Wells Per Year Equal cr Exceeding
Selected Reasonable Pumping Lift Values in.
Study Basin . . . . . . . . . . < « +« .+ .. . . 83




[




N

FIGURE

Figure 1:

Figure 2:
Figure 3:.
Figure 4:.
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10:
Figure 11:
Figure 12:

LIST OF FIGURES

PAGE
Location Map forbthe Raft River Basin . . . 6
Location of Wells in the Raft R1ver Bas1n
Idaho and Utah . . . « . .« &« & ...« & o > 8
Alternatives for Groundwater Management
Under the Concept of Reasonable Groundwater
Pumping Levels . . & = « o & « @« o o o « o 08=-61
TAlternativesvfor:Groundwater Management .
Under the Concept of Reasonably Anticipated
Average Rate of Future Natural Recharge . . 70
Hydrograph of the Well at Node 4536, Basis
Run . . . . o e e e e e e e e e e e . . 176
Hydrograph of the Well at Node 5437, Basis
Run . . . . . S 4
Depth to Pumping Water Level in Wells at
the End of the Pumplng Season of 1975,
Basis Run . . . . e e e e e e e s e e . . T9
Distribution of Pumping Lift in the Study
Basin at End of Pumping Season of (A) 1975,
(B) 1980, (C) 1985 and (D) 1990 . . . . . 80-81
Location of Junior Pumpers Not Allowed to
Operate Under Plan A With Control Senior
at Node 2539 . . . . ¢ « « ¢ o o« o« o+ o« - . 84

Water Level Rises by 1990 Because of Closure
of Juniors Under Plan A With the Control Well
at Node 2539 as Compared to the Basis Run . 85

Locations of Junior Pumpers Not Allowed to
Operate Under Plan A with Basin Divided at-:
I=37 and Control Seniors at Nodes 2539 and
4941 . . . . 4 e e e e e e e e e e e e .o 91

Water Level Rises by 1990 Because of Closure .
of Juniors Under Plan A with Basin Divided

“at I=37 with Control Wells at Nodes 2539 and

4941 as Compared to the Basis Run . . . . . 92







o

my

v

LIST OF FIGURES (con't)

FIGURE

Figure

Figure

Figure

Figure
Figure

Figure

13:

14:

15:

16:

17:

18:

PAGE
Hydrograph of Well at Node 4941 From Basis
Run and From Operational Run with Closure
of Juniors Under Plan A with Basin Divided
at I= 37 e !

Water Level Rises by 1990 Because of Closure
of Juniors Under Plan C with Basin Divided
at I=37 with Control Wells at Nodes 2539

~and 4941 as Compared to the Basis Run . . . 95

Locations of Junior Pumpers Not Allowed to
Operate Undeyr Plan C with Basin Divided

at I=37 and Control Seniors at Nodes 2539 ~
and 4941 . . . . . . L . . . . . .. . . 96

Water Level Decline in Wells for Perlod
1982-1983, Ba31s Run . . . . . « « .« <« . . 98

Histogram of Water Level Changes in Wells
from 1982 to 1983, Basis Run . . . . . . . 99

Water Level Changes by 1990 From Closure

of Wells to Limit Pumpage to 74,000 Acre-

Feet Per Year, as Compared to the Basis

Run . . . . . & o & o ¢ 6 o o o 5 o « o« « o 10D

‘vii




"

(£ ¥

o



tyy

in

" CHAPTER I .
INTRODUCTION

Purpose and Scope of the Study

‘The appropriation docfripe of water law is the basis for
groﬁndwater admiﬁiétratibn in‘a number of western states. The
proad statemeﬁts présentedvin individual state statutes are the
guidéliﬁes‘for control of*the.dévelopmenf and‘ldcation of new
wells and the continued operatiOnvof existing wells. These
guidelines have generally been satisfactory for the ‘period of
time when the groundwater resource was being developed. However,
many'stafeé are now facing conditions of well interference,
declining watér levels and basin overdraft which require admin-
isffafive management decisions. The broad guidelines must be
'intérpreted and quahtified’for resource administration. This:
rebdrt presénts an analysis of groundwater management alternatives
poSsible‘undér the broad guidelines of the appropriation doctrine
as expressed in the legal code for Idaho.

Legislativeiphrases such asj”full écdnomic development .
reasonable groundwater bumping levels . . . (and) feasonably
anticipated éverage rate of future natural recharge" are the
basis for groundwater administfation in Idaho. ©Each of these
phrases is subject to a wide range of interpretation. <Pumping
levels that afe reasonable for whom? What is a reasonably’
anticipated average rate of futuféfhétural recharge for a specific
basin? Additionélfquestiohs‘arise‘in the application of these
regulatory concepts to a particular basin. 1Is administration

limited to hydrdlogic~unité or may separate management subunits
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be'created? What is the'patterp'qf closure ofAjunior users to
protect a senior? How many‘ieVéIS'df“decision are required to
provide a quantitative mqnagementvplan for a basin? _Many:alter-
nativé management schemes are}possibie.fofvfééource adminiéfration
under the_guidelines_presented,in the Idaho Codg;A This report
provides an analysis of possible administrative actions and

their respective impacts on a_selected water regource systém.‘

Thesproject_was deéigned as_g‘multidiscipline effort invélv—

ing hydrology, engineering,_economiqs and'law° The general plan
. of study included: 1) an eyaluation Qf,the'thSical} eéqnomic.
and legal factors relevant to the managemént of‘groundwater 
vresources,QZ) construction_gfra mathematicallmode1 qf th9 Wéter
resource system in an arid basin inASOuthérn Idaho, 3) e§%lua1
tion of the.economics.of,gfoundwater utilization within the bésin,

4) evaluation of .the legal alternatives to resource management

"

‘under the'existingvlegal framework, andls) quantification.of 
the management alternatives and application of”the;aitern%tivés
to the mathematical mode17_ Chapter I is an ;ntroductioﬁbfo the,
report.. . Chapter II, entitled_"IdathGroundwatef Law", includes
a legal analysis of management alternatives for grogndwatér‘
under the Idaho Code. Chapter III, "An EcongmicuAnalysis:Qf.the
Effects of a Declining Groundwater Level in the Raft River_Basin”,
includes an economic analysis of groﬁndwater‘utilizatipn in fhe

. selected study basin. "Alternatives fpr‘Groundwatér Ménage@ent
in- Idaho" is*presented in Chapter 1IV. A?combinedisgmmary‘and:
conclusions and discussion isipresented in Chapter V. ‘pétaiiéd

conclusions are presented at the end of Chapters III and IV.

o
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Statement of the Problem
| Groundwater is one of the mcst importanf natural resources

present in the western‘United States. Problems bf manageheﬁt
of the resource have prcven to be almost as large.ahd ccﬁplex’
as the resource itselfo These probiems have‘resuited primariiy
from manfs develcpmeﬁt of the resourceol | |
| Groundwater is part of the hydrologic;cycle, the world's
waterkdistribution system. Recharge is'from precipiration;
discharge is mostly to 1akes; streams, oceans and the atmos-
phere. Although groundwater moves-under the samelgenerai phys-
ical laws as surface water,”it possesses some characteristics
that make management of the resource veryvunique° Water is gen-
erally considered to be~a,rehewable resourcea' Groundwater,
however; possesses some ofArhekcharacteristics of a non—renew—
able mineral resource. The occurrence of groundwater is tied
very closely with the geologic‘enrironment in‘which it is found.
Water movement is slcw, generally measured in ferms of feef per
year. The resource has’both the‘characterisrics of‘a pipeline
and a storage system. |

The development of groundwater is’generally accomplished
by the construction and operation of wells. From an operator{s
point ofAview, a well is a diversion point similar to‘a head-
gate on a stream. From a groundwater point of view, it is a
Verticai line sink with the discharge dependent largely on the
hydraulic characteristics of the aquifer system.

Management of the grcundwater resource must include con-
sideration cf a number of factors. Physical factors include

the hydrogeologic environment, the location and characteristics
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of man-made discharge-points and the relation of the resource

to other phases of the hydrologic‘cycle Management of the re—
source is bounded by the ex1st1ng legal framework Management
guidelines presented in- the state code must be followed along o
w1th any adm1n1strat1ve regulations The field of economics is
.necessary to prov1de a measure of the Value of legal and phys1cal
certainty of an individual right and the~cost‘of administratlye de-
cisions. bGroundwater is a common pool resourcerWith all‘the as-
sociated problems of economic externalities. - Management:decisions
- must also cons1der ‘the social costs of alternate administrative
plans. In short, groundwater management should be the trend to-
wardroptimum utillzation of the resource within the phy81cal,
legal, economic and social constraints. |

The appropriation doctrine is a water resource development
plan presented as a series of general concepts ' The'individual
water user has some degree of certainty to the continuation of
'his use of water under this doctrine° The measure of his cer-
tainty is the'date of his first use of the water or’his priority.
Ownership of the resource, howeyer, is held by the state; the
individual user can only obtain a right to the use of the water.
.Administration of the resource is placed’with the individual state.
The state legalvcode usually contains a”limited‘description'ofv
the prior appropriation doctrine with a few general statements
intended as guides for management of the resource;v Use of the
resource is regulated based uponicourt;cases andvupon adminis-
trative interpretation of'the law. VA'wide'range-of management
plans is possible under such legal guidelines.
IMany‘of the western‘states that apply the doctrine of prior

appropriation are now becoming,COncerned With'detailed'management

€A
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of the groundwater resource. This study is designed to provide
a reference for groundwater administration under the ddctrine of
prior appropriation by the detailed examination of legal con-

straints presented in the legal code for the state of Idaho..

Model of a Hydrologic SyStem

The Raft River basin in southern Idaho was chosen as a
study area for the analysis of the impact of legal constraints
on groundwater develdpment° It is the largest of the five areas
in Idaho presently declared asvcritical groundwater areas and the

only one that may be considered as a hydrologic unit. A math--

~ematical model of the water resource system in the basin was

constructed as an aid in the evaluation of the legal controls

for managémentok An existing finite;difference program, developeq
by Pinder (1970) provided the basis for simulation. This pro-
gram was modified to fit»the objectives of the study and the
particular characteristiés bf the Raft River Basin. The com-
pleted model allowed non-steady state analysis of the water
reéource system with individual well control. Details of model

construction and verification are presented by Goldman (1974).

Description of the Study Basin.

The Raft RiQer basin includes a drainage basin of approx-
imately 1,510 squére miles located in southern Idaho and north-
ern Utah (Walker et al, 1970)(Figure l)u. The area is composed.

of rugged mountains rising above aggraded alluvial valleys.

The climate ranges from humid and subhumid in the higher mountains,

to semiarid on the floor of the main Raft River valley. Precipi-

tatioh ranges from less than 10 inches on the valley floor to more
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than 30 inches near the summits of several ranges. The streams
in the basin are tributary to the Raft River which in. turn flows
north:-into the Snake River. The lower reaches of the streams
are dry in the late summer during most years because of surface
water diversion and groundwater pumpage.

The primary aquifers in the basin consist of gravel and

sand of the Salt Lake Formation and the Raft Formation and

‘recent alluvium. Basalt of the Snake River Group is also impor-
tant as an aquifer in'the northern‘part of the basin. The main
vbody of groundwater in the basin occurs under unconfined:or
water table conditions (Walker et al, 1970_,_p° 58). Perched
groundwater occurs beneath parts of the lowlands; artesian
aquifers have been penetrated in several local areas. The depthﬁ
to water varies from near land surface in. the center of the
main valley to'greater than 400 feet. The known depth of the
aquifer system is greater than 700 feet:in most parts of the
valley and greater than 1,400 feet in the area of gréatest
pumping.
An estimated 290 irrigation wells were in operation in. the
 basin in 1963 with an increase to 330 in 1966 (Figure 2). The
mean discharge from these wells is about 1,300 gallons per minute.
The total pumpage in theiarea increased from approximately 14,000
acre feet in 1950 to an estimated 235,000 acre feet in 1966.
About 84,000 acres of land are presently irrigated in the basin.
Much of the additional 340,000 acres that lie in the lowlands
area could be irrigated if water were available. Walker et al
(1970) calcUiatéd the total.watér yieid'6f\the basin to be approx-

‘imately 140,000 acre feet per year. An estimated 9 million acre
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9
feet of water is in storage in?the top 200 feet of the saturated
aquifer in the main valley.

The entire Raft River basin wés declared a critical ground- .
water area and closed to future applicationsvto appropriate ground-
water in July 1963 because of declining water levels. Aside
from changes in the critical designation fof several small areas
not directly related to the primary problem, the basin, has

remained closed for groundwater development.

Publications

Results of project investigation are presented in one Ph.D.
dissertation, two master's theses, one professional report and
two journal articles. Details on the construction of the mathe-
matical model of the water resource system have been presented
by Goldmah (1974) in a masters thesis in Hydrology. Schatz (1974)
has presented the economics portion of the project in a thesis

in agricultural economics. The evaluation of groundwater man-

"agement was reported by Ralston (1974) in a Ph.D. dissertation

in Civil Engineering. Grant (1974) has prepared a report on the
legal aspects of groundwater management within the state of Idaho.
Ralsfon (1972, 1973) also published several papers on’the admin-
istration of groundwater as a renewable and nonrenewable resource.
These papers were presented at professional Meetings. In addition,
investigétors Ralston, Grant and Schatz, plus Dr. Edgar Michalson
and Mr. R. Keith Higginson presented a two-hour panel discussion
of groundwater management in Idaho at the 1974 Rocky Mountain
Groundwater Conference. Dr. Michalson was an advisor on the

economics portion of the study. Mr.\Higginson‘is Director of the
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Idaho‘Department,of Water Resources, the,water administrative

agency in the state;‘
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. CHAPTER II , v
IDAHO GROUNDWATER LAW

The discussion below focuses’upon\two issues: 1) How are
rights to use‘groundwater:acquired? 2)}What‘1egal constraints
limit the exercise of groundwater rights?

Lay readers of the following analysis should be cautioned
not to attempt to solve individual problems on the basis of
the principles discussed herein,IVSince slight changes in fact
situations may require a material variance in the 1anlbresult,
the advice of_an~attorney should be sought regardingvparticular

fact situatidns,

Acquisition of Groundwater Rights

Idaho has had a comprehensive Groundwater Act since 1951.

That Act as current1y amendéd is the‘major source of modern

1%

grouhdwatef iaw in the state° The Act declares that rights

2

to’gfoundwater "may be acquired only by appropriation{” and

this applies toi”all water under the ground whatever may be the
geological structure in Which'if is standing or moving,”3

Thus; the ACf makes no distiﬁ@tién between categorieswof ground-
water; A1l groundwater is subject to the appropriation doc-
trine, according to which a water right is acquired by diverting
‘water and applying it to beneficial use.?

The Idahb‘Department of Water Resoﬁrcess”supervises the

acquisitibn of groundwater rights by administering a permit

system undér Which.a‘persbn intending to appropriate'water»

*Footnotes for this Chapter are presented at the end of the chapter.
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applies for a permit prior to commencing work on his diversion
6

-and. distribution facilities. Idaho's.permit‘system, which

applies both to groundwater.and surface water appropriations,
predates the Gronndwater Act and traces aiivthe way back to
19037, ‘Not‘surprisingly, the~permit‘sYstem_hae'ehanged’in
detail over the years. = The eurrent‘statute authorizes the
Department to deny a permit application, or grant it for a
lesser quantity of water than requested} under the following
\_conditions: . |

"where [the] proposed use is such that it will reduce
the quantity of water under existing water rights, or
that the water supply itself if insufficient for the-
~ purpose for which it is sought to be appropriated, or

~where it appears to the satisfaction of the department’
that such application is not made in good falth

made for delay or speculative purposes, or that the ap-
plicant has not sufficient financial resources w1th8

- which to complete the work involved therein . . ."

If the holder of a permit shows the Department that he has
diverted;water and,applied it to benefieial-nse in'accordance
. with his permit,:ne is entitled“to a iicense from the Departe'
:ment which is prima facie evidenoe of a water rightog
| _dIn additionbto the,generaiipermit statutes applicable to
‘both.surface‘streams and,ground water; there are~epeoia1 pro-
‘kvisions in the Groundwater Act'governing water permits° The
Act 1ntroduces the- concept of the crltlcal groundwater areas.

A crltlcal groundwater area is:

"any ground. water basin, or designated part thereof,
not having sufficient ground water to provide a rea-
sonably safe supply for irrigation of cultivated lands,
or -other uses in the basin at the then current rates
of withdrawal, or rates of withdrawal prOJected by
-consideration of valid and outstanding applications
and permits, as may be determined and de81gnated
from time to time, by the’ state reclamation engineer
[Director of the- Department of Water Resources]. "10

s
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If an applicatidn is filed for‘a.permit to apprqpriate water
within a groundwater area which has been designated as crit-
ical and if the Director of the Department of Water»Resources'v
has reason to-believe that fhere»is insufficientlwater‘avail—
able subject to,appropriation at;theilocatién ofithe‘propqsed
. well, he may forthwith deny.the'applicatiqqnll
,Prior.fo 1963, the permit proéeduxelwas nqt mandatory for
~groundwater.. An appropriatipn Qfxgroundwater could be estab-
lished simply by diverting water.from“the groundwand app}ying
it to beneficial use,‘without first obtaining a permitmlz An
appropriation established in this manner is as valid as one
established pursuant to a permit, although the permit procedure
traditionaliy hés‘offéréd“tWO'advantageso17Firéf5laﬁiight acquired
without a permit dates from the time water was first applied
tb>benéficial’use;'Whiiq'dné”acdﬁired puréuantjto a permit re-
iété§<béck>tb énd‘détés frbm the time of abplicatidh'forvthe
péfmithB Sécond,’a pérmif1ho1dér who proceeds to obtain a
license from the Department has prima facie evidence of pridfity
datévandbquaﬁtity.of Wafer apprOpriatedol4' Receﬁtly,‘the legis-
lafureyﬁasiadded a thiid ad?antage,Aat leéét fdf,g?oundwater
areés.incdrpofated into\wafex_diétricts; ’A'Statute was enacted
providinglfhat ainOnpefmit right;whiéh‘ﬁésrnéﬁer been recognized
ﬁh an_adjudi§ation shail be7tfeated, er/theinfpose of distrib-
uting watéf'during time of'ééaréity,'és'inferiqf tQ ahy adjudi-
cafed»permit,qr licensed right within the Wateridistricto¥5

In 1963 the Groundwater.Act Was,amended,tQ_mgke_phexpermit
procedure mandatory. for groundwater appropriationqay6iand_fiye

years later the mandatory system was sustained against consitutional




14

challenge by'the;Idaho-Supreme Court;17h Since 1963, one divert-
ing water‘and~appIYing it to beneficial use without a permit
"'acquires;novright?under“the‘mandatory permit system. S Several
 classes of wellsuare;exemptedifrom the requirement of a permit,

however. These are 1) wells for‘domest'ic‘purposes,l,9 2) wells

- for drainage purposes,zofand‘B)Twellsbof'ownersﬁof‘irrigation
’~ﬂworksJWhichkweliS‘areg”for”the sole purpose°of'reCOvering ground-
nwater resultlng from 1rr1gat10n under such 1rr1gat10n works for

further use on’ or dralnage of lands to which the establlshed

water-rlghts ofythe_part;es,constructlng the_Wellsbare'appurtenant
o1 , ‘ L _
" .

’ Legal»Constraints on‘Exercise of Groundwater Rights

‘Introductlon‘

Sectlon 237a(g) of the Idaho Groundwater Act empowers the
'Dlrector of the Department of Water Resources to superv1se and
’ .control the exer01se of groundwater rlghts It goes;on to‘pro—
v1de

”[I]n‘the exercise of his power he may by summary order,
prohibit or limit the withdrawal of water from any well:
,durlng any perlod that he determlnes that water to fill.
any water right in said well ‘is not there available
- Water in a well shall not be deemed available to fill
water right therein if withdrawal therefrom ‘of the amount
‘called for by such right would affect contrary to the-
declared policy of’ ‘this act, the present or future use
of any prior surface or ground water right or result in the
withdrawing of “the ground ‘water supply at a rate beyond

- the reasonably antlclpated average rate of future natural
recharge " . ,

Th1s statute 1s the most bas1c source of authorlty in- the Act
‘4for controlllng the adverse effects which the operatlon of a
“well can have It 11sts two grounds for shuttlng down an ex-

1st1ng well partly or completely,‘w1th1n the framework of the

m
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appropriation doctrine. The first is when a junior well affects
a senior right contrary to the declared policy .of the Act. ' The
second is when withdrawals  from an: aquifer eXceed the reason-
ably anticipated average natural recharge.

The initial part of the above quotation from section 237a(g)
states that the Director of the Department of Water Resources
"may" shut down. a well if there is not water available to fill
any water right in the well, i.e., when either of the. two grounds
mentioned exists. A later provision of section 237a(g), not
quoted above, says that the Director "shall, upon. determining
that there is not sufficient water in a well to:-fill a particular
ground water right therein by order, limit, or.prohibit further ;
withdrawals of water under such right as herinaboﬁe proVidedﬁ.."

(Emphasis added.) The Idaho court recently held, in Baker v. Ore-
22

Idaho Food, Inc. that well closure is mandatory when the sec-

ond of the two grounds stated in the statute is: present, i.e.,
when withdrawals from an aquifer exceed the reasonably anticipated
average natural recharge. There seems to be no . basis for taking

a different approach under the statute regarding the first of

i
"the two grounds. Thus, the worK '"may" near the beginning of the
1aSt quotation from section 42-237a(g) should be read as ”shall.”23

~The Average Natural Recharge Clause

As noted above, one clause of sectlon 237a(g) empowers the
Director of the Department of Water Resources to close a well
when its operatlon would ”result in the w1thdraw1ng the ground—

water supply at a rate beyond the reasonably ant1c1pated average

rate of future natural recharge." In the Ore-Ida Foods oase
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the Idaho. court held that this clause forbids the mining of an

aquifer ‘The:court‘defined “mining"' as '"perennially withdrawing
groundwater at rates beyond the. recharge rate. ”24 The~court's
deflnltlon of "mining" was taken from:-a- w1dely cited artlcle on
'lgroundwater m1n1ng25 and 1s:1nvaccordiw1th‘standard-usage of the
-term to refer topermanentvdepletiOn/of:stored.groundwater7by‘
withdrawals in excess of long term~mean’annual water supplyfto
;_the basin,26 ‘A - |
‘The:component.parts of theaaverage natural;recharge clause
of sectiOn.42—237a(g)_bear close scrutlny. .Therclause prohibits
”thefwithdrawing‘the groundWater supply at a rate beyond the
reasonahly;anticipated ayeragenrate of .future natural-rechargeo”
The;statutevdoesfnot define. the word "withdrawing'". If total
discharge from an aquifer; including both l),natural discharge
by_evaporation,'transpiration,<and seepage into'streams,.lakes | .
or,adjacentugroundwater'systems, and 2) artificial discharge through
wells,vexceeds.total recharge;/then water in storage is\depleted
,band groundwater levels.Will drop’. Since perennial overdraft of

-+ this nature would seem to v1olate ‘the ant1—m1n1ng holdlng of the

- Ore- Ida Foods case, the word "withdrawing" 1n,thelstatute should

'bbe-construed to-1nclude both natural and’artificial-diSCharge.

ThlS 1s SO even though in ordlnary language we mlght not speak

_‘of natural dlscharge from an aqulfer as constltutlng the w1thdrawal
‘of water If the word "w1thdraw1ng” inh the statute were inter-
.preted as referrlng only to art1f101al dlscharge through wells

, and such w1thdrawals were allowed in a volume equal to total re-

»

charge 1t is almost 1nev1table that total d1scharge from the

vaqulfer i.e., the sum of artlflclal dlscharge and natural dlscharge 3
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would exceed total recharge and there would be a perennial over-
draft. In other words, there would be mining. It is puzzling,

therefore, that the decision in the Ore-Ida Foods case affirmed

a trial court order which seems to allow artificial withdrawals
alone to equal total recharge. This does not square with the

court's statement in the Same‘case;tha;pﬁgyie'ndw'“flggﬁhaﬁjldahoFs

Groundwater Act forbids 'mining' of an aquifer,'
Does it neCessarily'follow that every“perﬁaneht'depletidn
of stored groundwater should run afoul of the no mining policy

of the Ore-Ida Foods case? When the extraction of groundwater

by wells is‘éommenCed, total discharge may for a time exééed‘

total fecharge, Then 1atér the resﬁlting decline in water level
may'either’increaSe reéharge'or; more likely, decrease natural
diséharge'to theipéint that total discharge and total_recharge
come into balance and produce a new stable,'but lowgr,IWater
level. (This process will be described mOre‘full&‘by the quo--
vtation in the next paragraph,)  It is pdssible,,then;‘for a peribd
of storage'deplétidh_to be’followed by an equilibrium:condition
between tot51 discharge,and total recharge,even thoughﬂartificial
27

discharge does not decrease. If an overdraft situation is
‘anticipated to be only temporary for this reason, arguaﬁiyAit“would

not constitute minihg in the sense denounced in the?Ore—Ida Foods

case, i.e.J‘perenniai overdraft,,even‘though the'temporary con-

dition is expected to»continue for several years or 1onger. In

the Ore-Ida Fgods'case~there was no evidence that the overdraft
would correct‘itsélf through an increase in recharge or a de-

crease in naturalvdischarge;,clcsure of some,wells was the only
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v:uay to stOp‘annual overdraftsm kThus, the'courtididfnot neces_
vsarily”havefin'mind{duriug_its discussion the kihd.of/disequii_
- dbrium just;hypothesized, | ‘ | |

‘Even. if such'a temporary overdraft,‘with_permaneht:but care-
fully 11m1ted depletlon of storage it is not necessarily pro—

.hibited by the Ore-Ida - Foods case, . there is need to conS1der

whether 1t is prohlblted by the underlylng statutory 1anguage
‘gzsh_the_average natural recharge clause of section 237a(g)
The clause;itself does‘nothfurtherddefine the.proscription a;
,gainst‘withdrawals in'e3cess of recharge;_but an earlier part
,of the.samevstatute declaresva policyr"to conserve . ,‘. groundf
_ water-resources»” Arguably, it would be permissibie to‘allow
he 11m1ted permanent- depletlon of storage now be1ng dlscussed

’,when the stated pollcy of conserv1ng groundwater resources is
Jjuxtaposed Wlth these‘facts.

"When. pumplng from wells is started it must
be accompanied by a drop in water level . . .The.
drop increases the opportunity for recharge‘from,
influent streams. It reduces the area of seep
.lands. and uneconomic losses through. consumptive
use and evaporation, It prov1des opportunity for
penetratlon of rain falllng on the valley floors,
which under normal conditions did not happen be-
-cause the groundwater levels were too high. It
also increases the opportunity for underflow into -
. the reservoir by 1ncreas1ng the . gradlent '

~ Extractions by pumplng from wells at this
state of groundwater development functions as a
- conservation measure by convertlng uneconomlcal
losses to beneficial uses."28 B

Further 1ndlcat10n that the 1eglslature contemplated the’ pos—

s1b111ty of" reachlng a new equ111br1um after 8 perlod of storage

,depletlon can be‘found by reference in the average rechargetclause;

to ""the reasonably anticipated avérage rate of future natural

4

@

i
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recharge'. Past recharge rates are not nécessarily determina-
tive under this language. Arguably, at least it would be per-
missible tollook to expected;future recharge at a néw,:iower‘
water level Where the net average natural rechargevwéuid be
greater than at the presént ;eve15

If the foregoing analysis ié accepfed, then neithervthe
avefage natural recharge clause of section 42-237a(g) nor the

Idaho court'svinterpretation of it in the Ore-Ida Foods case:

would preclude all permanent depletion of water stored in an
aquifer. Permanent depletion of storage could occur in the
special kind of situation described above.
The next topic is the significance of the word "average'
in the average natural recharge clause. ‘Precipitation is a
major factor in determining recharge. All other things being
equal, recharge into a basin which is not already filled to -
capacity is likely to be greater in a wet year than in a dry
year. The aVerage»natural recharge clause seems to contemplate
computing the rate of recharge over a sufficiently long period
that series of wet and dry years tend to average' out. This would
allow temporary depletion of storage during a dry year or series
of dry years. The advantage of such a policy has been. described
as follows:
~ ""(Such) lowering of the water table . . . creates
a capacity for storing and carrying over the water
that originates in wet periods for use during dry
periods. : ' : '
In that respect a groundwatef reservoir is not
unlike a surface reservoir. A reservoir that is
‘maintained full or nearly full at all times is not
being used to greatest advantage. Falling water

‘tables during dry periods should not necessarily
be viewed with alarm, because water placed in storage
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‘auring'Wet periods is being drawn upon and storage
- capacity is being created for the wet- perlods

that follow."29

The author of the above excerpt goes on‘to;add that'ialiing
or even static Water tablesbduring wet periods are_a'“serious
‘problem." It is this problem“to'WhichIthe:average‘natural'recharge
clause.of‘section‘42—237a(g)‘seems to”beydirected; rather than the
icyclical"fluctuation from dry to wet years.

There is another aspect of the average ‘natural recharge clause
'whlch requlreslclose examination The clause prohibits Wlth—
drawals in*excess.of'average natura1~recharge In some states
the sustalned y1e1d capac1ty of certain groundwater bas1ns has
been 1ncreased through art1f1c1al recharge, 1;_;, by techniques
such as. 1nJect10n Wells Water spreading, and reCharge_pi’tso30
The option of artlficlalArecharge‘seems to berforeCIOSed by the
language'of the'IdahO'statute;" |

The exact scope of the statutory limitation to: natural re-
:charge is not clear however, most groundwater,dlvers1ons, when
bused on: the surface ‘are not'fuily‘consumed,v Some of'the uncon-
Vsumed water may‘return to the‘aquifer; _As much as half of the
'iWater~numped fer irrigation may return to'the aquifero31 Assume
'that rechargtho.an aquifer'from nrecipitation'and‘stream infiow’
‘averages 100 000 a.f. (aCre feet) per yearrand that_irrigation
w1thdrawa1s average 100 000 a.f. per year, with7fifty percent
_return flow to the aqulfer Is'the ”natural” rechargeiloobooo
a.f. per year or 150 000 a.f. per year? To state the same ques-
itlon dlfferently, is the 50 000 a.f. ofvreturn flow "natural

recharge‘> The Idaho court dld not have to face this questlon

1n the Ore Ida Foods case because the Water source ‘there Was

(w

o
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a confined aquifer which did not receive return flow rechafge
from the area of water use,k‘While,the no-mining policy of sec-
tion 42-237a(g) would not be violated byvtreating return fiqw
to an aquifer as natural recharge when computing the amQunf of

water that may be withdrawn from it under the statute,'this‘does

~not necessarily prove that return flow should be treated asinat—

ural recharge. The statute prqhibits notlonly.mining, but also
the avoidance of mining through artificial recharge.

The answer to thevquestion of how to treat return flow ﬁnder
the statute muét, of course, lie in legislative intent. The
extent to which a natural/artificial regharge dichotomy has a set-
tled meaning in the field of hydrology is,likely to be¥highly
significant, however, A leading groundwater hydrolqu fext de-
fines artificial recharge as '"augmenting the natural infilﬁré—'
tion of precipitation or surface water into underground form-
ations by some method 6f construction, spreading of watér, or

by artificiélly»changing,natural conditions”,sz Another defines

it as '"the practice of'increasing, by artificial means, the amount -

of water thaﬁ enters a groundwater aquifer”g33

Insofar as the
word "artificial" appéars in the definitions,_theynare circular‘
and not particularly helpful. Since the irrigationlwatér was
artificially withdrawn from the aquiier in the first plaée, it
might be argued that return flow from the‘irrigation must be
treated as:artificial recharge. On the other hand, the return
flow is anﬁunintended by-product of irrigatidn‘due to the natural
force of gravity. One text classified the practice of increas-
ing infiltration into the ground in irrigated areas‘by irrigat-

ing with excess water during dormant, winter or non-irrigation
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" seasons aé éftificialvréchafgé;34?&60uld the differénceubetWéen
natural‘and éftificiai‘redhdfgéﬁimpiicif in the'IdaHofsfatute
tufn:uﬁon a distiﬁction’betWéen-réturn~flow_which’ié”&ﬁintéﬁded’
and that whiéh is deliberate ahd motiVafes the eﬁtiré'process?

 A1thoughvsuch a'distihétion méy'fall short of being'a'Sélf‘evi_
dent trufh‘and‘may generate classifiCafion'difficultiés“in prac-

‘ ficé,»suppoft“fof”the distindétion maY'bé found in aﬁreéenf.gfound_
vWater'studY prépéred‘for théﬁNafidhél Watef‘CommiSSiOn;35} The
'Study listsffourvsourcéS'bf gréundwatér recharge, namely, 1) pre-
'cipitatibn, 2) stréém fiow;<3):féturn flow to groundwater, and
4) artificiél~feéhafée}  The study distiﬁguishes the "intentional
»ahd purﬁbsefﬁl uégzof'aquifefs‘to stdfe water" froml”rechﬁrge

‘which is éssentiall& uhintehtiona17énd:which is incidental to
SOme,ofher process”; It states that ”artificiangrOUﬁdwatef~
stdrage nofmailY»is, and always Shou;d be used‘to'deSCfibe only" R
thé former situation. | o

o Therévis sdme"baSis;-theﬁ, in’the‘langﬁage of hydrology for
a diétinction.befweéh‘intended and unintended return flow even
though such a distinétioh'has‘its,afbitrary aspects. (Perhaps
the true source df'érbitrariness ié‘the-legislatiye'deéision to
excluae érfificiai.reéharge in éomputihg permissible Withdrawals
from an aquifer.) The advahtage of mdkinérsuch a distinection
is thaf'it would enab1e~gfeatér.Utilization Of'gfoundwater under
the;Idahq statufory'framework than would the classification' of

"ali retufn flow as artificial_recharge.' Furthermére,:it would
be invhérmOny withaﬁlegisiatiVely annqunced‘policy, in%the first

'Sectidn'Of the'Idaho"Groundwafer.Act,'tp promote the "full economic

development of uﬁdéréfouﬂd:water-fesources."36 ' e E

(LY
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The~Adverse~EffeCt Clause

The poss1ble adverse consequences to othersvfrom the opera-
tlon of a well prev1ously may be d1v1ded into flve classes
1) 1nterference with other wells,.2) 1nterference w1th surface
water.rights 3) compaction and land subsidence 4) water quality
impairment? and 5) depletlon of storage to the. detrlment of fu- -
ture generatlons ; The average natural recharge-clause~of sec-
tlon 42— 237a(g) proh1b1ts the occurrence of any of these con-
sequences to the extent that they are produced by groundwater
mlnlng——and m1n1ng may produce any or all of them. The'flrst
four types of consequences can occur, however, even w1thout min-
1ng 1n the. usual sense of the term 1ng, without permanent deple—

tion of storage due to perenn1al overdrafts The quest1on for

,dlscuss1on here is the extent to whlch the adverse effect clause

of sectlon 42~ 237a(g) regulates such consequences
It wrll be well to begin by repeating the preciseAlanguage
of the adverse effect clause:

"Water in a well shall not be deemed available to fill
a water right therein if withdrawal therefrom of the -
amount called for by such right would affect contrary
to the declared policy of this act, the present or fu-
ture use of any prlor surface or groundwater right . . ."

Since the clause forblds only those adverse effects which are

”contrary to the declared pollcy of th1s actb” 1dent1flcat10n

of the declared pollcy of the Groundwater Act is essentlal Sec--
tion 42- 237a(g) refers in an offhand fashlon to "the pollcy of
this state to conserve its groundwater resources Sectlon 42—

226 1nc1udes the follow1ng statement of policy.:.
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"It is hereby declared that the tragl
‘icy of the state of Idaho, requiring: the~wat :
'sources of . this state to. be devoted to beneflclal use
in reasonable amounts through approprlatlon is affirmed
with respect to thé groundwater resources: of this"
state as said term is hereinafter defined*: and while
the: doetrine of - 'f%rst in time is fivst in right' is recogntzed
- a reasonable exercise of this rtght shall not block full econ-
.. omic development of groundwater resources, . but early approprzators
 of underground water- shall be protected in the maintenance of
" -reasonable groundwater pumping levels-as may be ‘established by
. the .. . [Director of the Department of Water Resources] as-.
‘7wrewzpnmnd@f’ “(The asterisk and 1tal1cs are part
of the statute ) . :

In addltlon to the formal declaratlon of pollcy at the begln—
n1ng of the sectlon the 1tallclzed language 1mp11c1tly declares
a pollcy of promotlng ”full economic development of groundwater

resources" The touchstone for 1nterpret1ng th1s 1anguage is

1eg1slat1ve 1ntent but the task is made dlfflcult by the absence

- of any record of leglslatlve hlstory of the Groundwater Act ~ The

-Colorado leglslature has enacted a s1m11ar1y worded statute,37$

but there is nothlng 1llum1nat1ng in the Colorado 1eg1slat1ve
h1story or. Judlclal de01s1ons
One poss1ble approach in seeklng 1ns1ght 1nto the meanlng

‘°tlon 42-226

of the ”full economic development” language oft“
of the Idaho Groundwater Act 1s to examlne what was:being said
,about the earller law wh1ch the Act replaced Apparently it was
generally bel1eved that Idaho pre Ground Act cases protected a

senlor well owner' s h1stor1c means of dlver51on ih‘ ; pumplng

level or artes1an pressure, w1thout regard to 1ts reasonableness

Thus the follow1ng cr1t101sm of Idaho groundwater law appeared

'1n the Journal of the Amerlcan Water Works Assoc1at10n in 1938

‘ ~ "One feature of the doctrlne of approprlatlon .
"~ in certain cases deserves notice. Thus, “in:two Id-
aho cases (Bower. v. Moorman, 27 Idaho. 162 147 Pac.

[ )

)
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- 496, 1915; Noh v. Stoner, et al., 26 Pac. 24 1112,
.. 1933)- where prior approprlatlors claimed’ harmful
iugeffects from wells of later nearby approprlators
. the .court awarded damages. There is no indication
-in the decisions that the defendants set up as
their justification, that by the laws of nature it
- 'would generally be impossible for any subsequent:
.~ user of groundwater to.pump from the same water
*{bearlng formation without - affectlng to. some degree
o ~the water 1eve1 and yleld of every well previously
,Tjinstalled in the area. ~Carried to an ultimate con-
. clusion, these decisions might mean that in many
areas the first appropriator could require damages
‘from all later appropriators, until the last one
~owould: have to pay tribute to all. If the doctrine.
~.of appropriation is to accomplish the desired end
of making full use of the groundwater resources of
zthe state, it must be recognlzed that .some lowering
_‘of the water table or of the artesian pressure is a
v reasonable result of a reasonable method of diver-
- sion (pumping) of the water and should not consti-
: tute a basis for damages 138 ,

Immedlately prior. to adoptlon of the Groundwater Act, there was
some - uncertalnty in the legal profess1on about the extent to
- which a senior well approprlator s means of diversion should ’
. be protected under the prlorlty pr1nc1p1e of the appropriation
doctrlne 39 ‘When the Groundwater'Act_Was adopted in 1951,’sec—
tion 42—226 merely affirmed thatfthe‘appropriation doctrine gov-
erned groundwater developmente,.Two years later the legislature
added the following phrase to it:
Mnd while the doctrine of ’f%rst in time is fivst in right' is
. recognized, a reasonable exercise of this right shall not block
- full economic development of wnderground water resources, but
early appropriators of underground water shall be protected in
' the maintenance of reasonable groundwater pumping levels as may
" be established by the . . . [Director of the Department of Water
' -‘Resourees] as' herein provaded " :
‘Thls amendment is. cons1stent Wlth and 11ke1y was motivated by
»the sentlment expressed in the above quoted excerpt from the Jour-
f»nal of the Amerlcan Water Works Assoclatlon

The full economlc development Ooncept of sectlon 42 226

has not been the subJect of Jud1c1al comment except for dictum
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in Bakervvaore—Ida’FOOdsy Inc. .That7caseicontainsfthe_following

statement o Lo ..?df” S v:k"';fkk :.i::;' _ ' .

”Idaho s Groundwater Act seeks to’ promote 'full econ—
omic ~development' of our groundwater resources . .
(The ‘Groundwater Act is cons1stent w1th ‘the constitu-
tionally enunciated. policy of promotlng optimum de—

. velopment of water resources in the public interest.)
Idaho Const. Art. 15,S7. Full economic development
of Idaho's groundwater resources can and will benefit
all of our citizens: Trelease, F.J., Policies for.
Water Law:. Property Rights,. Economlc ‘Forces and.-
Public. Regulatlon 5 Nat. Resources. Journal 1 (1965):
Hutchins, W.A. “Groundwater Leglslatlon 30 Rocky
}Mountaln L. Rev 416 (1958) 14

¥

The court s cltatlon of the Trelease and Hutchlns artlcles calls

’for examlnatlon of them to see What they say about the concept
' of full economlc development of groundwater resources. Althought
nelther of the artlcles d1scusses the exact phras1ng of the Idaho
statute, the Trelease artlcle refers to the ”max1mlzat10n prin-

ciple” in economlcs under Wthh the goal ‘is to obtain the larg-

o

est possible*net's001al returns from,the use:of.a resource., Trelease

Lh

concludes that the max1mlzat10n pr1n01p1e does not requlre ‘com-—

puls1ve>development of Watera,'”What 1s to be max1mlzed is wel—
fare from~water-use' not water-use 1tse1f” 417-He reports that
economlsts have not yet dev1sed any maglc test for determlnlng
when max1mlzat10n has been- achleved | |

»”Some have attempted to- take a given’resourCe' ‘a river
. 'with known potentialities of use, and discover that use
~or combination of uses produ01ng the: greatest economic
_ product from a given expenditure of goods and services.
..In a more complicated fashion others have' tried to de-
‘termine by linear programming the point at which: the
‘optimum ratio between expenditures and beneflts is-
reached, out.of all possible combinations of 'inputs
" and Outputs ‘Some economists try to. e11m1nate the -
dollar as a measuring dévice, since market values fluc-
tuate, and since the value to society of: the product of
a water resource project may not be accurately reflected
by money. By using the technique of ‘1nd1fference curves'
, they measure the relative welfare position of each com-
: blnatlon of uses- agalnst other comblnatlons and ‘reach a-

w



" ‘ranking andesirability:of alternatives;rather than a

~_comparison based on the common denominator of the dollar,”42

_Thepphrase‘”full.economic deVelopment” in sectiOn 42-226 could
meehoany'of7these things. 'A'recent groundwater study prepared
for‘the,National Water Commission says that the goal 6f economic
eff1c1ency in resource allocation is_achieVedfby:
Eff”that comblnatlon of resources which produces the max-
. imum net benefits (i.e., total benefits ‘less costs) to
. the owners, users and beneficiaries of the resource over
~time. Applled to groundwater and related resources this
'~ means. that the total resource - water, storage capacity,
. transmission and treatment capability of the underground
; _structures - should be used to achieve maximum net bene-
flts
"Thie'would seem to be a justifiable interpretation of the .phrase
- "full economic development'.
" The policy of full economic5development which is stated in
section 42-226 is not to‘be'pursued at all costs. It is quali-
- fied by the following language of the same section:
"bﬁt éarZy appropriators of underground water shall be protected
in the maintenance of reasonable groundwater pumping levels as
may be established by the . . . [Director of the Department of
Water Resourcesl] as herein provzded " ,
Thus, 1t is necessary to explore the concept of reasonable pump-
“ing levels.
{”The only other reference to the concept'in the Groundwater
Act appears in section 42- 237a(g), sandwiched between a delega—
tlon of power to the Dlrector to close any well for whlch he de-
termines water "is not available' and the‘statement that water
shall not be‘deemed availablerif'operation of the well would "af-
feot,'contrary to the declared policy_of’thisfact, the present or
future use of any prior surface or groundwater right or result in
the withdrawing thepgroundwater supplyrat a rate beyohd the rea-

sonably anticipated average rate of‘future natural‘rechargef”'
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The spe01flc language 1s thls
”To ass1st the'o‘;*; [Dlrector of the Department of"
Water. Resources] 1n the admlnlstratlon and enforce-
ment of this act, and in making determinations upon
“which said orders shall be based, he ‘may establlsh t
a groundwater pumping 1eve1 or levels in an drea or-
areas having .a common ground water supply as deter—
mined by him as- hereinafter provided:" e
Since section 42-237 a(g) emp0wers/the‘Director=to-issue well"
closure orders either to prevent injury to a senior appropri-
“ator contrary to the‘deCIared'policy“Of the act or to prevent
-mininé, it'might;seem atifirst biuShvthat; under;the*statutory
language quoted 1mmed1ate1y above the”Director~might“set a
Qreasonable pumplng level 1n a partlcular area and then if ex—

isting pumping levels are above that‘rallow mlnlng down to the

_reasonable level before issuing closure orders : Baker v, Ore—

Ida Foods~IncaJ‘expressly rejects this 1nterpretat10n howevero

" Thus, it is only in closing>a well for creatlng an adverse ef—
fect”contrarybto-theppolicy-of the Act that the concept of rea-
s0nab1e pumpingglevels comes into play. - |

In dicta thefidahotcourt made these~addrtionalrobservations

in the Ore Idaho ‘Food case about reasonible’ pumplng levels:

1. ”Prlorlty rlghts in ground water are and w111 be

. protected insofar as they comply with reasonable pump-
ing levels. Put otherwise, although a ‘senior may have
a prior right to ground water, if-his means of appro-
priation demands an’ unreasonable ‘pumping level his*his- -
torlc means of approprlatlon w111 not be protected ”44

20, "Because of the need for hlghly technical expertlse to
to accurately measure complex ground water data the leg- "
.islature has delegated to the I.D.W.A. [now the Depart-
ment of Water Resources] the functlon of" ascertalnlng '
_reasonable pumplng levels . . Implicit in this delega-
‘tion is the recognition that’ reasonable pumping levels - °
can be modlfled to conform to changlng c1rcumstances ”45

In addltlon the Court quoted the follow1ng statement by a com—.

mentator about the reasonable pumplng level concept in the

/
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Groundwater Act:

e ”If 'reasonable pumplng levels were interpreted by
fy[the court ‘as requiring ‘each approprlator to alter his
~means of diversion a little each year, or a little
‘with each subsequent appropriator until full develop-
- ment was achieved, the statute would accomplish its
- purpose. (Emphasis supplied) Comment, Who Pays When - 46
©  the Well Runs Dry, 37 U. Colo L. Rev. 402 413 (1965)."

The references to reasonable pumplng levels in the Act and the

tdlscuss1on in. the Ore-1Ida Foods case stlll leave a lot of ques-

: tlons unanswered and dlfflcultles unresolved Among them are

"the follow1ng

F1rst does the statutory reference to protectlng ”reason—

able pump1ng levels” 1mply that a means of diversion consisting
‘wholly of artesian pressure (1 €., no pumping) is not entitled

to}protect10n9

__Sécond‘ in- determ1n1ng thetactual pumplng level of an ex-
isting well, where are the beglnnlng and ending p01nts of the
measurement? Should the beglnnlng p01nt be affected by whether
a well 1s located on a h111 or in a valley? How‘far»downward

should the measurement be contlnued'—— to the water table, all

"the way down to the bottom of the cone of depress1on or to»some
(‘1ntermed1ate p01nt9 It mlght be argued that the measurement should

.1nclude the drawdown caused by operatlon of a pump since section

42;226'refers to reasonable ”pumping levels', not reasonable stat-
ic water 1evels | Such an interpretation wouldlgenerate,complexity,
however s1nce the drawdown of a well is in part a functlon of its
eff1c1ency, and taklng drawdown into account would require a deci-
s1on about perm1ss1ble well efflclency . Also local1zed differences

1n transm1ss1v1ty w1th1n an aqulfer can produce s1gn1f1cant varia-

't1ons in drawdown° " To what extent should that be taken 1nto account?
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Third in. furtherance of the policy of full economlc de-
elopment of groundwater stated in- sectlon 42 226 it would
seem that economic, as well as phys1cal factors should be taken

1nto account in developlng reasonable pump1ng level regulatlons

In d01ng so, to What extent should or can it be recognlzed that

the land overly1ng a groundwater basin may encompass areas of

’varylng cl1mates soil types, and crop y1elds9 The- only stat—

utory gu1dance-on~this question is a clause in section 42-237a(g),

which empowers the Director of the Department of Water Resources

to:

"establish a.ground waterrpumping level or levels in
- an area  or areas having a common ground water supply
- as determined by him as hereinafter provided."

'If the work "area" refers to overlying land and the words "com—

'mon ground water supply" refer to an aqulfer then the phrase

”areas hav1ng a common ground water supply" would seem to 1mp1y
that the land overlying an aqu1fer can be d1v1ded 1nto various
areas accordlng to»such factors as topography, climate, »and
soil’ type. Furthermore the word ”levels" seems to suggest that
dlfferent pumplng levels may be establ1shed for different areas.

- The foreg01ng analys1s depends upon defining the word ""areas"

in the above quoted clause of sectlon 42-237a(g) as referrlng

to 1and overlylng an aqulfer This is not 1mplaus1b1e in view
of_the follow1ng addltlonal language in the same.section:

'"[The Director] shall also have the power to deter-

" mine what areas of the state have a common ground
water supply and whenever it is determined that any
area has a ground water® supply which affects the flow
of water in any stream or streams in an organized
water distriect, to incorporate such area in said wa-
ter district; and whenever it is determined that the
ground water in, an area having a common:ground water
supply does not affect the flow of water in any stream

)

"
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in an Organized water district, to incorporate such
area in a separate water d1strlct o e o
The words ”area” and ''areas" here seem to refer to surface land
area. -

- If the land overlylng an aqulfer may be subd1v1ded into
varlous areas accordlng to economic factors such as topography
cllmateg‘and SOll type, may other economic. factors be cons1dered'
also ——vfor example ‘the fact that a particular farmer may have
just 1nvested a 1ot of capltal 1nto a pumplng plant and if a
reasonable pumping level is set lower than the physical capac1ty
of his plant, he will suffer a significant economic loss? 1If
the Justlflcatlon for considering economic factors is the policy
of full economic development or a general concern with efficient
resource allocatlon, the answer to this questlon should depend
npOn mhether or not protection of the farmer's inveStment will
'help to promote full economic development or efficient resource
allocation, 'At first hlush, protecting ‘an existing investment
in a pumping plant may seem to rnn counter to a policy of full
| economic developmentor After all, section 42-226 provides that
"'while the doctrine of 'first in time‘is first in rightV is rec-
ognized; a reasonable exercise of this right shall‘not block full
economic~development of underground water.resourceso” A contrary
argument can be made, however,b Without investment in pumping
plants by farmers and other water users, there will never be’
full economlcvdevelopment of Idaho's groundwater resources. If
a farmer does not have a‘reasonable expectation that his invest-
ment in a'pumping plant willvyield a fair return, he will not

make the investment. He can hardly have such an expectation if
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h1s ex1st1ng 1nvestment in a pumplng plant is totally irrele-

- vant to the setting of reasonable pumping levels.

One of the h1stor1c p011c1es underlylng the appropriatlon
doctrine has been the promotlon of 1nvestment needed for water

resource development by g1v1ng securlty of use. 47 Since section

42~ 226 does. afflrm the appropriation doctrine for groundwater -

albeit modlfled by avpolicy agalnst protectlng historic means
of'diversion‘withoutAregard to reasonableness in the event that

prlor Idaho case law had 1nterpreted the approprlatlon doctrlne

" as affording such protectlon -- concern about protectlng ex1st1ng

hinvestment 1n'pump1ng plants and related capital outlays should
not be totally.irrelevant to settingIreasonableypumping levels.
Probablv, it should be a relevant but not controlllng factor.

| Fourth con31deratlon of economic. factors 1nev1tab1y raises
soclal 1ssues as well For example there is ev1dence that due.
to economies of scale a 1arge farm may be able economically to
pump from a s1gn1flcantly greater depth than a small farm. 48

If pumping levels are set by reference to-what-is reasonable

for large farms, small ones may be driven out of existence.

; Does the legislative delegation of power to;regulate’pumping

levels really include a power to regulate farm size? If so,

does the policy of full economic development compel a preference

“for larger,farms if they are more efficient.production units?

‘Evenvamong farms of the same size the kind of crop produced

w111 affect the reasonableness of a particular pumplng 1eve1

-Should the production of potatoes be favored over the productlon

of some other crop9‘ A reasonable pumplng level for a small domes-

tic user might be 1ess than for an 1rr1gator What should be

e

-



done about the small domestic. user?
. Fifth, it is likely that the reasonable pumping level stat-

49 As‘noted earlier,

ute was aimed at well interference disputes.
the -operation ofla well may haveIOt@$r¥adverse effects even in
the absenée of a general condifion of groundWater mining. There
mayiﬁé~interference\With‘surface water rights,; compaction and
land subSidehce, or water quélity impairment. To what extent
may,‘or must} these potential adverse effects be taken into con-
sideration in the setting of reaéonable pumping levels? Section
424237a(g) empowers the Director of the Department of Water Re-
sources to pfohibitjgrOUndwater withdrawals which "would affect,‘
cohtrary to the declared pdlicy of this act, the,present-or fu-~
fure‘use of any prior surface or'ground water fighto” Segtion
42-231 directs him "to do all things reasonably necessary?or
appropriate to protect the people of the state from depletion
of ground water resources contraryto the public policy eéxpressed
in this éctg” The full économic development policy of.Sectipn
42-226 would seem to authorize an accounting for all costs --
including not enly costs in terms of interference with senior sur-
" face water rights expresély mentioned in section 42—237a(g)~but
aiso compaction and land subsidence cosfs -- 'in seeking to achieve
an bptimum allocation of the groundwater resource thréugh the
tool of reasonable pumping 1eve1§,50
 As the foregbing discussionfihdicates, the Groundwater Aét
does not give very clear or specific guidance. for the resolution

of a number of questions or difficulties that must be faced in

the,developmént of reasonable pumping level regulations. The
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questlons posed above are hardly more than the t1p of the 1ce—

Iberg, and the ana1y81s‘of,thegquestions 1s more 1n'the nature

of arguments that can ~-be- made rather than hard and fast con—n

Eclus1ons ‘ Perhaps of maJor s1gn1ficance is the language 1n

1
|
i

|
\
f
|
f
!

section 42-231 wh1ch empowers. the D1rector "to do all things

reasonably necessary or approprlate to_protect the_people of

theastate from.depletion of ground water resourcesicontrarygto
the puhlic policy expressed inbthiS'act " V(Emphasis added‘-)51
It might be argued that this constltutes an 1mp11ed delegatlon'
of authority to resolve these questlons and dlfflcultles ‘which

iare,not:very well covered explicltly in the Groundwater Act in

| any way that would make sense in view of hydrologic, economic,

and social considerations. In other words, the argument would

be that the Director can consider factors and make distinctions,
which are reasonably necessary to‘accomplish the publicrpolicy

expressedtin the Act. Some»support for this implied powers ap-

proach may be:found'in'the.Ore—Ida Foods case, where'the court
'did not hesitate to‘find an implicit delegation of authority to

. the Directorkto_modify reasonable pumping levels from time to

, time to conform to changedcircumstancesg.?2 The court did not

eXplain its rationale for this conclusion but the juStification
would seem to be that. 1t is reasonably necessary for the D1rector
to have the power . of modification. '

Perhaps the most-serious-difficUlty with the implied powers

approach lles in the rule that an attempted legislative delega—

gtlon of rule making power to a state agency is 1nva11d unless the

delegation is limlted by legislatively prescribed standards to

53

gulde the agency,,dlrecting and;channeling its d1scretlonn‘ In

fs-
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upholdlng a delegation of- rule maklng power to the State Tax
Comm1ss1on, the Supreme Court of Idaho phrased the limitation
this way |

’f”It is an acceptedruleof judicial dec1s1on that

- “the legislative function has been complied with,
where the terms of the statute are sufficiently
definite and certain to declare the legislative
" purpose and the subject matter meant to be cov-
ered by the act; and that the legislature may
constitutionally leave to administrative agencies.
the selection of the means and the time and place
of the execution of the legislative purpose,  and
to that end may prescrlbe suitable rules and reg-
ulations."54 :

The centrél difficulty in'applying the legislative standards

requirement is to determine how tight the standards must,be055'

For examplé,'it was noted earlier that the powef to set pumping
_1eVels.may éhtail a power to determine (and require a decision
fupbn),minimum farm sizec56 Is this delegation of power adequate-
ly circu@écribed by the statutory reference t0~the«policy of full
economic development of the state's groundwatef resources? It
probably would be unwise to try to predict how the Idaho:courtA
would answér‘this question in view of the following two obser-
vations by Frank Cooper in hié authoritative tieatise on state
administrative law: |

1. "[Wlhile the doctrine [of legislatively prescribed
‘ standards] has proved a useful tool and has pro-
vided a means of imposing workable controls on ad-
ministrative discretion, nevertheless it cannot
be relied ugon as a basis for predlctlng judicial
decision. ,

2. "The courts soon came to recognize that the test
must necessarily vary with the nature of the pow-
- er conferred. It is quite all right to insist,
with exactly measurable precision, that a liquor
control commission may not license a dramshop
" within 500 feet of a church or school; but when
‘the question is how many customers a contract
motor carrier may serve, a greater measure of
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- ' discretion must ‘be accorded the agenCy;_to per-
~mit it to fulfill the purpose for Wthh 1t was
created , o

"It has been recognized that loose and imprecise
standards - referable to such elusive concepts. as
tadequacy’ "of a serv1ce or 'appropriateness' of
‘a bargaining unit, or other criteria, not suscep-

. tible of proof or: disproof by obJectlve tests -
are valid whenever it is impracticable to- lay down
more precise controls. This concession has meant
that the legislature may delegate-such measure
of discretionary power as the court cons1ders
wise and 'proper in the circumstances of a partic-
ular case. Thus, determinations of the valid-
ity of the delegatlon are governed-not by juris-—
prudential analysis of the sufficiency or pre-
cision of the standard selected by the legisla- -

~ ture, but rather by ad hoc assessment of vari-
,able and 1mponderab1e des1derato ”58 ,

After d1scla1m1ng the ex1stence of any ”loglcal ba81s” for

~determ1n1ng how far the nature of a s1tuat10n permlts or prohlblts

the 1eg1s1at1ve fashlonlng of speclflc standard Cooper seeks

“.to 1dent1fy practlcal cons1derat10ns which have seemed to mo-

t1vate Jud1c1a1 dec1s1ons on delegatlon questlons 59 He con-

.cludes that courts have been unw1111ng to. sustaln vague standards

. where the arbltrary-exer01se‘of anfagency S dlscretlonary powers

could have calamitous effeCts on substantial rights of property;

;’ThIS cons1deratlon seems to. cut agalnst the validity of the Ground-
rwater Act delegatlon of power to develop pumplng 1eve1 regulatlons
Cat 1east 1nsofar as’ there is a rlsk that some. small farmers may

Dbe drlven out of business by the regulatlons On the other hand
;he notes that broad delegatlons tend to- be sustalned when Jud1c1al
:rev1ew is readlly avallable to correct abuses (as it is under

-sectlon 42 237e of the Groundwater Act), when there is an obv1ous ”

need for_agency expertlse, and when there is a_genulne'and substan—~

‘tial need for administratiye regulationt,-All these factors seem

1 ]
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to cut.in favor of the validity of the,delegation in the Ground-
water Act. It is impossible, however, to say_with’certainty.
how'avcouft'wouldrweigh the;_competin;g,considerations°

The statutes of a number of other western states which apply
the»appropriation doctrine to groundwater either refer to pro-
tecting senior.appropriators in the maintenance of reasonable

pumping levels or contain equivalent.languageceo'

There is little
on the face of these statutes which would aid in construing the

Idaho'Groundwater Act ; however.

Some Pfoblems of Administration

Selection of Wells for Closure

In Baker v. VOre—Ida Foods, Inc°61 a groundwater bas1n was

be1ng depleted in v1olatlon of the prohibition agalnst mlnlng in
section 42—237a(g) To correct the situation, the coUrt\simply
applled the. approprlatlon doctrlne principle that pr1or1ty in time
glves prlorlty in rlght and ordered wells closed in inverse order
of prlorlty untll ‘the overdraft was stopped Would the same
solutlon f1t if Junlor wells had been interfering with the pump1ng
1evel of a senior well owner but there was no general mining of
the aqulfer? Sectlon 42-237a(g) provides:

'”[E]ar1§ appropriators of underground water shall be

protected in the maintenance of reasonable ground ‘

water pumping levels as may be established by the

. [Director of the Department of Water. Resources] as

herein provided." ' :
The Dlrector has not yet issued pumplng 1evel regulatlons but
1et us suppose that such regulations have been ‘issued and a senior

well owner's rights under those regulations are being Violatedo

Which wells will be shut down--all those in the aqﬁifer with




1
|
i
i
|
1

38 R | o | ,
rprlorlty dates‘junior‘tO»his or only some of them; and if only

fsome are to be closed which ones9 ' B S o :
.31 At the outset, it should be observed that‘applicatiOnfof
Ethe appropriation doctrinevprinciple~that priority in time gives v

prlor1ty in rlght to groundwater allocation presents- difficulties

]not encountered in the appllcatlon of that: pr1nc1ple to surface‘
;Water allocatlono Groundwater’movesumuch slower than surface
Ewater; tyblCally~at rates ranging:from five feet per day. to five
}feet per year 62 If a junior appropriatorvwho is interfering
ﬁw1th the. flow of a- senlor s Well is shut down, it may be years

63

Also, because groundF

|
;before the. senlor S flow is restored
\

¥water is not readlly observable and most" groundwater does not
\
[flow 1n«conf1ned channels there may be greater dlfflculty in pre-

\d1ct1ng the effeot of shutt1ng down a Junlor To take a specific

-AL

'example, assume there are 30 pumpers in a basin and number 26 s £

1
‘pumplng 1evel protectlon 1s v1olated Number 27 'is close. to

\ s

=number 26, and 01051ng hlS well would restore number 26's pumplng

level in -a relatlvely short tlme Number 28 is farther away from

fnumber 26. Closure of hlS well would by 1tse1f restore number

”'26 S pumping- 1evel but would take several years: for thls to happen

|

‘Number 29 is st111 farther away~and clos1ng his well’mlght help

;number 26, but there is con31derable uncertalnty about that.
|
|
_SNumber 30 is s1tuated so that 1t is 1nconce1vable clos1ng his well

would have any noticeable effect upon‘number 26's well or the
wells of numbers 27, 28, and 29. Which well or wells should be

'shut down.

-

Generally, a junior appropriator who wishes-to divert water

U

‘| has the burden of proving, by clear and convincing evidence, that
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his diversion will not injure any senior appropriator. Most

of the Idaho cases applying this principle have been surface water

. 64
cases,

but the court has applied it in the groundwater context
aséwell,as althdugh_perhaps not conéistently. Even if number

30 has theibufden ofkproof of not interference, he should be
allowed to continue to operate,his well. A possibie solutién

as to number 27, 28 and 29 would be‘to shut down 27 and 28 but

to allow 29 to continue to operate. Closure of number 27 would
restére_number 26's reasonable pumping level as perptly as possibleu
CloSgre Qf number 28 would, after several years, enable number

27 to resume operation of his well. For that reason, number 27
should be able to insiét upon closure of number 28 at the same time

66

his well is closed. Under the rule that puts the burden of proof

upon the junior to show that his diversion of water will not harm

any senior, it would appear at first blush that number 29 shduld
also be closed. If that were done, however, it would not neces-
sarily enable number 28 to resume pumping after some length of time.
The reason is that absent strong evidence number 26's pumping
1evel‘wou1d be protected, allowing number 28 to resume operation
may later interfere with number 26's pumping level and‘then number
26 coﬁld insist on closure of number 27 to get the situation cor-
rected promptly. Thus, number 27 ought to be able to inéist that
number 28 remain closed absent clear and convincing evidence that
number 26 would not be harmed by number 28's operation, If num-
ber 28 must remain closed and that, in itself, will protect num-
ber 26; there would seem to be no point. in also closing number

29. Arguably, number 29 could be allowed to continue to operate,

even under the rule that puts thé burden of proof of no injury
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’on h1m upon +the ground thatlif’number 28 must remain*closedﬂit
then becomes clear that number 29“s operatlon won't 1nJure numbers

26 or 27 (1t 1s assumed), or 28

E Turnlng away from'the aboveChYpothetical let us assume a

s1tuat1on in Wthh closure of 4 Junlor would restore a senior's
\

'protected pumplng level but due to the slow movement‘of ground—“

| make the prlorlty prlnclple~of the appropr1at10n doctrinelinop—

' érative?-uln'favor ofvan affirmativeuansWer lsltheﬁfactd\that’.
”gvethestime‘thezseniorls_reasonable4pumping level"is‘restored, he
:mEY'welllhave gone brohe and'lost:the;investment inbfacilities

'wh1ch is protected by the reasonable pumplng level concept This

_would not. necessarlly happen however espe01a11y 1f the Junlor is

held llable 1n damages to the senior for 1ncreased pumplng costs

untll the reasonable level 1s restored Although not squarely
. ‘_
'_1n p01nt' a recent Colorado dec1s1on is worth notlng in connectlon

w1th the tlme 1ag problem ~ In Hall V. Kulper 67 the Colorado

Court afflrmed the den1a1 of appllcatlons to dr111 two ‘wells
ilnto a groundwater-source that ‘was’ hydrologlcally connected with
fthe Cache LaPoudrelRiver some.13‘mi1es away. Operat1on offthe

'_proposed wells would not have materlally affected other wells or

'surface rlghts in the area but the permlts werewdenled because

operat1on of the wells would have reduced the amount of ground—

water flowing 1nto the Cache LaPoudre R1ver Slnce the ground—
water~was mov1ng toward the Cache.LaPoudre at a"ratebof Only‘3/10

of a m11e per year ItlS ev1dent that there would have been a con-

s1derab1e time lag between commencement of- operat1on of the wells

1 ‘

"and any 1mpa1rment of approprlatlons from ‘the Cache LaPoudre

water thls w111 not occur for about 40 years ShoUidfthe time lag

w0
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~ FOOTNOTES

The current Groundwater Act consists of Idaho Code Ann. §42¥

”»226 to -231, 42 233a 42-237 to -239.

Idaho Code Ann. '§ 42-229 (Supp. 1973).
Idaho Code Ann, § 42-230(a) (Supp. 1973).

E.g., Silkey v. Tiegs, 51 Idaho 344, o P.2d 1049 (1931)
Intent to make an appropriation is also necessary, e.g.
State ex rel. Reynolds v. Miranda, 493 P.2d 409 (N.M. 1972),
but that is so seldom lacking that it usually is not even
listed as an element of an appropriation.

The agency used to be called the Department of Water Admin-

"istration, and before it was called the Department of Reclama-

tion. Most of the statutes in the Idaho Code referring to the
Department of Reclamation have never been amended on an indiv-
idual basis to reflect the changes in name of the agency.
Idaho Code Ann. § 42-1801a instead provides: '"Wherever the
words Department of Reclamation or Department of Water Admin-

istration appear in the Idaho Code they shall mean the Depart-
" 'ment of Water Resources, and wherever the words State Recla-

mat10n Engineer or Deputy State Reclamation Englneer appear
in the Idaho Code they shall mean the Director of the Depart-
ment. of Water Resources or the Deputy Director of the Depart-
ment of Water Resources, respectively."

Idaho Code Ann. §§ 42-202, -229 (Supp. 1971). An application
for a permit must contain certain information about the pro-:
posed project and be accompanied by a plan and map of the fa-
ilities and payment of a fee which varies with the size of
the appropriation, Idaho Code Ann. §§ 42-202, -221 (Supp. 1973).
The Department then publishes notice and, if anyone ~files a
protest against approval of the application, a hearing is
held. Idaho Code Ann. § 42-203 (Supp. 1973.)

H.B. No. 146, 51 [1903] Idaho Sess. Laws 223.

idaho Code Ann. § 42-203 (Supp. 1973). See also section 42-
233a regarding denial of permits for wells in areas des1gnated
as critical groundwater areas.

Idaho Code Ann. §§ 42-219, -220 (Supp. 1973).

Idaho Code Ann. § 42-233a (Supp. 1973).

Id.

Silkey v. Tiegs, 51 Idaho 344, 5 P.2d 1049 (1931).
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Silkey v. Tiegs, note 20 sugra says that a priority under
the permit procedure "dates from the date of the permit."

- 51 Idaho at 353, 5 P.2d at ,1053. This appears to be loose

language in view of prior analogous surface water cases which

'say that a permit procedure appropriation dates from the

time of filing an application for a permit.: Reno v. Richards,
32 Idaho 1, 10-11, 178 P. 81, 84 (1918).. Crane:Falls Power
and Irrigation Co. v. Snake Rlver Irrlgatlon Co., 24 Idaho

63, 81-82, 133 P. 655, 661 (1913). :

_Idaho,CodelAnno'§_42—220~(1948).

. H.B. No. 121, § 2 (1973) Idaho Sess. Laws 537.

ch' 216, 51, (1963) Idaho Sess. Laws 623.

State ex rel. Tappan V,'Smith, 92 Idaho 451, 444 P.2d 412

(1968)%

See State ex rel Tappan v. Smith, 92 Idaho 451,>444 P.2d
412 (1968). ‘

'Idaho'Code‘Ann9§ 42227 (Supp. 1973). Section 42-230(d)

defines ''domestic purposes" -as follows: '"Water for house-
hold use or livestock and water used for all purposes in-
cluding irrigation up to one-half (%) acre of land in con-
nection with said household where total use is not in excess
of thirteen thousand (13,000) gallons per day. For the

"purpose of the exception>in, section 42-227, Idaho Code,

'domestic purpose' shall not include water for multiple
ownership subdivisions, mob11e home parks, .commercial or
bus1ness establlehments '

Tdaho Code Ann. § 42-228 (Supp. 1973).

-Id.

513 P.2d 627 (Idaho 1973).

See also Baker v. Ore- Ida Foods Inc., 513 P.2d 627, 637.

~ (Idaho.1973).

513 P.2d at 629.

Bagley, Water Rights Law and Public Policies Relating to
Groundwater '"Mining" in the Southwestern States, 4 J. Law
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in the Law.of Water Rights in the West 179 (1942);4 “

See 22 IdahOﬂState Bar.Proceedings 52 (1948); 23 Idaho State
Bar Proceedings 19 (1949).

513 P.2d 627, 636 (Idaho 1973).

Treleaee, Policies for Water Law: Property Rights, Economic
Forces and Public Regulation, 5 Nat. Res. J. 1, 4 (1965).

Id. at 4

C. ‘Corkery Groundwater Law, Management and Administration,
Natlonal Water Commission Legal Study No. 6 at 129 (1971).

613 P.2d at 636.
1d.

I1d. at 635.




513 P, 2d 627 636 (Idaho 1973) ‘The 1mp11ed powers ap-.

"276 282- 83 441 P, 2d 725 731 32 (1968), a Surface water
case: . \

- Ce Meyers A Historical and Funetional. Analys1s of the Appro—
- priation System Legal Study No l, at 6 (1971) -

See Chellne, An. Economlc Approach to the Agrlcultural Use
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1968), see also Von Bernuth, Factors. Affecting«lrrigation
Pumping Costs (unpubllshed master S thes1s, University of
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See text accompanying notes<38—39,'supra,
See"the'quotation,‘supfa;'indicated‘by»footnote 43,

In Hart v. Stewart, 519 -P.2d 1171 (Idaho 1974). The .

~ecourt held that -the Department is authorized to issue:

rules-df practice or: procedure before the: Director or
a local groundwater board.constituted under sSection 42-

.237d of the Groundwater Act by section-42=406, which em-

powers the Directors ''to make such rules-and regulations
as may be necessary . . . to the proper-administration

of this chapter.'" The result seems-seund but. the implied
delegation theory would. have: been-a-more appropriate

~rationale since- section 42-406, upon-which the- court relied

for its rationale, appears-in. a‘chapter of the Idaho.

Code which deals" exclus1ve1y Wlth approprlatlons for use

outside the state

“

proach would be entirely consistent with the following
attitude expressed. in. Keller v. Magic Water Co., 92 Idaho

“It is seldom“that a court will interfere with
the discretionary action of the state“engineer .
(Now the Director of the ‘Department of Water

- Resources) upon matters involving: the admin-
istration of the water laws of the state

As stated by Mr. Justice Holmes, the state en-

. 8lneer is the 'expert on the spot’ Mayer v.

- Peabody, 212 U.S. 78, 85 S. Ct. 235, 237, 53 L.
-Ed. 410, 416 (1909), and we are constralned

‘to reallze the converse, that 'judges are not

- super engineers' . . . The legislature intended
to place upon the shoulders of the state engin-
eer the primary responsibility for a proper dis-
tribution of -the waters of the state, and we
must extend to his determinations and Judgment
weight on appeal." .
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: ' CHAPTER III ‘
AN ECONOMIC ANALYSIS OF THE EFFECTS OF A DECLINING
‘ GROUNDWATER LEVEL IN THE RAFT RIVER BASIN

The economlc portlon of the study provides an 1nterpretat10n'
f the economic effects of various rates of groundwater level
ecllne 1n the Raft River Bas1n 1n southern Idaho Crop farms
in the study area Were examlned to determlne how the returns to
perator 1abor and management would be affected by a decllnlng
ater 1eve1 The MPS 360 Llnear Programmlng technlque was used

or the examlnatlon of farm plans

R~ s o O SERS— Q‘,n - O“‘";,‘;" e

arm Analys1s

D1ss1m11ar crop poss1b111t1es w1th1n the study area neces-

F

I

!

|

|

| .

S

b

tlons for the purposes of the study FEarly fall- frosts and a-
x

shorter grow1ng season 11m1t fleld crops in the southern part
g _

f the Raft R1verBa81nto alfalfa hay, pasture s11age corn,

and varlous graln crops The northern portlon has these pos-
s1b111t1es plus ‘the addltlonal hlgh value cash’ crops of potatoes

and sugar beets TWO'farm sizes werelselected for study in
' . .

'each portlon of the bas1n 164O‘and 960 acre field crop farmswin”

the northern sectlon of the bas1n and 320 and 640 acre fleld crop B

farms 1n the southern portlon of the study area
i .

i The crop constralnts (bounds) of the linear programmlng
R
f

del 1nvolved in the programmlng of each farm plan were set
l

at three dlfferent levels to glve three poss1b1e crop comblnatlons

for each farm plan The ch01ce of the crop mix had an 1mportant

}
mpact on farm income. - Annualrreturns to operator‘labor and

i
|
i
|

|
i
A
\
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management were estimated for -a 20 year peried to determine
the present value of the stream of returns from a farm opera-

tion.

Costs of Water Level Decline’

Groundwater deeline is a serious problem in the etudy area.
Waterllevel deciines of 100 feef ﬂavevbeen noted in portiens
of the basin since 19520 The fafes of declihe’examinedvin this
study were 1, 2, 3, 4, 5, and 10 feet of water level decline
per year.
| The power cost fof pumping en ecre‘foot of water ffom a well

increases with increased depth to water. The increased power cost

'is, however, only a porﬁion of the overall cost of the water level

>

decline. Witheut proper planning, the pumping equipment‘and'
wells become'obsoleteiin a shofter than normel period of time.
This obsolescence increases the deprecietion and replaeemeht»}
costs for’wells,and’pumpingvequipmenta Representative wells
for the bésin were evaluated and costs were calculated for the
improvements and changes necessary to maintain well yields at
the eurrent levels for 20 years. The 20 year accumulated pre-
sent value net return to the 640 acre'farm plan in the southern
portion of the study area decreased from $182,420 when no de-
cline occurred to $153,248 when 5 feet of yearly decline occurred.
Ten feet of yearly decline decreased the return to $121,076.

However; this return level for the most profitable crop mix

was‘still greater than the return from the preduction of the

next most profitable crop mix with no decline, $91,111.
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Results of the economic analysis indicated that farms. in-

the northern sectiOnAOf thewstudy»areagshould»be1able;to make
the necessary well and pumping equipmentychanges with only

_ slight reductions in their returnsn When the acreage of land
on a farm is restrlcted i.e@,oadeduate:irrigationiwaterflshnot'

awallable to 1rr1gate all the crop 1and on a. farm; the ab111ty

!
of a farm operator to make the necessary changes 1s reduced

Th1s 1s also the case when low value cash crops are grown on

Jfarm
i Returns to operator labor and management for farms.in the

southern portlon of the study area 11m1t the ab111ty to make

, 1mprovements and changes in wells and pumplng equlpment as water
level decllne occurs Examlnatlon of the 20 year effects of 10
feet of decllne per year resulted in a net loss for a 640 acre
farm plan produclng feed barley and alfalfa hay |

Opportunity Cost of Not:Pumping the Groundwater

\

: § The opportunity cost'or value foregone by not pumping -the

groundwater in the Raft River Basin is,best expressed.by the

| ,
accumulated present value net returns of the farm plans. With-

1

’ out the irrigation water pumped from the aqulfer agricultural
l . o
uSe:for land -in the basin“would»be‘limited to desert grazing
o . . .

range° _A 1imited-amount_of land in the study area is wholly

irrigated with surface water from*the,Raft-River;and Cassia
Créek° 'An'improved Bureau:ofihand Management'grazing areagin'
the eastern portion of the valley~containing approximately 5,000
acres produced only 5,404 A. U. M.'s (anlmal unit months) of graz—

g ‘in 1971 (1nterv1ew w1th a representat1ve of the Burley BLM
\\ .

|
|
|
|
|
l

)
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office). The value of one A.U.M. of grazing per acre ($.80
~ for federal lapds for 1972) is minimal when compared to the

potential returns from irrigation of the land. The opportunity

cost of not irrigating Would be nearly identical to the present

value net return.to a farm plana

Relative Importance of Groundwater Decline

Theilocafion and size of the farm,ﬁthe managemenf capa¥
bilities of tﬂe operater; crops produced and characteristics of
wells affect returns from the farm operation in addition to
the water costs. It is desirable to discuss the importance
of water level decline and'depth to groundwater in relation to
‘ether variablesvaffectihg farm plan returns.

' ‘The location of the'farm; in either the northern or south-

ern portion of the study area, has an. important impaet on farm
income. The dissimilar crop possibilities for the tworereas, |
is Qf major impertance to farm income. The size of the‘fafm and
,the manegement capébilifies of the farm'operator_also affect |
ferm inceme; ‘As farm size increases; efficiencies of equipmenf'
end labor uSagé(tend to increase. These increased efficiencies
when aceempanied by‘a’high level of management capability can
affect returns significentlyo The crep mix also‘has a major
impéct{oh return 1evelsifef the farm plans. The'threeycrep

combinafiensiexamined for each farm plan in the sbuthern por—

tion of ‘the Raft River Basin can be produced with the same equip-
ment inventory and amount of irrigation‘Water{  The 640 acre field

crop plan has 20 year accumulated present value net return




i
|
\
/
|

possibilities of $182,420 (390 ac. Malting Barley, 250 ac. Alf-
alfa Hay), $91,111 (100 ac. Malting Barley, 290 ac. Feed Barley,

' 250 ac. Alfalfa Hay), and $59,625 (390 ac. Feed Barley, 250 ac.
Alfalfa Hay). This range of return possibilities, which is-

qypical,forvall farm plans in the study aréa, shows the impor-
'aance 6f the crop'mix selected for;a farm plan. |
‘"?_ ’The'charéqteriétiqs of wells.on a farm and depth;tbﬂwafer,/
~ 41though~imﬁortan%ifactors influencing farm retﬁrns, are‘th

K : T . c _ ,
|

and farm location. Farms located some distance: from the river

i

 typica11y'have_deeper wells and'gréater;depths‘to water. Power

c?sts per unit of watef pumpéd increase as the depth to water

ibqreasgs; .Investment costs‘and_depreciation expenses also
ihcréaée-for deep welisﬁand ass§ciated pumping equipment. |

.TLese changes: in cosfs are relativeiyvminOf, For example, the
29_year accumulated presentfvalue net petﬁrns for the 320 acre

f?rm plan in the southern portion of the study-area_iS»decreased
b§ only $21,000, $134,495 to $113,432 when deép wells provide

1’ifrigation‘water rather than shallow wells. Similar relation-

_S#ips exist for other farm plans examined in this study.

N Groundwater decline and depth»toAgroundwater‘do’affect

farm returns,'but in relatively minor amounts when compared to

k
t%e‘impOrtance.of farm location,; farm size, management capability,
3

. and crop mix producéd. Administration of the groundwatér resource

b#sed on depth to water or.rate of groundwater decline éloné
b o : s o . \:. ‘ - . o
ignores several more important factors affecting a farm's re-

tdrn.i
g

- as important as crops produced, farm size, management capabilities,
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Sﬁmmary

| An economic analysis of farm plans in the Raft River Basin
was performed to 1) estimate the value of water pumped from.
the aquifer systém, 2) examine the effects of a declining ground—
water level on returns to farms, and 3) estimate the opportunity
cost of not pumping the groundwater. An examination of agricul-
tural activities in the basin showed dissimilar crop opportunities
in the northern and sbuthernvportions of the area. Therefore,
the basin was divided into two areas for consideration in this
analysis.

Data pertaining to costs of production, returns for crops,
agricultural practices and cropping patterns in the study area
were gathered in 1972 to provide the information base for this
study. Activity budgets for producing crops were formulated
from;this.data, A linear programming analysis using the ianrma—
tion from the budgets was then applied to estimate the returns
to operator labor and management from representative farm plans
examined in the two divisions of the study area. This analysis
was/then extended to examine the effects of 6 rates of decline
on fhe returns to operator labof and management. The added
.costs which a’farm would experience in changing its irrigation
/vwells and pumping equipment to maintain its irrigation water
supply were estimated to determine the -impact from various rates
of water level decline on the 20 year accumulated present value
of net returns for each farm plan.

As the rate of groundwater decline increased, the returns
and annuity values decreased as expected, but not by the amounts

that had been'anticipated, The rate of water level decline on




|
!
|
1
|
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a farm had less impact on-the returns than d1d the alternative
Crop mixes for the farm plans Farms in the northern portlon of
the Raft River Basinhn should be able to operate w1th up-to five
-feet of yearly decline and experlence only sllghtly lower re-
turns : Farms in the southern‘portlon of the study area which
produce the lower value crop m1x of feed barley andwalfalfa‘_
hay have low returns even w1thout decllne Groundwater decline
' 1n‘the southern portion of the-Raft Rlver-Basin is far more
ser1ous a problem’ than dec11ne in the northern portion. In-

| v , v :
v sistence levels without a decline in the groundwater level.

1

| . _
Returns in the northern portion of the study area are at a con-
l . .

: s1derably hlgher level

The value of 1rr1gat1on water is the value of the return to

|
operator 1abor and management for the crops produced in a farm
plan - If the water was not pumped»for use at this time, thev

loss Would be nearly equal to this value. 'The alternatiue to

1rr1gated agr1culture for the- lands currently 1rr1gated with

groundwater is- desert gra21ng

! Groundwatervdecllne affects farm returns but by relatively

|
l
minor amounts when compared to other factors In the Raft Rlver
8
Basln the major factors affect1ng the returns to. farms are the
lodat1on of the farm (northern»or southern portion of the bas1n)

and crop mix produced. Characteristics ofgthe wells on a farm,

t
i

deﬁth to water, and farm size and management capabilities also

affect returns, but to a lesser degree.

S

come-levels for farms 1n1ﬂuysouthern‘portlon are at or below sub-
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Administration of the groundwater resource should con-
éider all factors affecting farm_returns. The effect of ground-
Water decline is only one measure of the economic position of a

farm enterprise.

Coﬁclusions

“This analysis has shown the effects of a declining ground-
water level on the returns to various farm plans. The rate of
decline thét can be tolerated on a farm varies for different
farms;and different cropping patterns. The returns to farm
operafions in the Raft River Basin are influenced more by farm
location and crop mix produced’than groﬁndwater decline and
depth to water. - |

The value of avwater right is the certainty it provides the

holder, When applied to gfoundwatér, the certainty cbncerns the
level of the water and the rate of decline,.if any, which can
be expected. If the rate of yearly décliﬁe can be anticipated,
wells and pumping equipment can be designed to minimize costs as
decline_occurs,\ The added costs incurred from groundwater de-
cline are influenced more by the time period over which the

decline occurs than the depth to water.:







T CHAPTER Iv
ALTERNATIVES FOR GROUNDWATER MANAGEMENT IN IDAHO

’”Appllcatlon of the Approprlatlon Doctrlne to
: Groundwater in Idaho '

A'o The approprlatlon doctrlne was des1gned for the alloca—
‘<:‘t10n of g perpetual but fluctuatlng flow of water among compet-
lTlng users The system 1s reasonably appllcable to surface water.
‘fand serves as the bas1s for water rlghts in a number of Western
Histates., In,some‘of these states, ‘including Idaho, the doctrlne,
has beenfapplied’to groundwater)LT
The 1mportant aspects of. the Idaho Code w1th respect to
'-groundwater are as follows » | ‘

’Sectlon 42 226 ~”It is hereby declared that the tradl—
tional policy of the state of Idaho, requiring the

. ~water resources of.: thls state to be- devoted to ben-

*,ef1c1a1 use .in reasonable amounts through. approprla-

“tion; is affirmed with respect to the groundwater
'reSOurces of this state as said term is hereinafter
defined; and, while the doctrine of 'first in time
is first in right' is recognized, a reasonable exer-
cise ‘of this right shall not block full economlc de-
'Velopment of underground water resources,’ “but early

arapproprlators of underground water. shall be protect—
~ed in .the: malntenance of reasonable groundwater pump-—.

’1'1ng levels as may be established by the Director: of

- the Department of Water Admlnlstratlon as ‘herein pro-
vided. All groundwater in this state are declared to

. be the property .of the state, whose duty it shall be-

-, to supervise their: approprlatlon and allotment to . -
those dlvertlng the same for beneficial use. All rights
'to the use of groundwater in this state, however, ac-
~quired  before the effective date of this act are here-

) by 1n all respects valldated and conflrmed " ' '

_ Sectlon 42— 233a ”'Crltlcal groundwater area"is

. defined as any- groundwater basin; or des1gnated‘part
thereof, not having sufficient groundwater to pro-
-vide a reasonably safe supply for irrigation of cul-
tivated lands, or other uses ‘in ‘the basin at the -
then current rates of w1thdrawa1 .or rates of w1th-

. drawal projected by cons1deratlon of valid and-out-
standing applications and permits, as may -be deter- .
mined and designated, from time to ‘time, by the Dir-

’ector of the Department of Water Admlnlstratlon




. ment of Water Administration to conduct a public

© sue a permit in accordance with the provisions: of

. plication otherwise meets the requirements of such

. ter to fill any water right in said well is not there
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Upon the deSignatlon of a ‘critical groundwater area'
it shall be the duty of the Director of the Depart-

hearing in the area concerned to apprise the pub-

‘lic of such designation and the reasons therefore.

Notice of the hearlng shall be published in two (2):V_;n_‘ju
“consecutive weekly issues of a newspaper of gener—. 00
al -circulation in the area 1mmed1ate1y prior to the

date set for hearlng

In the event an area has,been designated as a 'crit-
iecal groundwater area' and the Director of the De-
partment of Water Administration desires to remove
such designation or modify the boundaries thereof,
- ‘he shall likewise conduct a public hearing follow-

" similar publication of notlce prlor to taking such
v‘actlon :

"+ In the event the application for permit is made with
- respect to an area that has  not been designated as
‘critical groundwater area the Director of the De-
partment of Water Administration shall forthwith is-

- section 42-203 and section 42-204 provided said ap-
sections,

;f In the event the application for permit is made in

-an area which has been designated as a critical ground-
water area, if the Director of the Department of

Water Administration from the investigation made

by him on said application as herein provided, or

from the investigation made by him in determining

the area to be critical, or from other information
that has come officially to. his attention, has rea-

son to believe that there is insufficient water av-
ailable subject to appropriation at the location

of the proposed well described in the application,

the Director of the Department of Water Administra-

tion may forthwith deny said application; provided,
however, that if groundwater at such location is
~available in-a lesser. amount than that applied for. .. .....
the Director of the Department of Water Administra—"# b '
tion may issue a permit for the use of such water

to the extent that such water is available for such
appropriation.™ ’

Section 42-237a-g. g. '"To supervise and control
the exercise and administration of all rights here-
after acquired to the use of groundwaters and in
the exercise of this power he may by summary order,
prohibit or limit the withdrawal of water from any
well during any period that he determines that wa-

available. To assist the Director of the Department
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- of Water Administration in the administration and
" enforcement of this act, and in making determinations
- upon which said orders shall be based, ‘he may ‘estab- _ 3
.. lish.a groundwater:pumping "level . or levels in an area
or areas having a ‘common groundwater supply as de-
termined by him as hereinafter provided. ““Water in: ‘
a well shall not be deemed available to fill a water ‘
- right therein if withdrawal therefrom of the amount
called for by such right would affect, contrary to the
declared policy of this-act, the present or future
us€ of any prior surface or groundwater right or re-
sult’in. the withdrawing the groundwater supply at
. a rate beyond the reasonably antlclpated,average~,
‘ rate of future natural recharge . :

*)

The statutes call for the ”full ‘economic development” of
the resource w1th the restrlctlon that ”reasonable ground water
pumping levels" be malntalned : The total: development is limited
to the ”reasonably antlclpated average rate of future natural
recharge” ' Recogn1t1on is glven that exces31ve decllnes in
water levels may occur and- some protectlon is noted for the

means of" d1vers1on It is dlfflcult to determ1ne if the state-

o

ment concernlng full economic development refers to the use of

(L Y]

the resource-beyond the~flow componento\ No- gu1del1nes are given
for the use:of stock groundwateruexcept~as an elevator to help
malntaln reasonable pumplng levels : ‘

Groundwater adm1n1strat10n in Idaho has been 11m1ted to
“the des1gnatlon of f1ve crltlcal groundwater areas. ThlS des-

ignation closes the area to the. future appl1cat10ns to approprlate

groundwater but does_not:affect,anyvof the existing pumpers or

thoseiholdfngLvalid.outstandingﬂpermits;

Groundwater Management Under'theﬁfdaho'Code

Two levels of resource management are allowed under the

Idaho statutes It is pos31ble for the dlrector of the Depart—

(R}

ment of Water Admlnlstratlon to. deny a permit for a neW user




»vin e groundwater basin on the basis that‘uhapprOpriated’grcund-
',Water,is«hot available;.,The»Directcr may‘indicate.thet,unappro—
_priated groundrater is not available in an area by the declara-
Atioﬁ’that'the'eree is a criticel'grbundwater erea; This deeigna_
tion serves as a notice to new ueers that appllcations for
*pemmits w111 elther be denied er approved in reduced quantltleso

: The recent decis1on in the case 0f ggen v, Smith indlcates

;that the diveator of the n@partmant ef Water Admlnlstratlon does
) have;sufticient pcwer_te;create_critieal groundwater areas

and to prevent mew uses of groundwater on the basis that un-

- appropriated'groundwater is’net‘evailable;_ Because of this case,
it_ie asggmedrTOr thie'studyathetvtﬁe directbr of;the‘Deﬁartf
ment'of Water Administration hae sufficient power to cloee.
areas to future approprlatlon |

| Two maln restrlctlons are presented 1n the Idaho Code

that could result in closure of wells with valid water rights.

| These are noted as the recharge limitaticn and the pumping lift
,llmltatlon The recharge 11m1tat10n is the llmlt on develop-

: ment to the "reasonably anticipated avaﬁage rate of future
natural recharge". The.pumplng 1ift 1nmitatlon is the protec-
”’rtlon that the 1nd1v1dua1 user has in the maintenance of "reason-
”‘able groundwater pumplng levels"' |

Groundwater Administration Under the Pumping
~Lift Restriction

An outiine of groundwater administration under the criteria
of reasonable groundwater pumping levels is presented;in Figure
3. A number of decisions must be made in order to arrive at

‘a management plan. The first level of decision involves the
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Figure 3 (continued)




PLAN A

i USER IN ADMINISTRATIVE UnIT | ¢
. . HAS REACHED CRITICAL LEVEL
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1

.- OPERATE BASIN. TO
END OF ADMINISTRATIVE
PERIOD WITH NO AD-
DITIONAL ACTION

OPERATE UNIT UNTIL
A MORE SENIOR USER' |-
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A

PLAN'B

PLAN C
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——
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ik
]
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=T
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-l
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~REACH CRITICAL LEVEL
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selectlon of reasonable groundwater pump1ng levels as‘the pr1mary
admlnlstratlve tool. The second de0181on ‘concerns the def1n1—~
tion of the pumping 1lift concept rReasonable groundwater'pump—_
ing levels can be 1nterpreted as l) a 11m1t on the depth to
pumplng water level or, 2) a 11m1t on the rate of water level
decllne plus a 11m1t on the depth to pumplng water level “ If the
‘pump1ng 1ift llmltatlon 1s assumed to be the 11m1t on the depth
to pumping. water level then a dec1s1on must be made on the‘ f
method‘of.appllcatlon of pumping level,restrlctlon to the.basin.
Thelldaho Code allows the~designation of a critical ground—;
water area.as'parthor all of a groundwater.basino It'is7thus
posslhle to apply the'reasonable groundwater pumping'lift_res—
triction to~all»or'only‘part‘Ofbthe basin. |

The firSt alternative‘ noted in Figure 3, 1s to apply
the restrlctlon to a s1ngle admlnlstratlve unit that 1ncludes>
the entlre basrn. The restrlctlon may also beAapplled to. se-
lected groundwater management units which may or may not 1nclude.
the entlre basln The restrlctlon may be applled to unlts de—,
flned by a glven dlstance from the senior pumper who has - reached
the'crltlcal level. The selection ofthes1ze of the admlnlstra—v
tive. unlt is very 1mportant in the appllcatlon of the pumplng llft
restriction. Admlnlstratlon of groundwater in the Raft Rlver;
Basin has been llmlted to date to the declaratlon of the entlre
basin as a crltlcal groundwater area. The bas1n is thus belng
treated at the moment as a s1ngle management un1t

Two primary alternatlves are outllned for the selectlon

of the reasonable pumplng llft value for . the bas1n The flrst

and s1mplest appllcatlon of the reasonable pump1ng llft concept

[
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is the application of a single(groundwater pumping level for
the entire basin. Based Qn‘the.assumptions noted by Young.
and Ralston (1971), the pumping level‘wouldAbe designed for
a typicalvirrigatorlfor the entire basin withbut reference:to '
growing season and crop variationskwithin the basin and dif-
ferences in topographic features° The second major‘alternative
ih the application Qf reasonable pumping lifts to a single'unit
covering the entire basin is the applicatiop of different ground-
Water pumping levels in each part of the basin based upon spe-
cific topographic, economic and hydrologic conditions. Under
this plan, a reasonable groundwater pumping levelrWould better
fit the conditions in each part of the basin. It would be dif-
ficult,~however; to interface the groundwatqr_pumpiﬁg 1ift .
management scheme when conflicting‘users havé diffefént reason-
able pumpingrlift values. |

Once the reasonabie pumping iift value is selected for the
basin or for parts of the‘basin, considerable queStion exists
on the application of that valué to users within the,basin,
Three basic plans of applicafion of the;reasOnable pumping
lift value within the adminiéﬁrative unit are presented in .

Figure 3. . These plans are repeated throughout the various

alternatives noted on the diagram. FEach of these plans is

initiated when any user in the‘administrative'unit has reached
the designated critical level, Upder plan A, the administra-
tive official would’shut»off all users junior to that user
thét has reached the critical level. Thus, if the user at the
critical level were the most senior user in the basin, all of

the other users in the basin would be shut off. Howéver, if
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he were the second:most'junior’user;“only'thefmost‘junioruuser
would be shut off. Two basic courses of'aétion are possible‘
following this closure‘of juniors.'7The"basin may'be30perated

to the end of:the,administrative’base’period With;no addition~
al adminiStrative action. However, if another'userfWithithhe
administrative‘unit'reaches the designated*critical"leVel; all
busers:junior to him would be shuthoff with administration fol-
jlowing thislgeneral'pian to thedend;of'the administratiVe~base
period; | | o | | |

: Plan B'also would be initiatedVWhen a user in the admih_
1strat1ve unit reaches ‘the des1gnated crltlcal level ‘Underf”
thls plan the adm1n1strat1ve offlcer for the ‘state would shut
down (100/n percentage) of the Junrors each yeartstartlng wrtn
the most:juniorvwithin the administrative unit.YaThiS WOulth
_continue for (n) years with‘(n)pbeingianytnumber between 1 and
" the remaining:numberfof‘years"in the administratiuefperiod.‘

Administration would:follow this guideline—untii’either 1)-all
- users. Junlor to the user at the crltlcal level had been shut down
or 2) the senlor S water level had been stablllzed at the des1g—
nated reasonable level...1n~e1ther‘of these cases),admlnlstraj
tive action wOuld be terminated for the reMainder‘ofithe admin-
istrative period. However, ifbanother user-réacheS“the*critibal
1eVe1 admlnlstration actlon would 1nc1ude shuttlng off (100/n
percentage) of the users Junlor to that user each year

‘Plan C would be 1n1t1ated when any user in the admlnlstra-

tive unlt reaches the critical level” Under th1s plan (m)v'

nearest Junlors would be shut down per year startlng w1th the

(i1
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nearest Junlor user w1th1n the adm1n1strat1ve unlt The (m)
value can range from l up to any reasonable number The users
to be shut down would be the nearest Junlor users so that all

users, Junlor to the pumper at the cr1tlca1 level would be

' grouped 1rrespect1ve of prlorlty Admlnlstratlon under plan

C would contlnue untll elther l) all users Jun1or to that user

at the crltlcal level have been closed down or 2) sufflclent

Jjuniors have been closed down to stablllze the senlor s water

level at the de51gnated reasonable level : Adm1n1strat10n would
then continue w1thout further actlon to the end of the admln-
istrative perlod However 1f another user reaches the cr1t—
1cal 1evel within the admlnlstratlve unit, admlnlstrat1on would
1nclude the closure of (m) Junlors per year near that senior
user. - \ o
Plan A prov1des forlthe closure of a probable large number
of users Wlthout examrnatlon-of the positive benef1t.for the
senlor who has. reached the crltlcal level ‘This plan would be
adv1sable only if the adm1n1strat1ve un1t were selected as
a Very small area. Plan B prov1des an 1mportant modlflcatlon
of Plan A in that only a portlon of the Junlors would be shut
down each year w1th thlS closure to contlnue untll elther all
Junlors are closed down or the senlor has been protected as to
his reasonable pumplng level | However th1s plan st1ll ignores
the 1mportance of the locatlon of each partlcular user ‘lln
a 1arge adm1n1strat1ve unlt‘ a user at great dlstance may be’
shut down w1th no 1mmed1ate beneflt to the senior. ThlS plan
would also prov1de reasonable admlnlstratlve actlon in. small

admlnlstratlve units. Plan C would perhaps prov1de greatest
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.protectlon because those users closest to hlm would be shut o

down f1rst Conversely,‘all users Junlor to the user at the

kcr1t1ca1 level would be assumed to have equal prlorlty thus

'el1m1nat1ng some of the value of the water rlght Locat1on

would be an 1mportant factor in the certalnty of Water use
The adm1n1strat1ve un1t may be selected as other than

the ent1re bas1n°' Adm1n1strat10n of the groundwater resource

in a bas1n may be performed in selected groundwater management

unlts or in groundwater managemen;j;nlts based on. a glven d1s—
tance from a senlor pumper who has reached the des1gnated o
crltlcal level (Flgure 3) The selected adm1n1strat1ve un1ts
may connect to cover the entlre bas1n or may be located only .
in areas of 1mmed1ate water level decllne Selectlon and |
--appl1catlon of reasonable pumplng l1ft value or values Would
follow the same course of actlon as descrlbed for management
of the basin as a s1ngle un1t However the compllcat1ng fac—
tor of 1nteractlon between selected adm1n1strat1ve un1ts would
have to be cons1dered ‘ Closure of Jun1ors under thls app11ca—“
tlon of the reasonable‘pump1ng llft concept Would follow plan n
A, plan B ’or plan C descrlbed prev1ously° | L

The s1ze of the admlnlstratlve un1t-could be based on a

glven dlstance from a senlor pumper Who has reached the des-‘A

‘1gnated reasonable pump1ng llft ' The rad1us of the adm1n1s-

tratlve unlt could be set e1ther as a s1ngle value for the entlre

basin. or modlfled for d1fferent parts of the bas1n based on
hydrologlc and economlc factors The appl1cat10n of selected
reasonable pumplng llft value or values would follow the for—

mat descr1bed prev1ously w1th flnal appllcatlon of the cr1t1ca1

s
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value under plan A, B, or C’as described above.

Reasonable pumping 1ift has been discussed pnevicuslﬁ as
a control on the depth to pumping level. It is also poss1b1e
to 1nterpret reasonable pumping level as a combinatlon of con-
trol on the rate of water level decline andacontrol on the
depth to pumping water level. As is‘shonn in Figure 3, this
1nterpretat10n provides a different set of alternatives for
closure of junior users. | |

Plan D is initiated when a user in the administrative
unit reaches either the designated rate of water level’decline
or the designated pumping water level. If a user in the admln—
istrative unit reaches the designated rate of Water 1evel de—
cline, all users junior to him in the unit are shut off. Th1s
plan is.directlp parallel to Plan A. Upon this action the unit
would either be cperated until the end of‘the administratine
period with no additional action, operated until another, more
.seniqrgpuser reaches the critical rate of decline or operated
until a user reaches the designated reasonable pumping 1lift.
In the second case, all users junior to.the‘second person reach-
ing the‘critical rate of decline would be shut off. When a
user reaches the designated reasonable pumping 1ift value,
plan D then reverts directly to plan A.

Plan E is very similar to Plan B. 1In this case when the
user reaches the designated rate of Water level decline (100/n)
percentage of the junior users would be shut off each year
starting with the most Junlor within the adminlstratlve un1t
This operation would continue until 1) another more senior user

reaches the critical rate of decline, 2) the first senior has
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had his water level decllne reduced‘below the des1gnated rate
of water 1evel decllne or 3) a user 1n the area reaches the
des1gnated reasonable pumplng 11ft value Under the latter
poss1b111ty, plan E would ‘then revert to plan B

Under plan F when a user in the adm1n1strat1ve un1t
reaches the des1gnated rate of water 1eve1_dec11ne (m) nearest
juniors wouldrbe shut.down each vear startingFWith the nearest
Jjunior pumper within‘the unit The basin Would’then be oper;-
:ated untll elther 1) other users reach the cr1t1ca1 rate of
decllne; 2) the senlors rate of water 1evel decllne is reduced
until 1t is less than the des1gnated rate of decllne or 3) a
‘user in the adm1n1strat1ve unlt reaches the de51gnated reason—
able pumplng llft value. In the latter case, plan F would'
revert to plan C descrlbed previously o | S

The outllne of de01s1ons under admlnlstratlon of reason-ﬁ
able pump]ng llft as a llmlt on the‘rate of water level decllne
as well as a 11m1t on the depth of pumplng water level is 51m—
~ilar to that d1scussed prev1ous1y w1th the exceptlon that the
flnal plans of appllcatlon of the reasonable pumplng 11ft con-
ceptareplans D, E, and F rather than A, B and C.

Flve basic 1eve1s of de01s1on are descrlbed on. Flgure 3.
First the admlnlstrator must choose the partlcular management
tool to apply to the basin. In this case the choice is rea—
onable pumplng 11ft ' Secondly, the adm1n1strator must choose
a deflnltlon of reasonable pumplng llft | The deflnltlon may
e1ther be a 11m1t on the depth to- pumplng water 1eve1 or a
limit on the rate of water 1evel decllne plus a 11m1t on the

depth to pumplng water 1eve1 ‘ Thlrd the admlnlstrator must

.y
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cﬂéose the size of management unit and the length of manage-
ment period. Fourth, he must select the pumping 1lift value or
values and fhe‘féte of decline value or values to be applied
in the managemenf units. Fifth, he must select a method of
application of the designatéd pump lift and rate of decline

values to users in the administrative units.

Groundwater Administration Under the Recharge‘Limitations

The Idaho Code limits development in a grbundwater basin
to the ''reasonably anticipated average rate of future natufal
récharge”a The decision diagram forbthis administrative élter—
native is presented in Figure 4. One of the primary problems
.with,administratién of the resource under this‘criteria is
‘the definition of the reéharge limitation. Four alternative
definitions are presented.ip Figure 4. First, the recharge
‘limitation may be defined as the total water available for

‘man'sjuse in the basin’(water yield). Second, the recharge
iimitation may be defined as thé total recharge to the ground-
water system. Third, it may be defined as equal to the total
'ggggverabie discharge from the groundwater system. Fourth,
the recharge limitation may be defined as a time dependent
'funcfion of the hydrologic, economic and well location con-
ditions in the basin. The size of édministrative units must
be selected under any of these alternative definitions. A
single administfative unit may cover the entire basin, or the
basin‘may be administered through selected groundwater manage-
ment units.

The application of a single recharge Value,to an admin-

istrative unit covering an entire basin would follow plan G
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or plan H, as shown on Figure 4,,vUnder plan G, the consump-
tive pumpage in phe unit would be reduced to the designaten
recharge»value by\shutting off juniors in reverse order of
priority within the unit. It,is envisioned that the well
closure would occur all at once. Under plan H the consump-
tivebpumpage in the unit would_be:reduced_to the designated
recharge by shutting off (100/n) percentages of the juniors
required to accomplish the reduction eacn‘year for (n) years
in reverse order of priority. This alternative plan would
spread the impact of the lesure over a number of years.

'A‘decision must be made on the diVision of tne‘baeinwide
recharge value into recharge values for each speeific unit if
administration of the basin under the recharge limitation is
to bekperformed in seleeted greundwaten management units. .
As is shown in Fignre 4, this division may be based on either
the size of each administrative unit with respect to the total
area in the basin or on the besis kahydrologic and economic
considerations. In either case, the application of the se-
lected recharge value to the users in each unit would follow
either plan G or’plan H deSCribed prev;onslyo

Administration of the resource under the recharge limit-
ation .defined as the total recharge to the groundwater system
would follow the same pattern as described for the definition
of the recharge limit as watef yield. The only difference would
be in theetotal magnitude of the defined natnralnrecbarge value.

Resourceiadministrationkwith the‘definition of'rechafge
being recoverable discharge from the groundwater system would

follow that described above with one exception. The division
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of the ba51nw1de recharge into recharge for ‘each groundwater
management un1t would be varled on the: ba31s of recoverable

d1scharge within each management unit.  For example, management

-

units near'discharge points‘might“he allowedvgreater'unit‘re;\
charge than other units of the same size within the basin.
Administration»of'the rechargedlimitation mithra defini—‘
tion of recharge'being time dependent asiagfunction\of hydro--
logic, economic and well location7condltions conld varygmidely
fromfadminiStration underfother definitions of“the'constraintf
The application of‘a‘rechargegvaIUe which included’bOthtnatural
recharge and’re00very-of‘Water in storage over the’adminietra—
tive perlod would allow a greater 1mmed1ate development of the
resource. In th1s case, the length of the admlnlstratlve period
would be very 1mportant as the development would revert ‘back to
the des1gnated natural recharge to the area at the end of the as- e
signed admlnlstratlve perlode Closure of Junlors w1th1n the_
unit would follow either plan G or plan H described’preViously°
LFive levels of decieionsvare apparent in thefapplication
of the’recharge restriCtion_for basin managementgl.Firet;bthe
adminiétrator would select the recharge limit as the management
toolo'vSecOndly, the administrator wouldvdefine'the recharge
limit. Third, he would select the size of the administrative
unit ot units and select*the length of the management period;f
Fourth, hevwould select the\reasonablerrecharge value ortvalues
for each unit. Fifth, he would select the“method of ‘applica-
tion\of the recharge limite to users within eachvadministrative _ 3

unit.
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Steps in Groundwater Adminlstration

The flrst 1ndlcatlon of a groundwater problem is often
excess1ve water level decllne Some deollne of water levels
must necessarily result from manfs develobment'of the resourceo
Thebwater level.deciine must fhus bevinterpreted ae a water re-
source management problem. Under Idaho: statutes, the probable,
but not necessary, next step is the declaration of a critical
groundwater -area. This declaration prohibits new applications
for permit to appropriate groundwater in the area. The next
logical; and very necessary step is an adjudication of the
groundwater'rightsg” Under this process, each user has. his re-
corded or non-recorded water right established with respect. to
priority,ﬁdﬁantity of water and location of water use. The
producf‘of'an adjudication is a priority list noting valid water
rights and giving the priority date, the quantity of water and
the 'lands irrigated. Pumpage must be discontinued for those
wells without valid water rights. The water level decline may
continue or the decline may be‘slowed'or stopped as a result:of
this adjudication’aotion. No further administrative action is
required if the water levels stabilize.

If the water level decline continues, the next step is
an evaluation of the physical aspects of the problem and a se-
lection and application of a management‘tool. Four general

classifications of physical problems may be outlined: 1) local

water level‘deoline with total basin pumpage believed less than

basin recharge, 2) general water level decline with total basin

" pumpage believed less than basin recharge, 3) local water level

decline with total basin. pumpage believed to be greater than
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basin recharge and 4) general Water level decline with total'
bas1n pumpage belleved to. be greater than. ba81n recharge The'
selection of the management tool is based on the type of phys1ca1
problem The admlnlstratlve dec1s1ons noted on Figures 3 and 4

would then follow

Analysis of Management Alternatives for Groundwateriin Idaho

- Management of groundmater under the appropriation,doctrine
must first include an adjudication of waterlrights A mock
adJudlcation .of groundwater rights in the study ba31n was per-
- formed because an actual adjudication had not been conducted,
The second step in groundwater~management is the development oi
administrative procedures based on the‘thSical aspects‘of the

basin and the alternatives outlined in the iegal code; Alter-

-natives for groundwater management in Idaho are presented earlier.

The'third,step in groundwater~management is.the;application of
the management'procedures to'the basin under considerationo

In this study, management aIternatives are:appliedbto the math-
ematical model of the water resource system in.the Raft River
BaSinﬂ 'Thevanalysis of'alternatives for groundwater management
-1in Idahobis based on operation of the model under given sets of
constraints. . |

Appllcatlon of Management Alternatives to the Model
of the Study Area

Management alternatives are evaluated using ‘the modei‘ofk
the water resource system in the Raft River Basin by the con-
trol of pumpage from individual ‘wells. Each well is identified

by location and water right priority. 'Specific management plans

-~
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include the operation or closure of wells based on priority and/
or location.

.A Basis Run was designed to provide the standard for com-
’parison'of the impact of various management alternatives_on the
Water reéource system. The model Wés operated for this run
for the'period 1971-1990, with only those wells with valid water
rights operating° ‘Punched output was obtained df the water level
elevation at all nodes at the end of the pumping season‘each
year.  In addition, water level data were punched at the start
and end of the pumping season for all nodes where pumping wells
are located. These data were utilizéd for hydrograph plots.
Groundwater outflow from the basin was also calculated at the

start aﬁd end of the pumping season for each year.

Basis ‘Run

The Basis Run represents administration of the groundwater
résources in the basin after_the water rights adjudication with-
out any closure of wells with valid rights. Considerable water
level change occurs in the basin during the period of 1971-1990.
Areas of major decline coincide with concentrations of wells.
The rafe of decline is shown on Figures 5 and 6 for well loca-
tions. The réte of decline is épproximately constant for mbst
at Nbdes 4536 and 53437. The groundwater outflow, as célculated
by thébmodel, steadily decreases with time as the impact of
pumpage reaches the northern end of the basin.{

Analysis of Reasonable Groundwater Pumping
Levels as a Tool for Resource Management

A number of administrative alternatives for management of

groundwater under the guidelines of reasonable pumping levels
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are presented in Figure 3. Five levels of decisiOn are,noted
on that‘figufe' ‘ ’ o ' ‘1 o SRR ,' ' €

1. 'Selectlon of a management tocl (reasonable pumplng
11ft) S , :

%)

2. Definition of the reasonable pumpingjlift concept.
a. A limit on the maximum depth tolpumping Water level
b. A combination 1imit on the maximum rate of mater
level decline and the maximum depth to pumplng

water level.

3. Selection of administrative management units and se-
lection of length of management periods.

4.  Selection of the pump 1lift (or-pUmptlift and rate of
decline) values for the administrative unit or units.

. 5. Selection of method of\application of‘reaSOnable'pump
llft values to Junlor users in. the admlnlstratlve units.,

The concept of reasonable pumplng levels was first evaluated
~ae a limit on the maximum depth of pumplng.water level. Pump
' lift'was determined for eaeh operating well for each year.qfv : :

- the 1970-1990 period‘using data generated from the'Basis>Ruh

¢

and an>array of landvsurfacelelevations for well‘locatienso
‘Thevpumpingliftsin welle ih the baSinvin 1975 are presented
in Figure 7. Most of the wellslwith humping lifts‘greater than
250 feet are located around theVmargih'of the baelht fThe dls_
tribution of pumping 1lifts in 1975; 1980; 1985; and‘l990hare
presented in Figure 8. The medal pumping level ihcfeasee.from
the range of 50 100 feet in 1975 to 100-150 feet in 1990 The
mean pumping llft 1ncreased from 120 feet 1n 1975 to 144 feet
in 1990, '

The selectidniof;feaeehahleﬂéfeﬁndwatem.bhmbihg levels for
"a basin must be based on economic, social, physical;'and polit-

‘ical considerations.: Young and Ralston 61971) preSent‘the’only
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publlshed estimates. of reasonable. pumplng levelsvfor the study
basin. They note a range of 450-550 feet as. a reasonable llft
in the northern portlon of the bas1n but suggest a 1ower but .
»undeflned 11ft for the southern portlon of the area. The obJec—
tive of this study is not the determlnatlon of a reasonable pump—
ing 11ft value but rather the. determlnatlon of the 1mpact of
administration under this guidelines‘ The number of wells per
year that have pumpingylifts’edualyor exceeding selected reason-
able pumping 1ift Values_are presented in'Table 1. _Ifithebrea-
sonable pumping level:were:selected as 300 feet,‘three wells‘b
would. already exceed thatllenel in 1971; HoWever% iffthe level
were selected at 450 feet, administrationlwould not be initiated
until 1981 when one well reaeheS~that level. It is assumed in
thisrstudy’that administration is'automatically initiated.when.
the level is reached. In actual basinnadministration 'manageF‘
ment -action would probably not occur untll a senior pumper reg;
lstered a complalnt and asked for action. |

The first operational run for_analys1s of impaet frombre?
souree administration under the reasonable pumpingﬁlift concept
was based on the following decisions (see Figure 3)° |

1. Reasonable_pumping'lift as .the management tool.

2. Reasonable pumping lift deflned as the maximum ‘depth
to pumping water 1eve1 :

3. Entire basin selected as the administrative unit with
administrative action continuing through 1990.

4. Reasonable pumping 1ift of 450 feet selected for ad—
ministration.

5. Closure of junior users under plan A.
No adminiStrative action would be required under this plan

until 1981 when a single well reached the;designated reasonable
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Table 1: Number of Wells Per Year Equal or Exceeding Selected
" Reasonable: Pumping Lift Values in Study Basin

Pumping Lift Value.
Year  .300 Feet 350 Feet = 400 Feet 450 Feet 500 Feet

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986 - - 10
1987 12
1988 13
1989 15
1990 17

D 00 00 00 00 0O L LD L = I b
= e

00 00 L0 WO LD - H i b b e e

o e

pumping lift. Resource administration would then be based on thé
priority and location of the control user at the critical level.
The critical depth of 450 feet was reachediby.a Wéll at node 2539
with a priority of 272. Under plan A, all users junior to the
user at node 2539 would discontinue pumpage for the reméinder

of the administrafive periodn In this case; sixty users were
shut off with' a combined discharge of 9758 cubic feet per second.
The location of these juniors is shown on‘Figure 9. The impact
of this closure is shown on Figure 10 as water level changes

from the Basis Run by 1990. MoSt of the water level change occurred
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in the center of the basin at some distance from the senior at
the critical level. The seniorlrebeivéd little benefit from
this administrgtive action,‘even thouthfwenty‘peréent'bf the
pumpage in the basin was discontinuede}vThe'lack of benéfit to
the senior was a resuit of the 1ocation.of fﬁé;seﬁiofiWith re—
spect to the juniors and the hydrologicvcharactéristids df the
of thg groundwater system, | | |

The model was next bperafed with the first'fouf decisions
equivalent in order to determine the impact of the fifth“decision
(the pattern of.closure of‘junior pumpers) on thevwater resource
systemo‘ Administration of thé resource was achieved;with thé‘
closure of juniors under plaﬁ B (Figure__S)° In this casé, (n)
pérééntage of the juniors Were‘shut‘doWﬂ each year'fof (1/n)
years in.reve¥ée order of priOrity; A tdtél of 12 users were shut
down in each of five years to accqmplish:the closureb. Changes
in water levels between closure by blan A and plan B Were minimal
in the basin. Closufe.of juniors over a peribd“of time lessens
the impact of administration on the économic and soéial condition
of the basin. More time is éliowed for changes in land use and
life style.

Plan C for the closure of junior pumpers Wasvalso evaluated.
This piah involves thekclosure ofv(m) juniors per yéaf starting
with the juhior néafest the control senior. Closure is dependent
on 1qcation rather than relatiVe priority ambng fhe juniors.
Thisvalternativelwas analyzed by élosing.five juﬁiors pér yeér
for three conSecﬁtive years, >Water ievei‘changes aré more local-
ized in the area of the éeﬁiof'pﬁmpef...HdweQer,»the senior re-

ceived little benefit from the closure. The economic and social
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impact of administration in the basin is more limited under plan

C than plans A or B.

The impact of adﬁ%histfetion effthe basin With‘differenﬁ
_reasonable pumping lift velﬁeshWas elso evaluafedn A reasonaele,
pumping iift of 350 feet’ﬁas‘selected fof examinationo The'350
foof pumping level is firsf feeched by_the weli at node 253§ﬁin
the pumping season Qf 1972;(§ee Table 1). ‘Administrativelacfion
would,be iﬁitiated byvtbevcloshre‘ef:Wells for the pumping season
of 1973 under either‘plans»A,’B; er C. The only differehce bé—
tween this action andrthe}one described earlier, is the length
of the edministratiye‘periodé ’Wéfer level changes>wou1d be sim-
ilar te thoee presehtedyﬁrevioﬁslya | B

The well et node 2539'ianOt repreéentative of the majority
of the'Welis ih the basine‘ Itwiselocated on the extreme eastern
" margin of‘the basin in a‘relatively‘thin section of the aquifer.
The pumpingylift is at 1eaS£+50}feet greater than any other well
in the study area. This well was temporarily removed from the
analysis to determine the impact of administration based upon
a different contrel ‘senior. - | |

The next wells to reach the designated reasonable pumping
1ift of 350 feet ére located at nodes 2339 and 2440 in the pump-
ihg7season of 1978. " The priorities of the wells at nodes 2339

band 2440 are 270 and 271 respectively. They are located within

one mile of the well at node'2539‘with a priority of 272. The

only difference between administration based on these wells and
administration based on well 2539, is the closure of fhe weli
at node 2539. The water level changes resuiting from adminis-

tration based on the wells at:nodes 2339 and 2440 would be very
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similar to that described preuiOusly If these wells are‘also
removed from‘the‘ahalysis, admlnlstratlon would be based on the
well at node 2237. “This well reaches the crltlcal level in the
pumping season of 1986. The locatlon and prlorlty (262) of th1s
control senior would result 1n a s1m11ar phys1cal 1mpact from
_adm1n1strat1on as that descrlbed above | -
| Adm1n1strat1ve act1on based upon the follow1ng dec1s1ons
prov1de a single general 1mpact upon the basin. |

| Decisions: |

lo_ Reasonable pumping littvas*the mahagement'tool

2. Reasonable pumping 11ft defined as- the max1mum depth
to pumping water level : : _

3. Entire basin selected as the administrative'unitlwith
.administration continuing from the tlme of adm1n1stra-
tive action through 1990. - »

4, ’Reasonable pumping 1lift selected as any value equal to
or greater than 350 feet including or excluding the‘
three users with the greatest 1lift. :

5. <Closure of juniors under plan A, B, or C.

Administration of groundwater isecontrolled by a group'of wells
along the’eastern margin:of th_e’t-basi-n° ‘These wells have con-:
secutive priorities which may:indicate-oWnership by a single
individual.: Users.junior to these wells are'located;throughout
‘the basin. Closure of the juhlors results in general Watervlevel
rise in the basin, but provides little improvement of the senior's
pumping level. The depth to water. in these’Wells is greater than
" other wells in the basin;because“of'their location nearithe margin
of’the valley and the lower aquiferftranSmissibility, Given the
decisions noted above‘ admlnlstratlon of the basin appears 1nef—

fective. Little protectlon 1s glven to the senior user at the

expense of closure of a large group of Jjuniors.

wr

(]
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The administratiye action outlined above might benefit the
senior user 1f the length of the administrative period is extended
significantly. The analysis was limited to the period of 1970-
1990 because of monetary limitations on the operation of the
modélu The length of the administrative period required to pro-
vide the senior with a measureable benefit could not be estimated
from the available information.

The next series ofropefational runs Was>conducted with the
following decisions: |

Decisions:

1. Reasonable pumping lift as the management tool.

2. Reasonable pumping lift defined as the max1mum depth
to pumping water level

3. Basin divided into two administrative units with the
division line at node row I=37 with administration
continuing from- the tlme of administrative action
through 1990. :

4., Reasonable pumping 1lift of 450 feet selected for
administration in the northern portion of the basin
and a 1lift of 300 feet selected for administration
in the southern portion of the basin.

5. Closure of junior users under plan A.

The division of the basin into two units has been suggested by'
Schatz (1974) on the basis of his analysis of egonomic return
from irrigation by groundwater.  He noted that the northern por-

tion of the basin has the potential for row crop agriculture

while the southern portion of the basin is limited to lower return

grain and'pasture'operations° The division of the basin at node
row 37 follows Schatz's economic division of the basin. Young
and Ralston (1971) noted different reasonable pumping lift values

for the northern and southern portions of the basin. Their division
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llnells S1m11ar to that suggested by Schatz A reasonahle»pumping
11ft of 300 feet was suggested by Schatz (personal communlcatlon
‘1974) for the southern portlon of the basrn on the basis of lower
net returns from farm operatlon The 450 foot reasonable pump
llft value is that suggested by Young and Ralston (1971) as a’
F{mlnlmum for the northern part of the bas1n

The d1v1s1on of the basin 1nto two adm1n1strat1ve unltsl
llmlts closure of Jun1ors to users w1th1n each unit, | A senlor

<

user at the critical level in the northern port1on of the ba81n

may not force closurevoiuaaiugggxop'

of the bas1n

Adm1n1strat1ve action was . 1n1t1a ed”’nfthesnorthernfbor—

tion of the ba31n when the user at node 2539 reached the designated
reasonable pumplng llft of 450 feet 1n the pumplng season of

1981, The first user to reach the des1gnated level of 300 feet"

in the southern portlon of the bas1n was at node 494l 1n the
pumplng season of, 1982 The water rlght for thlS well has a

priority of 172. Under plan A, all-usererunlor to prlorlty 272'

in the northern portion of the basinTwera closed 1n 1982 wh1le
all’users junior to-priority 172 1n the southern portlon of the
basin were closed in 1983. Thlrty—elght;Wells 1n‘the_northern
portion. of the basin with a combined,discharge of 58 cuhicsfeet
per second were not allowed to pump ‘Anfaddltional 61 wells
total1ng 103 cubic feet per second of dlscharge were not allowed
to operate in. thesouthernadm1n1strat1ve un1t The locatlon of
the wells are shown on F1gure-lln The results of the admlnls—.
trative action is presented ianigure l2 as water‘levelvchange

from the Basis Run by 1990. EXtensive water level change may be

)
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Figure 11

Locations of Junior Pumpers Not Allowed to Operate

Under Plan A with Basin Divided at I=37 .
and Control Seniors at Nodes 2539 and 4941
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seen in the center of the basin. Little rise of water levels
occurs near the northern control well. Some rise in water level
is shown at node 4941, as a result of closure of wells to the
southeast. The decreased rate of water level decline in well
4941 is shown in Figure 13.

Closure of juniors under plans B and C were evaluated in:
the next operational runs. Water level changes by 1990 from
closure of juniors under plan B were very similar to those for
plan A. The water level changes by 1990 from the Basis Run by
closure of juniors under plan C iS'presented in Figure 14. The
location of the wells is shown on Figure 15. Rises in water
level are more localized to the areas of the controllwellsn The
hydrographs from the well at nodé 4941 from the closure of juniors
under;plans B and C are similar to that for Plan A. The senior
in the southern unit is providéd'with the same benefit within
the administrative period by the closure of 12 wells closest
to him as by the closure of all 61 users junior to him in the
administrative unit.

The diﬁision of the basin into two administrative . units
does not increase the protection given to the senior at the cri-
ical level but does increase the protection for the juniors from
closure based on the water level conditions of a well in the
other end of the basin. The division allows for administration

of the water resource in the basin on more than one reasonable

pumping 1lift. The degree of protection given the senior by ad-
ministrative action is still more dependent on his location with-
in the basin and with respect to other users than on the relative.

priority of his water right. Closure of 58 users in the northern
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as Compared to the Basis Run




108

128

135S

14 S

26 E 27E 28E

135 7 911 B 157 9A 23 25 27 29 X 33 35 37 39 41 43 45 47 49

' T I (ENSNEELSNEERESN AR !
3 IS BN PBEN e e rh sttt i - G ek 3
s [T A HELET s
i T 1
7 P T 1 ; 7
° 1 19 9
R4
" i . “g,f "
d —
3R -+ 3
15 t Lt g 5
1
7 13 } . 7 Py
9 | b T 4
- 4 ! —h
7% | ! T\
2 A ‘ O L8 a
23 ‘ I fbﬁ“ 23
25 i — 23
27 T8O % 27
2
29 . -+ 29
3t hAY: 3
33 He ¢ 33
35 7 QO 35
AV 1 1 1
E14 . ; % a7
39 e 39
a o ; < 4
43 ] -4 a3
45 | : 45
ar 5 47
a9, % b 49
o .5 oL s
53 - ® . 53
Y T R
55 > - " 1 55
57 > 14 s7
59 oy r TIT T8N 59
. s >
s o r5eal ®
63 > — | 63
65 ! > (3]
41 ;
87 5\' Iy
69 ): $\:{ .69
7t f\ n
73 5{ 73
75 e (A
77 ;1 o 7?7
) ik 79
el - 8
3 .
83 A 83
85 il MY 83
7y
87 . u 87
y. 3.
89 o ai 4‘ 89
91 9 9
VA )
93 & 93
b4 ' '(: 95
97 [T ih- E14
Lilie e
99 —-r o [y :1 99
101 4 NN o
D111
103 £ 103
¥
05 H 1 085 .
| 38 7 9 W 1318 I7 19 21 23235 27 29 3 33 35 37 39 41 43 45 47 49
Figure 15

Location of
Junior Pumpers
Closed ’

Location of.

Senior Pumpers
at Reasonable

Pumping Level
Dividing Line
Between North

.and South Portions

of Stu.dy Basin

Locations of Junior Pumpers Not Allowed to Operafe
Under Plan C with Basin Divided at I=37
and Control Seniors at Nodes 2539 and 4941

‘

@

N




o7

Vportlon of the basin did not beneflt the senlof because none of
]the'Junlors were located near h1m . However- closure of 12 juniors
in tne souunern portlon of the bas1n beneflted the eenlor becaose
they Were locaLed near aim. ‘
The reasonable pumping levels crlterla’was next evaluated

as a‘limit on the rate,of,water,level decline and the maximum
depth‘ofhpumping Water 1evel.. The annual wafef level chahge
.in»eécthell in the basin was“determined from thevpunched arrays
of data generated from thevBésis Run. The Water'level change
in wells from 1982 to 1983‘(measurementsvat the end of the pump-
' ing’eeaSon)‘is pfesented in Figure 16 as an example of these
annual changes. The distribution of these changes is presented
in Figu;e 171 The mean,dnnual change in water level shown oh the
'figures‘ls 2.8 feet.7'0n1y eight wells have a water level drop
_greater than five feet per year. Only one well has‘an‘annual
decline greater than 10 feet. |

.Qschatz_(1974)'evaluated the‘impact of various fates of water
,level decline’on farm'enterprises ih the study basin. He studied
annual decline rates of l‘ 2, 3, 4, 5, and 10 feet and concluded
that the lower rates have llttle economic significance on farm
1ncome in the area.. Users have sufficient time to depreciate
reqdired changes in Well depth and pumping‘equipment to mihimize
_1the impact. Schatz did note that a water level decline of ten
’feet per yeaf or greater has a significant impact on the net

feturn to the user. These rates of decline were found to be

s1gn1f1cant from an econonlc v1owp01nt as measured by the impact

on farm income. Butcher and others (1972) concluded that a decline
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rate of ten feet per year is the maxdmum limit‘for continued
1rr1gat10n using groundwater DR | | -

Only one well in the bas1n has.a cons1stent decllne in water
leVel of more than ten feet per year' the well at node'2539°
This well also has the greatest depth to water and is controlllng
well in the analys1s based on reasonable pumplng llft as theffk
max1mum.depth~to pumping water levelo‘ Admlnlstratlon offthe a
groundwater resource based on<rate of water level declinevusing
this well as contreol wouid be similar;to that describedﬂprevious—
1y; ;The only difference wouid be in~the‘1ength of the adminisf
tratiVe«management periodo In,this analysis, adminiStration would
be initiated in 1972.

The well at nodel5348.has an aweragelrate of annual decline
of 9.2 feet, the second-greatest~rate;of decline in the area.
The well: at this node has a priority of 265 as compared to the
prlorlty of 272 for the Well at node 2539, Bas1nw1de adminis-
-tration under plans A and B would result in a s1m11ar water level
" change as shown on Figure 1®°>‘The'user at node,5348’wou1d have
little reiief under this administrative,actionq The'water level
decline in his well is primarily the result of‘his,own withdrawal
and his locatioen near the edge of-the aquifer systemo” Protection
ofia’reasonable rate of water level decline is a function of the
‘ seniorfs location in the basin and thevlocation andapriority of
nearhy users as well as his own.priorityo ‘

Analysis of the Recharge Limitation
as a Tool for Resource Management

Adm1n1strat1ve alternatlves for management of groundwater

under the guideline of llmltrng pumpage to the-”reasonably

e

(a3

8
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anticipated éverage,rate of futurelnaturél recharge" are pre-
sented in Figure 4. Fiverlevels_of decision are néfed on that
figure: | |

Decisions:

1. Selection Qf a management tool‘(rechafgejlimit).

2. Definition of the recharge limit concept |

a. Recharge limitation defined as the total water
available for man's use in the basin (water yield).

b. Recharge iimitation defined as the total recharge
to the groundwater system.

c. Recharge limitation defined as equal to the total
recoverable discharge from the groundwater system.

d. Rechargé limit defined as time dependent as a func-
- tion of the hydrologic, economic and well location
conditions in the basin. ' s

3. Selection of administrative management units and selec-
~tion of the length of management periods.

4, Selection of recharge value or values.

5. Sélection of method of application of the recharge re-
striction to junior users in the administrative units.

Administratibn of a groundwatér resource under this criteria does
not depend on a cause-effect tYpe‘of resource response. Junior
users are not.shut down to provide immediate relief for seniors
but rather to‘provide some 1oné term certainty of water availa-
bility. The mathematical model of the water resource system

in the study basin was not suited to long term analysis of im-
pact from administration because of the limited peribd of calibra-
tion and the high cost of operation. The model was used to
provide short term information on the jmpact from administration

under the recharge limitation.




102

The majdr pfdblem with a&ministrétion of ‘the réédurce'under
the_réchafge.liﬁitatiOh is the definition of the céncept‘andvits
quantification. The "water'yield" of the study baéinvﬁas‘beén _
estimated in three séparate studies. The.yieid’éstimétés of the.
entirevRaff Rivéf“Basin;'éf which the modeled area is only a
part, range from 140Q000 acre;feét per year (Walkerfandyothers,
1970);_t6k320;060'acre—feet per yéar‘(Mundorff'and Sisco, 1963).

_The third,estimate-was_183,060 acré;feet (Nace‘and others, 1960).
SOme,difference3oécurs between the reports in the definition of

_;the term water yield. _If the,highést:¢stimate 6f Wafér yield

- 1is édopted forvadministration, then nb managementwaction is war-
ranted. Pumpage during the Basis Run Wés held at 203,000 acre-

'~feet,per year. 'Seiectipﬁ of the 140,000 acfe—feetjper vear or the
183?000 acre4féet»per year values Would\neCesSiﬁété closure of
avportidnfgf the users in‘the’baéino Ninety—sévéh.uséfs would

.be.shut fo With the férﬁér‘fécharge‘valué; thirty-four users
wouldinot«be al1Qwed'f6'pump‘wifh the latter recharge estimate.

If the“recharge'limit ié defined as fhé tQtal_recharge to

the groundwater system, then a value less than the basin water

yield would have to be used. Some water included in the water
‘yieid éstimate is diverfed and conédmptively used’for surface
water irrigation; No’estimates are availabieyof the quanﬁiﬁy

of water annually-rechdrged to the groundwaterusystema Direct/
krecharge to'the gr0undWater'system was held at:742000 acre—fee%
 pér Year&fOr the model operation. This figure is bgiieved>to

be a conservative estimate‘oftthe recharge to the system. Pump—b

.age?wogld have to be reduced by about sixty-three percent if this

value was selected as the basis for administration under the.
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rechéygeflimitationm QE1¥5Ppe most senior 130 users would be
allowed to’pump in the_pasip? o

,Thevreéharge limitépion'may‘be defineq as gdual to the to—-
fal recovgrable discharge from the grQundwqter systemn. It isl
often not possible to eiiminape.al%anatural dischargé from the
basin because of,variqus physical,‘economic and social constraints.
Well development must beylimitedAto,the portion Qf the'dischgrgé
ffom the basin that is recoverable to have a long term equilibrium
condition. Walkertand,otpers (1970) estimatedvthat 29 percent
of the natural dischargevfrgm the study basin was by consumptive
use of riparian vegetation, 12 percent by surface water discharge
and 59 percent byvgroundwgter outflow. They noted that deveiop—
ment by 1966 had_resulted_ig a 50 percent reduction in the con-
sumptive<uée.of riparian vegetation, an 89 percent redugtion ini
thé surface water outflow and”four percent reduction in the ground—
water oufflow. Walker furthef stated that a,”reduction of the
groundwaterloutflow,by about half‘, . . would rgquire lowering
the water level several tens of feet in the,area‘immediately
north~of the present areas oi;greatest water level decline. The
'time required to effect the reductionvwould be‘yery great, and
very 1arge‘additiona1 quantities Qf groundwater Would be femoved
from storage'. (Walker and others, 1970, p.91). if‘half of
the groundwater outflow is considered recoverable, then the re-
charge value (based upon:the‘140,000 acre-feet per year water
yield estimate) would be 100,000 gcre—feet per year. If none
of the groundwater outflow is considered recoverable, then the

recharge value would be only 60,000 acre-feet per year.
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A uide‘range of‘equiiibrium conditionS‘betWeen_rechargé;
natural discharge and artificial disChargevcan'occur.in the'
basinndepending‘on the extent to Which‘the:waterﬂieueldis'élf
loWed te decline. ‘The reeherge Vaiue'meyrbe{defined“as‘a‘réte'-
of bumpage Which will allow equilibrium COnditiens té?oébﬁro
;A relativeiy shallow reasonable pumping 1ift would preVent major
‘water leuelhdecline‘and limit~the reeOVery of naturalidi'scharge°
V'Pumpage would be 11m1ted severely under these condltlons | The .
recharge limit under th1s def1n1t10n has not been estlmated

 The short term 1mpacts of bas1nw1de admlnlstratlon ‘under
”three defined recharge levels are presented to 111ustrate the
1mpact of management under thls'constralnt, The water level
change map presented in:Figureth shews.the‘impact'of eight years
’”of'bnSin'operation.with”a reductien.ef pumpage t0'166;000faere;
:feet pervyedr; The impact‘ef pumpage at a level“Qf 143;000.aere_
feet per year is shown on Figure'12_after'seven"yeerSEef admin-
istration. An additional runluas made to show the'impaet‘of
the extreme closure down to a pumpage 1eve1 of 74, 000 acre-feet
per year after ten years of bas1n operatlon (Flgure 18) -Water
level rises are seen from all three‘flgures° ‘Sufficient data
are not available to interpret'the7long‘term impactffrom such
administration. . | L |

The selectien,0f~adminiStretivelmanagementlunitsiand the
selection of the administrative managementperioddwould be based
upon- the definitien of the recharge limitation. These adminis—
trative tools'couldrbe used to aehieve the'equilibrium eondition

with maximum basin pumpage;
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Figure 18

Water Level Changes by 1990 From Closure of Wells

to Limit Pumpage to 74,000 Acre-Feet Per Year,
- as Compared to the Basis Run :
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Conclusions

1.

Groundwater management:in?ldahorcahfbe’achievedrby the‘admin_
istration.oftthe-resource'underdthevstate laWSVoflvater'allo—

cation.

‘The stock-flow characteristinoffgrouudWateriisfaﬁsimportant

factor affectinug resource;management{uhder'thefappropria—

tion doctrine.

hManagement of the groundwater resources in: Idaho rests largely

on the 1nterpretat10n and. appllcatlon of two 1eg1s1at1ve

phrases: 1) reasonably ant;01pated average rate of future

naturalvrecharge and 2) reasonable'groundwater pumping'levelso

These phrases must be cons1dered 1n 11ght of the stated leg-
islative intent of full economlc development of the under-
ground‘water resourceso

Five basic‘decisionsﬁmay'be-outlined’for admihiStratiou*of

groundwater underﬁthe COnstraints‘set forth'ih“the.IdahO'
Code. 1) -Selection Of.the managementdtool, 2)mdefinition

iof the concept, 3) selection’of;the size of the administra-

tive units and 1ength'of‘thevadministrative period, 4) se-
lection of the reasonable pumping 1lift or,recharge-vaIUe,
or values for each_administrative.area; and 5) application

of the selected value_to’junioriusers:within thepadminis¥~

_trative area.

The reasonable‘pumping lift»concept is based upon a cause-
effect relationship This relatiOnshipvis‘dependeht onba
number of factors ' The 1mpact on a senlor ‘s We11 of- closure
of a junior approprlator S Well may be very 11m1ted because

of the stock characteristics of groundwater.

LT
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10.

11.

12.

.0of the management plans,_‘
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6. Operation of the mathematical model indicated that the

senior users at the designateq reasonable,pumping levels’
received little benefit’frquclosure of juniors under any
Alternative plans for the clospre_of Junior appropriators

under the reasonable pumpingflift,reétriction_had little

‘ impact on the groundwater,levels in the vicinityvof the

senior user's well. The senior received equal or greater

- protection with lessened impact on the economy of the area

by closure of juniors over extended periods or by closure
of only those juniors nearest the senior. |
Changes in‘the value of the pumping 1lift had little effect
on the pattern of resource administration in the study plano\

Application of the constraint of reasonable groundwater pump-

. ing levels was based on.senior appropriators who are located

along. the edge of the basin.where the statickdepth~to'watér
is greater and the aquifer is'thinnero :

The division of the basin for resource administration had
1itt1efimpact on.thebprqtection‘given the control seniors.
The pattern of administration of the groundwater resource

in thevstudy basin was,fhe same for either definitiqn of the

reésonable pumping 1ift g:pnstrai_nt°

" The degree of protection for a senior's means of diversion
| is only partially measured by his water right priority. It

- is also dependent on his location both in the basin and with

respect to other users and the relative priority of the sur-

"rounding users. The user who is surrounded by users with
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more senior rights reeeives'littie'benefit from any plan

[\ 1

of resource administration.

FL AT

13. ;Administretiehiof{the‘grOudeafer'féséurce under the re-
‘charge restriction is based upeﬁ‘lbﬁg term impacts and ‘is
‘not4hebendent on any dlrect CaﬁeeQeffeCf relationShipq

14°k The mest 1mportant de0181on,in5the administration under
'the recharge'restficfion is'the'definition of the cenceptc

lSeM:AdMﬁﬁistratibn'ef the resource under the recharge restric-

} tion mﬁst inclﬁde'consideratiOn of the time required for
;-the'eseabiishmehtfbf hydrologic equilibrium conditions and
the relatienship;betWeen fhe‘leVelfef equilibrium and the

iegtent ef groﬁﬁdWatef‘minihg; |

16. EffeetiVefgreuﬁdweter‘management may occur in Idaho by the
deveiopmenf\of aaequate definitions]and ﬁechniques of admin-
istrafien under the two major COnceptS of reasonable ground-

‘water bﬁmpingAlevels and‘reasonably‘anticipated'average rate

i

of" future natural recharge Administrative plans must be
de81gned for each ba31n w1th1n the general legal gu1de11nes
‘based on the spec1flc hydrolog;c and geologlc conditions
aﬁd the pafterh and extent of reéource development. A suf-
'ficient féngeeof alternativee is aQailable in the concepts
to allow effiCient‘resoufce management of a wide range of

situations.




CHAPTER V
GENERAIL CONCLUSIONS - :

The problem‘of groundwater manegeheht.under the legal code
of Idaho has been 1nvest1gated from the v1ewp01nts of hydrology,
englneering, economlcs and law Conclu81ons from each of these
specific studies have been presented. Several general-conclu—i
sions may be presented from the combined study.

1. The legal guidelihes for groundwater management are
subject to a wide range of interpretetion which in turn may pro-
vide a wide range of possible administrative actions. The present
lack of judicial interpretation makes it impossible to assess the
feasibility of‘many of the alternatives. However,yit‘is believed
that the range of alternatives available under the Idaho Code
will allow efficieht groundwater manegement in a wide rdnge of
physical situations.

2. The reasonable pumping l1lift concept is based upon the

assumption of a strong cause-effect relationship in a ground—

water flow system. It is also based upon the assumption that

the depth to pumping‘water level is a ﬁajor factor in the econ-
omics of water uilization. Neither of these assumptions is nec-
essarily true. The cause-effect relationship of well interference
is dependent on hydrologic factors as well as distance between
wells and the location of the Wells in the basin. The depth to
pumping water level\and the rate of water level decline are not
the most dominant factors in farm economics. The concept of
reasonable pumping levels is valuable for resource mahagement

only if adequate definitions and techniques of resource adminis-

tration are utilized.
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3. ’The'recharge<1imit;concept is~baSed upon‘long-term im-
pacts of resource development The legal and phy81ca1 deflnltlon
of the concept of ”reasonably antlclpated average rate of future

“natural recharge” 1s the greatest problem for resource adm1n1—

1strat10n
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