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EDITORS' NOTE 

The student Comment entitled Constitutional Limitations on 
Sta(e Severance Taxes which appeared in the last issue of the Journal, 
20 Nat. Res. J. 887 (1980), relied heavily on a previously completed 
article by Professors Browde and DuMars. M. Browde & C. DuMars , 
State Taxation of Natural Resource Extraction and the Commerce 
Clause: Federalism's Modern Frontier, which appears in the first issue 
of Volume 60, Oregon Law Review (1981). Because of unanticipated 
delays in the publication of that work, citation was made to an earlier 
unpublished version of their views prepared in collaboration with 
Professor Brown. Interested readers are referred to the Oregon Law 
Review article for the complete commerce clause analysis upon 
which our student Comment. was based. 

REASONABLE GROUNDWATER PUMPING LEVELS 
UNDER THE APPROPRIATION DOCTRINE: 

THE LAW AND UNDERLYING ECONOMIC GOALS 
DOUGLAS L. GRANT* 

INTRODUCTION 

The extent to which well owners should be protected against de­
clining water levels is an enduring issue of groundwater law. 1 The 
nature and treatment of the problem have been shaped over the years 
by the property right doctrine-absolute ownership, reasonable use, 
correlative rights, or prior appropriation-a state has applied to 
groundwater. 2 In appropriation doctrine states, the initially impor­
tant question was whether the principle that priority in time gives 
priority in right would protect senior appropriators against interfer­
ence with their historic diversion systems by later wells. 3 In most 
such states, it is now settled that seniors will be protected only in the 
maintenance of reasonable groundwater pumping levels.4 The reason­
able pumping level concept, however, has not been widely imple­
mented. A National Water Commission study concluded: "No defini­
tive guidelines exist as to what the measure of reasonableness is or 
how it will be applied."5 Commentary upon the concept has ranged 

*B.A. 1962, University of Iowa; J.D. 1967, University of Colorado; Professor of Law, 
University of Idaho. 

This article was supported primarily with funds provided by the Office of Water Ri> 
search and Technology, United States Department of the Interior, as authorized under the 
Water Resources Research Act of 1964 and made available through the Idaho Water Re­
sources Research Institute, University of Idaho. Part of the initial work was done under a re­
search appointment in the Department of Agricultural Economics and Applied Statistics of 
the College of Agriculture, University of Idaho. 

l. See, e.g., Hutchins, Protection in Means of Diversion of Ground-Water Supplies, 29 
CALIF. L. REV. 1 (1940); Moses, Basic Groundwater Problems, 14 ROCKY MT. MIN. L 
INST. 501 ( 1968); Sorensen, Groundwater-The Problem of Conservation and Interferences, 
42 NEB. L REV. 765 (1963); Widman, Groundwater-Hydrology and the Problem of Com· 
peting Well Owners, 14 ROCKY MT. MIN. L INST. 523 (1968); Note,Protection o[Ground­
Water Diversions, 5 ur AH L. REV. 181 (1956) (hereinafter cited as Protection]; Comment, 
Who Pays When the Well Runs Dry?, 3 7 U. COLO. L REV. 402 (1965). 

2. For criticism of the docuinal approach to groundwater problems, see C. CORKER, 
GROUNDWATER LAW, MANAGEMENT AND ADMINISTRATION 112 (1971). This study, 
written for the National Water Commission, is the most comprehensive and thorough analy­
sis of groundwater management problems available. 

3. See, e.g., Pima Farms Co. v. Proctor, 30 Ariz. 96, 245 P. 369 (1926); Noh v. Stoner, 
53 Idaho 651, 26 P.2d 1112 (1933); Hanson v. Salt Lake City, 115 Utah 404,205 P.2d 2SS 
(1949). 

4. See statutes in note 33 infra. 
S. NATIONAL WATER COMMISSION, A SUMMARY DIGEST OF STATE WATER 

LAWS 56 (1973) (hereinafter cited as A SUMMARY DJGESTJ . . 
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from stro~g support6 to harsh criticism. 7 Thus, the currently impor­
tant question is how, and even whether, the concept can be given 
workable specific content. 

In 1970 the ratio of groundwater use to total water use in the west­
ern states ranged from a high of 62 percent in Arizona to a low of 
two percent in Montana. 8 The heavier groundwater use and more 
acute_ water level problems have tended to occur in nonappropriation 
doctrine states. 9 In the future, however, pressure for more intensive 
groundwater management is likely to grow throughout the West. Con­
tributing factors will include (1) rising water demands associated 
with population growth, mineral development, instream flow main­
tenance, and water-based recreation;• 0 (2) higher energy costs for 
groundw~ter pumping/ 1 and (3) an apparent trend against federal 
~onst~ctton of new dams to augment surface water supplies. 1 2 More 
int~ns1~e management efforts are likely to use existing frameworks, 
w~c~ include the reasonable pumping level concept in most appro­
pnatlon states. 

The primary objective of this article is to help fill the need for an-

6. See, e.g., W. HUTCHINS, SELECTED PROBLEMS IN THE LAW OF WATER RIGHTS 
IN THE WEST 179 (1942) (hereinafter cited as SELECTED PROBLEMS); Protection, 
supra_ note 1; Comment, South Dakota's Artesian Pre,sure-Should It Be a Protected Meant 
of Divernon?, 16 S.D. L REV. 481 (1971) (hereinafter cited as South Dakota's Artesian 
Pressure). 

1. See Crosby, A laymJtn's Guide to GroundWllter Hydrology, in C. CORKER supra 
note 2, at 78. ' 

8. The following percentages were reported for the eleven coterminous western.most 
states in U.S. DEP'T OF THE INTERIOR, WESTWIDE STUDY REPORT ON CRITICAL 
WATER PROBLEMS FACING THE ELEVEN WESTERN STATES 50 (1975) [hereinafter 
cited as WESTWIDE STUDY): 

Arizona 62 Oregon 16 
New Mexico 50 Utah 16 
California 38 Washington 12 
Colorado 16 Wyoming 4 
Idaho 16 Montana 2 
Nevada 16 

Montana reported one area of groundwater level decline (Great Falls). Wyoming apparently 
had no areas of overdraft. GENERAL ACCOUNTING OFFICE, GROUND WATER: AN 
~VERVIEW 14-15 (Report to Congress by the Comptroller General 1977) [hereinafter 
ated as GAOi. 

9. See GAO, supra note 8, at 5·15; see generally 1 U.S. WATER RESOURCES COUN· 
CIL, THE NATION'S WATER RESOURCES 1975-2000, SECOND NATIONAL WATER 
ASSESSMENT 18 (1978). 

10. See WESTWIDESTUDY,supra note 8, at 54-62; but cf. l U.S. WATER RESOURCES 
COUNCIL, supra note 9, at 2 (predicting a decrease nationally in withdrawals for offstream 
use "due to more efficient use of Water as a result of conservation efforts and better tech-
nology in recycling and similar procedures"). · 

11. See, e.g., Ellis & DuMars, 1he Two- nered Market in Western Water 51 NEB. L. 
REV. 333, 355-56 (1978). ' 

12. GAO, supra note 8, at 2. 
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alysis of the measure of reasonableness. 1 3 The introduction describes 
some hydrologic aspects of the pumping level issue, related ground­
water management tools, and the diverse factual situations in which 
pumping level problems can arise. Key provisions of various reason­
able pumping level statutes are then examined. Economic goals under­
lying the statutes are analyzed both in historical context and in rela­
tion to modem cost-benefit analysis. The article closes with a brief 
reference to other goals that may also affect the setting of reasonable 
pumping levels. 

BACKGROUND 

Hydrologic Aspects of the Problem• 4 

An acquaintance with basic physical features of groundwater oc­
currence and withdrawal is needed to understand pumping level 
problems. Thus, some elements of groundwater hydrology and well 
hydraulics are set forth below.1 5 

Underground formations that will yield groundwater in significant 
quantities are called aquifers.1 6 Aquifers are either confined or un­
confined. In an unconfined aquifer water is held under atmospheric 
pressure; in a confmed (or artesian) aquifer the water is under greater 
pressure because an overlying impermeable formation restrains its 
movement. Water will stand in a well in an unconfined aquifer at a 
level corresponding approximately with the upper surface of the part 
of the ground that is saturated with water. 1 7 This level is called the 

13. Space limitations preclude systematic treatment of such institutional and procedural 
questions as the role of the courts and administrative agencies in establishing pumping levels, 
the choice of enforcement mechanism as between damages and injunctive relief, and retro· 
active application of pumping level statutes to water rights that predate adoption of the 
appr9priation doctrine. · 

14. The following summary, except as otherwise noted, is based upon Crosby, tupra 
note 7, at 38-49, 56· 70; Muckel, Pumping Ground Water So As to Avoid Overdraft, in U.S. 
DEP'T OF AGRICULTURE, THE YEARBOOK OF AGRICULTURE 195S, H.R. DOC. NO. 
32, 84th Cong., 1st Sess. 294·99; D. TODD, GROUND WATER HYDROLOGY 17, 26-29, 
149-Sl (1959). 

15. For comprehensive discussions of groundwater hydrology see D. TODD, supm note 
14; W. WALTON, GROUNDWATER RESOURCE EVALUATION (1970). 

16. Underground streams ue rather rare. Far more common is percolating groundwater, 
which saturates the interstices of sand, gravel, and other permea hie rock materials. See NA· 
TIONAL WATER COMMISSION, WATER POLICIES FOR THE FUTURE 230 (1973) 
I hereinafter cited as WATER POLICIES!. 

Hydrologists have aiticized efforts in the law to distinguish between underground 
streams and percolating waler. C. CORKER, supm note 2, at 147. They argue that physical 
reality requires a single doctrine for all groundwater, as well as recognition of the intercon· 
nection between groundwater and surface water. See, e.g., D. TODD, :rupra note 14, at 300. 
Modem groundwater law is moving toward this view, See pages 20 through 23 infra. 

17. Due to capillary action the zone of saturation actually extends somewhat above the 
water lable. 
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water table. Water will rise in a well in a confined aquifer to the level 
of an imaginary surface called the piezometric surface. This level is a 
function of the amount of artesian pressure under which the water is 
confined. If the pressure is great enough, a flowing well results. 

When water is withdrawn from a well the water table or pressure 
surface drops. In an unconfmed aquifer, the water table around the 
well is drawn down in the shape of an inverted cone called a cone of 
~ep~ssion. If the capacity of the pump is too great for the depth of 
its mtake_ and the permeability of the surrounding rock, the tip of 
the cone IS pulled down so far that the well sucks air. In a confmed 
aquifer, the imaginary pressure surface around the well is drawn down 
in the shape of an inverted cone called a cone of pressure relief. As 
the pressure surface falls below the overlying impermeable formation 
a confined aquifer becomes unconfmed. ' 

Cones of depression and pressure relief are relatively localized and 
perhaps temporary conditions. If a well is shut off, the water table or 
the pressure surface may soon return nearly to its original level 
around the well. 

General water table or pressure surface decline occurs if total dis­
charge from the basin exceeds total recharge. Total discharge includes 
not only withdrawals from wells but natural discharge through 
springs, flow into streams, evaporation, and transpiration. An excess 
?f_dis~harge over recharge might be seasonal, with decline during the 
UTigatton season and recovery later, or cyclical, with decline in dry 
years and recovery in wet years. Perennial withdrawals in excess of 
recharge will, of course, result in permanent decline called ground· 
water mining. 1 8 

Interference with an appropriator's means of diversion because of 
a decrease in water level or pressure may be a localized matter involv­
ing only a few wells with overlapping cones of depression or pressure 
relief. Conversely, the interference may involve hundreds of wells and 
widespread overdraft of an entire basin.1 9 Individual cases may, of 
course, fall anywhere between these two extremes. 

Related Ground Water Management Tools 
Reasonable pumping level regulation is not the only mechanism 

available in appropriation doctrine states to cope with declining 
groundwater levels. Two related tools, well spacing and regulation of 
mining, are discussed below. 

18. See D. TODD, supra note 14, at 201; W. WALTON, supra note 15, at 608. 
19. See W. WALTON, supra note 15, at 611; Muckel, supra note 14, at 300. 
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Well Spacing 
Some states have well spacing statutes which can work in conjunc. 

tion with pumping level legislation? 0 Well spacing can prevent pum~ 
ing level problems caused by overlapping cones of dep~ession or pr~~ 
sure relief. Even in this situation, however, a well spacing statute wdl 
not necessarily supplant the reasonable pumping level concept. For 
example, a Wyoming statute gives th~ state engine~r po_"".'erto regu}!t~ 
"the spacing, distribution and location of wells m cnt1cal areas. 
To develop spa"Cing regulations, the state engineer would seem to 
need the guidance of some substantive standard outside the quoted 
statutory formula. Colorado requires at least 600 f ~et between "'.ells 
outside designated groundwater areas, unless the crrcumstances ma 
particular instance warrant an exception.22 Again, the state en~eer 
needs some substantive standard to pass on requests for exceptions. 
South Dakota requires artesian and shallow wells to be located "in 
order that the flow of the wells may be properly equalized and least 
likely to interfere with each other."23 This statute, too, requires 
that a judgment be made by the state engineer. The 1;1nderlying su~ 
stantive standard in all these situations might appropnately be keyed 
to the state's concept of a reasonable pumping level. 

Regulation of Mining 
While reasonable pumping level statutes could apply to water level 

decline associated with long term overdraft, a number of appropria· 
tion doctrine states with such statutes also have legislation or case 
law aimed specifically at such overdraft. 2 4 The two basic approaches 
are to allow controlled mining or to prohibit mining. Either way, the 
question arises of whether any role is left for the reasonable pumping 
level statutes. 

The New Mexico case of Mathers v. Texaco, Inc. 2 5 illustrates con· 

20. See, e.g., notes 21·23 tnfra. Kansas has no well spacing statute as such, but several 
local groundwater management districts have developed well spacing regulations. See e.g., 
Western Kansas Groundwater Management District No. 1, Rule 5·21-3 and Equus Beds 
Groundwater Management District No. 2, Rule S-22-2, promulgated pursuant to the Kansas 
Water Appropriation Act, KAN. STAT. § 82a-1028(o) (Supp. 1979). 

21. WYO. STAT. § 41-3-909(a)(v) (1977). 
22. COLO. REV. STAT. § 37-90-137(2) (1973). For the definition of designated 

ground water, see note 6 8 infra. 
23. S.D. COMPILED LAWS ANN. § 46-6·5 0967). See also S.D. COMPILED LAWS 

ANN. § 46-6-7 (1967). 
24. See notes 27-29 infra. 
25. 77 N.M. 239,421 P.2d 771 (1966). See also S.D. COMPILED LAWS ANN. _§_46~-

6.1(5) (Supp. 1980). See also pages 33 through 34 infra (discussing controlled muung in 

Colorado). 
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trolled mining. The New Mexico Supreme Court held that a state stat­
ute protecting existing water rights against impairment from new 
wells did not prevent the state engineer from granting additional per­
mits which would, because the basin is nonrechargeable, necessarily 
lower the water table and increase pumping costs. The court upheld 
the state engineer's plan to allow mining of two-thirds of the water in 
the basin over a 40 year period. It was projected that by then some 
of the remaining water could still be economically withdrawn for 
domestic use and perhaps a few other uses, but not for agriculture or 
most other uses.2 6 The mining schedule in Mathers appears premised 
upon a notion of pumping lift protection for existing wells that was 
considered reasonable in view of the nonrechargeable character of the 
basin. The lack of recharge guaranteed continuing water level decline 
and a fixed life for most wells if the resource was to be put to maxi­
mum beneficial use. The court's notion of reasonable protection was 
not fundamentally different from what is embodied in explicit rea­
sonable pumping level statutes found in other states. Thus, much of 
the following discussion of factors bearing on the measure of reason­
ableness under pumping level statutes should also apply to controlled 
mining in situations like that in Mathers. 

Where statutes prohibit mining, the standards used limit ground­
water withdrawals to safe sustaining yield,2 7 the anticipated average 
rate of future recharge, 2 8 or average annual replenishment of sup­
ply. 2 9 Most if not all of these statutes could be construed either to 
prohibit mining absolutely or to impose a flexible prohibition. Under 
the flexible approach mining would be allowed for a time, after 
which annual withdrawals would then be curtailed to bring total dis­
charge into equilibrium with recharge. This would make sense where 
the best use of some of the water stored in the aquifer is for with­
drawal and consumption on the surface but further depletion of the 
water would increase pumping and other costs beyond expected ben­
efits. Another possible justification would be that mining the top 
part of storage may thereafter increase the sustained annual yield of 
a basin by increasing recharge or decreasing natural discharge.3 0 

26. 77 N.M. at 243, 421 P.2d at 774. 
27. WASH. REV. CODE ANN. § 90.44.130, .230 (1962). See al,o KAN. STAT. § 82a· 

711 (1977). 
28. COLO. REV. STAT. § 37-90-lll(l)(b) (1973) (for designated groundwater); 

IDAHO CODE § 42-237a(g) (Supp. 1980); S.D. COMPILED LAWS ANN. § 4H·3. l 
(Supp. 1980) (state water rights commission can permit greater withdrawals by certain users 
in certain basins, however). See also MONT. CODE ANN. § § 8S·2·S06(2)(a), ·S07(4)(b) 
(1979). 

29. NEV. REV. STAT. § S34.110(6) (1979). 
30. This phenomenon has been described more fully as follows: "The drop (in water 

level) increases the opportunity for recharge from influent streams. It reduces the ar:a of 
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The present question is whether such statutes leave any role for 
the reasonable ground water pumping level concept, outsid~ ~~ local­
ized well interference cases. In theory, an absolute proh1b1t1on of 
mining would end water level decline due to general overdraft. As a 
practical matter, however, where data on total rec?a.rge and disch_arge 
have not previously been established, proof of mmmg may entail an 
expensive and uncertain contest between expert witne~es.

3 1
• 

A senior appropriator seeking pumping le~el protection might well 
find a less expensive, speedier, and more certain remedy under a r~a­
sonable pumping level theory. This is especially true if the pumping 
level statute has been implemented by detailed administrative regula­
tions and if groundwater aquifer modeling has not yet produced un­
controvertible data regarding mining, i.e. , long run total recharge and 
discharge figures for the particular area. If a flexible prohibition 
against mining were adopted instead of an absolute prohibition, it 
would then be necessary to determine how much depletion to allow 
before the ban on mining becomes operative. This determination 
ought to be influenced at least in part by what a reasonable pumping 
Jevel is thought to be. Thus, the reasonable pumping level concept 
may be significant under both an absolute and a flexible prohibition 
of mining. 

Social and Economic Variables 
The fact settings in which the reasonable groundwater pumping 

level statutes must operate are diverse. The senior appropriator, who 
might benefit from pumping level protection, could be a small domes­
tic user. One example would be a family farmer who receives irriga­
tion water from an irrigation district, but because of the poor quality 
of that water supplements his supply with a small domestic well. An­
other would be a widow with six children who has a few acres on the 
outskirts of town where she pastures a milk cow and grows vegetables 
to feed her family, with water for both irrigation and household needs 
coming from a shallow well. Or, the senior appropriator might be an 
agricultural, municipal, industrial, or recreational user of varying size 
and economic capability. 

seep lands and uneconomic losses through consumptive use and evaporation. It provides 
opportunity for penetration of rain falling on the valley floors, which under normal condi· 
tions did not happen because the groundwater levels were too high. It also increases the op· 
portunity for underflow into the reservoir by increasing the gradient." Muckel, supra note 
14, at 294-95. See afro D. TODD, supra note 14, at 212·13; W. WALTON, supra note IS, at 
607. For a nonappropriation doctrine case taking account of this phenomenon, see City of 
Los Angeles v. City of San Fernando, 14 Cal.3d 199, 537 P.2d 1250, 123 Cal. Rptr. 1 
(1975). 

31. For an example of widely divergent expert testimony regarding groundwater re• 
charge and discharge, see Tappan v. Smith, 92 ldaho 451,444 P.2d 412 (1968). 
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The junior appropriator, who might oppose pumping level prote<> 
tion for the senior, could be either a single small user whose well is 
simply too close or a large operator using the water for anything from 
municipal needs to energy production. Instead of a single junior 
appropriator, a number of junior wells in the aggregate may cause or 
threaten water level decline. 

In an extreme case, a senior appropriator might be unable to afford 
additional groundwater extraction costs and be facing cessation of 
water use if not loss of occupancy of arid land that is worthless or 
uninhabitable without water. At the other extreme, junior and senior 
well owners might operate competing profitable businesses and be 
fighting over comparative economic advantage in production costs. 

Which, if any, of these social and economic factors should be taken 
into account in setting reasonable groundwater pumping levels and 
how should they be weighed? A logical starting point in the search 
for answers is an analysis of the language of the present pumping 
level statutes. 

EXlSTING STATUTES 

Appropriation Doctrine States with the Reasonable Pumping 
Level Approach 

The appropriation doctrine governs both underground streams and 
percolating ground water in Alaska, Colorado, Idaho, Kansas, Mon­
tana, Nevada, New Mexico, North Dakota, Oregon, South Dakota, 
Utah, Washington, and Wyoming. 3 2 All but New Mexico and Utah 
have some variety of reasonable pumping level statute. 3 3 

32. ALASKA STAT. § 46.15.030 (1977); COLO. REV. STAT. § § 37-90-102, -92-102 
(1973); IDAHO CODE § § 42-226, -229, -230 (1977 & Supp. 1980); KAN. STAT. § § 82a· 
703 , -707 (1977); MONT. CODE ANN. § § 85-2-101, ·102(14) (1979) ; NEV. REV. STAT. 
§ S34.020 (1979); N.M. STAT. ANN. § § 72-12-1, -18 (1978); N.D. CENT. CODE§ 61· 
01-01 (1960); OR. REV. STAT. § § 537.S15, .52S, .53S (1979) ; S.D. COMPILED LAWS 
ANN. § § 46-6-1 to -3 (1967 & Supp. 1979); UTAH CODE ANN. § 73-1-1 (1953); WASH. 
REV. CODE ANN. § § 90.44.020, .035, .040 (1962 & Supp. 1980); WYO. STAT. § § 41-3-
901, -90S, -930, -936 (1977). 

As of April 16, 1979, it was still an open question in Colorado whether groundwater not 
uibutary to a natural stream and not located within any designated groundwater basin ls 
governed by the appropriation doctrine. Southeastern Colo. Water Conservancy Dist. v. 
Huston, 42 Colo. App. 52, 593 P.2d 1347 (1979). 

33. ALASKA STAT. § 46.15.050 (1977); COLO. REV. STAT. § § 37-90-102,-107(3)­
(S), -1 ll(l)(b) (1973) (designated groundwater areas); IDAHO CODE § § 42-226, -237a(g) 
(Supp. 1980); KAN. STAT.§§ 82a-711,-7lla(l977); MONT.CODE ANN.§ 8S-2-401(1), 
-S08, -511 (1979) (controlled groundwater aieu) ; NEV. REV. STAT. § 534.110(4), (5), 
(7) (1979); N.D. CENT.CODE § 61-04-06.3 (Supp.1979); OR. REV. STAT. § § 537.S25(7)­
(8), .620(3), .685(2) (1979); S.D. COMPILED LAWS ANN. § 46-6-6.l (Supp. 1980); WASH. 
REV. CODE ANN.§ 90.44.070 (1962); WYO. STAT. § 41-3-933 (1977). 
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Even New Mexico and Utah probably could employ the reasonable 
pumping level concept, if desired, without ne~_legislati_on s~ecifically 
authorizing it. A New Mexico statute proh1b1ts the unpa~ent of 
existing water rights within basins declared by the state_ engineer to 
have reasonably ascertainable boundaries.3 4 Although this statute has 
been construed to allow controlled mining in a nonrechargeable 
basin 3 5 it could equally well function as a reasonable pumping level 
statute in an appropriate case. 3 6 Traditionally, Utah has p~otected a 
senior appropriator's means of diversion without regard to its reason­
ableness, 3 7 but the Utah court may now be moving toward a reason­
able means of diversion approach. 3 8 

Although the Colorado statute is limited to designated groundwater! see note 68 infra, 
no permit may is$Ue for a well outside a designated groundwater uea which would tap non­
tiibutarY water if it would "materially injure" existing water riJhts. COLO. REV. STAT. 
§ 37-90-137(2), (4) (1973). This statute could, if ~esired, readil! ~e .interpret_ed to mean 
tPt the unreasonable lowering of water level constitutes a material mJury. Cf. id. § 37-90-
1)7(3)-(S) (l 973) (defininJ "unreasonable impairment» in designated groundwater a_rea_s to 
"include the umeasonable lowering of the water level ... beyond rea.ronable econonuc limit 
of withdrawal"). Another Colorado statute that is at least uguably applicable to much tdb­
utary groundwater, whether within or outside a designated area, requires each appropriator 
to establish "some reasonable means of effectuating his diversion." Id. § 37-92-102(2)(b) 

(1973). 
34. N.M. STAT. ANN. § 72-12-3E (1978). Heine v. Reynolds, 69 N.M. 398, 367 P.2d 

7)8 ( 1962), held that the statute prohibits any impairment of a senior right rather than only 
substantial impairment. Under City of Roswell v. Berry, 80 N.M. 110,452 P.2d 179 (1969), 
however, a "negligible effect" on the water quality in a senior well does no_t _constitute ~­
pairment. Impairment is a legal conclusion declared by the court when additional pumpmg 
is not allowed. Seealso N.M. STAT. ANN. § 72-12-20 (1978) (no permit required to appro­
p·iate except in basins declared to have reasonably ascertainabJ;e b oundaries). 
· 35. Mathers v. Texaco, Inc., 77 N.M. 239,421 P.2d 771 (1966). This case is discussed In 

tile text accompanying note 25 tuplYI. • . . . 
36. Although the court in Mathers, id., S8ld that a decline m water level with resultant 

increase in pumping costs does not necessarily constitute an ~pairment, the court empha­
sized that the question of impairment must tum upon the facts m each case. ~sumably the 
rate of decline of pumping level would have to be reasonable under all of the cucumstances. 
Cf. COLO. REV. STAT. § 37-90-107(5) (1973) ("impairment shall include the unreason­
able lowering of the water level ... beyond reasonable economic limits of withdrawal or 
use"); KAN. STAT. § 82a-711 (1977) ("impairment shall incl'.'ld~ t~~.unreasonable ... low­
ering of the static water level . . . beyond a reuonable eoonom1c linut ). 

37. Current Creek lrrig. Co. v. Andrews, 9 Utah 2d 324, 344 P.2d 528 (1959); Hanson 
v. Salt Lake City, 115 Utah 404, 20S P.2d 255 (1949);.Frotection, supra note 1. 

38. Si!e Wayman v. Murray City, 23 Utah 2d 97,458 P.ld 861 (1969). The narrow hold· 
ing of this case is that a junior appropriator is not ~ntitled to ~bsolute protection of means 
of diversion when the owner of several old wells WJShes to switch to a single new well. Al· 
though the court distinguished Current Creek lrrig. Co. v. Andrews, 9 Utah 2d 324, 344 
P. 2d 528 (1959), some have read Wayman as signaling a general change in attitude toward 
tbe means of diversion problem in Utah. Clark, Arizona Ground Water Law: The Need for 
Letislation, 16 ARIZ. L. REV. 799, 811 (1974); South Dakota's Amsian Pres$Ure, supra 
note 6, at 489; Comment, TowtUds an Economic Distribution of Waler Rights, 1970 UTAH 
L REV. 442,444. 
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Artesian Pressure 
Although some of the reasonable pumping level statutes are silent 

about artesian pressure,3 9 this silence should not necessarily fore­
close legal protection of diversion systems using a combination of 
artesian pressure and pumping to lift groundwater to the surface. 
Two of those statutes are phrased to protect only reasonable pumping 
levels, however;4 0 and arguably they imply that a means of diversion 
consisting wholly of artesian pressure, i.e.. a flowing artesian well, is 
per se unreasonable. 4 1 

Other statutes do expressly mention artesian pressure.4 2 They stop 
short of guaranteeing that the owners of flowing wells will never have 
to install pumps, however.4 3 The best that can be said for flowing 
artesian wells, under the most favorable of the statutes, is that in 
unique circumstances such a means of diversion might qualify as rea­
sonable. 4 

4 In the main, however, the statutes seem to contemplate 
the use of pumps, either exclusively or in conjunction with artesian 
pressure. 

39. COLO. REV. STAT. § § 37-90-102, -107(3)-(5), -lll(l)(b) (1973}; IDAHO CODE 
§ § 42-226, -237a(g) (1977 & Supp. 1980}; KAN. STAT. § § 82a-711, -71 la (1977); NEV. 
REV. STAT. § 534.110(4) (1979); OR. REV. STAT. § § 535.525(7)·(8), .620(3), .685(2) 
(1979). 

40. COLO. REV. STAT. § § 37-90-102, -1 ll{l}{b) (1973); IDAHO CODE § 42-226 
(Supp. 1980). 

41. It seems unlikely that these statutes would be construed as reaching only pump 
wells and not declaring policy, one way or the other, for flowing artesian wells. Colorado and 
Idaho statutes do recognize the existence of artesian wells by requiring them to be equipped 
with valves to prevent wasteful flows. COLO. REV. STAT.§ 37~90-110{1) (1973); IDAHO 
CODE § § 42-1601 to -1605 (1977). This recognition does not necessarily mean, however, 
that such diversion systems are entitled to protection against interference from subsequent 
wells. Compare WYO. STAT. § 41-3-909(a)(vii) with § 41-3-933 (1977). 

42. ALASKA STAT. § 46.15.050 (1977); MONT. CODE ANN. § § 85-2401Cl), -508 
(1979); N.D. CENT. CODE § 61-04-06.3 (Supp. 1979); S.D. COMPILED LAWS ANN. 
§ 46-6-6.1 (Supp. 1980); WASH. REV. CODE ANN. § 90.44-070 (1962); WYO. STAT. 
§ 41-3-933 (1977). 

4 3. Prior to 197 2, the South Dakota water commission protected artesian pressure diver­
sion systems apparently without exception. See South Dakota's Artesian Preuure, supra 
note 6, at 484-85 ( 1971). The current law expressly disavows "the necessity of requiring 
maintenance of artesian head pressure in a domestic use well." S.D. COMPILED LAWS ANN. 
§ 46-6-6.1 (Supp. 1980). 

44. See Interlocutory Findings of Fact and Conclusions of Law 6-7, 12, Dep't of Natural 
Resources & Conservation v. Crumpled Horn, No. 7076 {Mont. 9th Jud. Dist. May 16, 1978). 
There the lessee of what the court called a "free flowing " stockwater well was awarded 
damages against a junior groundwater appropriator whose withdrawals dried up the senior 
well. The damages were for the cost of a pump, cement, and electricity for ten years. 

Artesian pressure had raised water in the well casing to within about two feet of the sur­
face. The lessee tapped the well casing with a buried pipe about six feet below the surface 
which ran downhill to a coulee where a stockwater facility was situated. Telephone inter­
view with Laurence Siroky, Chief of the Water Rights Bureau, Montana Department of Na­
tural Resources & Conservation ( September 27, 1979). Mr. Siroky reports that no appeal 
has yet been taken in the case and none is expected. 
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Water Level Versus Pumping Lift 
Some of the statutes refer to water level in the ground,4 5 while 

others focus more upon pumping lift to the surface.4 6 For example, 
a Kansas statute authorizes "a reasonable ... lowering of the static 
water leveV'4 7 while a Washington statute is worded to protect "a 
reasonable or feasible pumping lift." 4 8 Any thought that the Wash­
ington language might indicate more concern than the Kansas Ian· 
guage about the economics of lifting water to the surface is dispelled, 
however, by the further direction in the Kansas statute that the state 
engineer must consider the economics of pumping groundwater for 
the uses involved when he detennines reasonable static water levels. 
Furthermore, even though the Washington statute speaks of pump 
lift rather than static water level, administrative regulations issued for 
at least one groundwater management subarea in Washington are 
worded in terms of static water level. 4 9 

The water level approach may be less complex, or at any rate less 
ambiguous, than the pumping lift approach in one respect. In deter· 
mining the pumping lift of an existing well, what are the beginning 
and ending points of the measurement? Should the beginning point 
be affected by whether a well is located on a hill in a valley? What if 
the well is situated below the high point of land to be irrigated and 
additional surface pumping is needed to get the water to part of the 
land? How far down should the measurement go-to the static water 
table, to the bottom of the cone of depression, or to some other 
point? If the measurement includes the drawdown caused by opera­
tion of a pump, decision would be required about permissible well 
efficiency because the drawdown of a well is in part a function of its 
efficiency. Also localized differences in transmissibility within an 
aquifer can produce significant variations in drawdown. To what ex­
tent should that be taken into account? In contrast, a statute worded 
in tenns of water level, especially static water level, may more readily 

45. ALASKA STAT. § 46.15.050 (1977); KAN. STAT. § 82a-711, -7lla (1977); 
MONT. CODE ANN. § 85-2401(1) (1979); NEV. REV. STAT. § 534.110(4) (1979); N.D. 
CENT. CODE § 61-04-06.3 (Supp. 1979); OR. REV. STAT. § 537.525{7) (1979); WYO. 
STAT. § 41-3-933 (1977). 

46. COLO. REV. STAT. § 37-90-102 (1973); IDAHO CODE§ 42-226 (Supp. 1980); 
WASH. REV. CODE ANN. § 90.44.070 {1962). 

47. KAN. STAT.§ 82a-711a (1977). 
48. WASH. REV. CODE ANN. § 90.44-070 (1962). 
49. The Odessa subarea regulations seek to prevent water level decline of more than 300 

feet below the static waterlevel as measured in 1967. WASH. ADMIN. CODE §.l 73·130-070 
(1977). It should perhaps be added, however, that these regulations were issued under an en­
tire chapter of the Washington Code, chapter 90.44, which includes a safe-sustained-yield 
statute as well as the reasonable pump lift statute. 
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invite simpler calculation based on a groundwater level unaffected by 
recent pumping. 5 0 

Modification of Protected Pumping Levels 
Reasonable pumping level statutes tend to be silent about modifi­

cation of levels over time. In Idaho the court has said in dictum, 
however, that the state pumping level legislation implicitly contem­
plates modification to confonn to changing circumstances. 5 1 The 
court's position seems sensible .and may become a standard approach. 

Coping with change in the pumping level context has a parallel in 
existing nonconforming uses under zoning law. In both cases the 
existing use, for example the uncommonly shallow well and the 
plumbing supply shop in a residential neighborhood, may be dishar­
monious if not totally incompatible with the plan for the area. The 
zoning law technique of amortization allows an inappropriate land 
use to continue without change for a fixed period, such as five years, 
after which it must tenninate and the use must thereafter confonn 
to the zoning for the area. 5 2 This gives the landowner time to recoup 
on his investment in existing facilities and to prepare for the change. 
The strongly prevailing modem view is that zoning amortization pro­
visions are valid if reasonable. 5 3 

The zoning amortization analogy has its limitations, however. First, 
so many variables affect the question of reasonableness5 4 that pre­
dicting results in specific fact situations from prior case law is diffi­
cult. Second, appropriation doctrine states commonly allow a change 
in the point of diversion, place of use, or purpose of use of a water 

50. KAN. ADMIN. REG. 5-1-l(v) (1978) defines static water level as "[t] he depth of 
the top of the groundwater level below land surface which is not affected by recent pump­
age." The static water level will not necessarily be uniform over a geographical area because, 
although the water table conforms generally to the topography of the overlying land, it does 
so in a flattened or subdued manner. Crosby, supra note 7, at 79. 

51. Baker v. Ore-Ida Foods, Inc., 95 Idaho 575,584,513 P.2d 627,636 (1973). 
52. See D. HAGMAN, URBAN PLANNING AND LAND DEVELOPMENT CONTROL 

LAW§ 88 (1971). 
53. See id.; P. ROHAN, ZONING AND LAND USE CONTROLS § 41.04[2] (1978). 

For an exhaustive and detailed analysis of the case law, see 4 N. WILLIAMS, AMERICAN 
PLANNING LAW: LAND USE AND THE PUBLIC POWER § § 116.01-.11 0975). 

54. See, e.g., Art Neon Co. v. Denver, 488 F.2d 118, 122 (10th Cir.), cert. denied, 417 
U.S. 932 (1974) (a nonconforming advertising sign): "ln the application of the reasonable­
ness test ... the courts have used a variety of factors and combinations thereof. These in­
clude the nature of the nonconforming use, the character of the structure, the location, 
what part of the individual's total business is concerned, the time periods, salvage, deprecia­
tion for income tax puiposes, and depreciation for other puzposes, and the monpoly or ad· 
vantage, if any, resulting from the fact that similar new structures are pro1u1>ited in the same 
area. Where signs are concerned, the courts usually also mention the fact that the use is also 
of public streets since the message is directed to the puserby." 
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ri<>ht only so far as other appropriators will not be injured.5 5
• Suppose 

tt-~at after the amortization period for a shallow well passes, its owner 
cannot afford to pump from the new, lower water leve! for the s~e 
use as before. In addition, assume that any econormcally fe~s1~le 
change in point of diversion, place of use, or purpose of use ~1~ m­
jure nearby wells or that the cost of ga!h~ring data_ to prove n_o mJury 
would be prohibitive. Though appropnation doctrine water nghts are 
subject to police power regulation, they are generally regarded as 
property that cannot be taken without jus! compensatio~. 5 6

• Ha~ : 
vested water right been taken by the pumpmg level amortizat10n? 

Although this predse question has not been litigated, a roughly 
parallel question in zoning law has: Is a vested propert~ right tak~n 
bv a zoning amortization ordinance that phases out the nght to mam­
t~ a nonconfonning building that cannot economically be moved 
or remodeled to confonn? The zoning cases that involve substantial 
structures-rather than mere nonconforming use of unimproved land, 
outdoor advertising signs, junkyards, and the like- generally have re­
quired a fairly long amortization period to survive constitu~ional 
challenge. 5 8 Thus, if a water right at a shallow well cannot readily be 
changed in point of diversion, place of use, or purpose of use to en­
able continued exercise of it, a short amortization period may be 
constitutionally suspect. . 

A recent trial court decision from Montana took an approach akm 
to amortization although no future period of use was involved. The 
court held a jurtlor appropriator liable for causing increased pumping 
costs at two senior wells. The owner of a third senior well using what 
the court called a cement well pit was denied damages for the cost of 
a new well and pump, however, because that well was more than 30 
years old and the "evidence indicates that wells of this type are de­
preciated out by this time."5 9 

Factors Bearing on Reasonableness 
Perhaps the most striking common feature of the reasonable pump­

ing level statutes is their lack of specific guidance regarding the mea-

55. See I W. HUTCHINS, WATER RIGHTS LAWS IN THE NINETEEN WESTERN 
STATES 623-44 (1972). 

56. 4 WATERS & WATER RIGHTS § 304.4rB) (R. Qark ed. 1970). 
57. For discussion of a similar problem, finding a probable taking, see Carlson, Report 

to Governor John A. Love on Certain Colorado Water Problems, 50 DEN. L. J. 293, 340-42 
(1973). 

58. See D. HAGMAN, supra note 52; P. ROHAN, wpra note 53; N. WILLIAMS, wpra 
note 5 3. Perhaps the period may even have to be related to the remaining economic life of 
the structure. 

S9. Inteilocuto.ry Findings of Fact and Conclusions of Law 4, Dep't of Natural Re­
sources & Conservation v. Crumpled Horn, No. 7076 (Mont. 9th Jud. Dist. May 16, 1978). 
No appeal has been taken; ,ee note 44 supra. 
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sure of reasonableness. The scant express statutory guidance that is 
available is analyzed below. 

Economics 
A number of the pumping level statutes indicate that economic 

factors should affect the measure of reasonableness. 6 0 The economic 
concerns fall into two categories: ( 1) protecting senior appropriators 
against water level decline beyond their economic capacity to con­
tinue to pump, and (2) achieving overall economic development of 
the groundwater resource. These concerns are likely to be important 
regardless of whether a particular pumping level statute mentions 
them. 

For example, the Alaska pumping level statute,61 which has been 
copied almost verbatim in Montana and North Dakota,6 2 permits the 
lowering of artesian pressure if prior appropriators can "reasonably" 
acquire their water under the changed conditions. Although the stat­
ute does not delineate factors bearing on reasonableness, commentary 
on it by its principal draftsman indicates an economic component to 
the standard: " 'Unreasonable' changes in water conditions seem to 
be those in which later appropriators with superior economic capacity 
such as power companies or cities impose costs 'beyond the economic 
reach' of smaller appropriators such as irrigators." 6 3 Another Alaska 
statute invites consideration of overall economic development by de­
claring a policy of managing water "to enhance ... the overall eco­
nomic ... well-being" of Alaskans.6 4 Even without this latter statute, 
the same policy may well be implicit in the appropriation doctrine in 
view of its historic function of promoting economic development.6 5 

The two kinds of economic concerns stated above were evident in 
a recent trial court decision from Montana. The judge decided that 
the defendant's junior well affected "some of the senior appropria­
tors to the extent that it is not economical, practical, or convenient 
for ... [ them to pay added groundwater withdrawal costs] consider-

60. COLO. REV. STAT. § § 37·90-102, ·107(S), ·1 ll(l)(a) (1973); IDAHO CODE 
§ 42-226 (Supp. 1980); KAN. STAT. § § 82a·711, ·711a (1977); NEV. REV. STAT. 
§ 534.110(4) (1979); OR. REV. STAT. § S37.S2S(8) (1979). 

61. ALASKA STAT. § 46.15.0SO (1977). 
62. MONT. CODE ANN. § 85-2-401(1) (1979); N.D. CENT. CODE § 61-04-06.3 

(Supp. l 979). 
63. Trelease, Alaika's New Water Use Act, 2 LAND & WATER L. REV. l, 35 (1967);cf. 

C. CORKER, supra note 2, at xviii ("To be meaningfu~ 'reasonable pump lift' must recog­
nize economic values of water."). 

64. ALASKA STAT. § 46.03.0lO(a) (1977). 
65. For discussion of the policy of promoting economic development by affording sec­

urity of investment, see notes 109·10 and accompanying text infra. 
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ing their historical means of appropriation. " 6 6 In an accompa~ying 
opinion, the judge ref erred to a general Montana statute ~eclanng a 
policy of encouraging the development and conservation of the 
waters of the state for the maximum benefit of its people.67 Thus, 
he seemed concerned with both the economic capacity of individual 
senior appropriators and overall development of water. 

The Colorado and Idaho pumping level statutes, in closely similar 
language, recognize potential tension between protecting the diver­
sion systems of senior appropriators and overall economic develop­
ment of groundwater.68 The Idaho statute provides "[WJhile the 
doctrine of 'first in time is first in right' is recognized, a reasonable 
exercise of this right shall not block full economic development of 
underground water resources, but early appropriators shall be pro­
tected in the maintenance of reasonable groundwater pumping 
levels .. .. " Although this tension is not expressly recognized by stat­
ute in many states, it is often likely to be at the heart of pumping 
level issues regardless of the specific statutory structure in a given 
jurisdiction. 

The tension cannot be resolved without determining how subjec­
tively the economic limits of senior appropriators should be judged. 
The more subjectively the economic limit criterion is applied, the 
greater is the potential impediment to aggregate economic develop­
ment of groundwater. A common law appropriation doctrine case 
from Colorado illustrates the problem. In City of Colorado Springs v. 
Bender, 6 9 the plaintiffs irrigated approximately 50 acres of pasture 
and cultivated land under a senior groundwater right. They sought to 
enjoin junior appropriators from lowering the water table below the 
intake of their pumping facilities. The state supreme court held that 
priority of appropriation does not give a right to an inefficient means 
of diversion, and it remanded the case for determination of the level 

66. Interlocutory Findings of Fact and Conclusions of Law 11, Dep't of Natural Re­
sources & Conservation v. Crumpled Hom, No. 7076 (Mont. 9th Jud. Dist. May 16, 1978) 
(emphasis added). 

67. Memorandum Opinion 1, Dep't of Natural Resources & Conservation v. Crumpled 
Horn, No. 7076 (Mont. 9th Jud. Dist. May 16, 1978). The statute, then designated as MONT. 
REV. CODES ANN. § 89-866(3) (Supp. 1977), has since been recodified as MONT. CODE 
ANN.§ 85-1-101(2) (1979). Curiously, the judge never mentioned Montana's specific pump­
ing level statute. No appeal has been taken in the case; see note 44 supra. 

68. COLO. REV. STAT. § 37-90-102 (1973); IDAHO CODE § 42-226 (Supp. 1980). 
See also COLO. REV. STAT. § 37-9(H07(5) (1973). 

The Colorado statute is limited to designated groundwater. Basically this is groundwater 
within the boundaries of designated geographical areas which is not tributary to a surface 
stream. See COLO. REV. STAT. § 37-90-103(6) (1973). It could conceivably include some 
tributary groundwater, however. See Note, A Survey of Colorado Water law, 41 DEN. L. J. 
226, 317 n. 648 (1970) {hereinafter cited as Colorado Water law I . 

69. 148 Colo. 458, 366 P.2d 552 (1961). 
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at which each junior appropriator must cease diverting water to meet 
the demands of a senior appropriator. It instructed the trial court 
that 

the conditions surrounding the diversion by the senior appropriator 
must be examined as to whether he has created a means of diversion 
from the aquifer which is reasonably adequate for the use to which 
he has historically put the water of his appropriation .... 

... [Senior appropriators] cannot be required to improve their 
extraction facilities beyond their economic reach, upon a considera­
tion of all the factors involved. 7 0 

Although the supreme court did not list the factors to be considered, 
one seems to be the plaintiffs' historical use of water. Query, how­
ever, whether their historical use was irrigation or small scale irriga­
tion? In other words, if economies of scale would enable a 400-acre 
irrigator to pump from a much greater depth than a 50-acre irrigator, 
is it relevant that the plaintiffs historically were 50-acre irrigators? 

A few years after the Bender decision, Colorado enacted its present 
legislation which calls for full economic development of designated 
groundwater while at the same time protecting senior appropriators 
against the lowering of water levels below reasonable economic limits 
of withdrawal 7 1 Although the groundwater in Bender probably 
would not have constituted designated groundwater under the subse­
quent legislation, the parallel between the statutory concern with 
economic limits of withdrawal and the economic reach language of 
Bender is obvious. 7 2 

Bender seems to have contemplated a subjective or personal ap­
proach in detennining the economic reach of an appropriator. 7 3 

Arguably, the legislation forecloses so subjective a view of a senior 
appropriator's economic capability. The legislation states it shall not 
'~be construed as entitling any prior designated ground water appro­
priator to the maintenance of the historic water level or any other 
level below which water still can be economically extracted when the 
total economic pattern of the particular designated ground water 

70. Id., 366 P.2d at 556 (emphasis added). 
71. See note 68, supra for the definition of designated groundwater. 
72. A commentator has said that the legislation "codified the principle of reasonable 

diversion by adopting some of the language of the Bender case." Colorado Water Law, supra 
note 68, at 335. 

73. "The [Bender) opinion refers to two types of economic information- 'financial re­
sources' and the 'high values' which are produced by the water use .... Does the court's ref­
erence to financial resources mean that the lower court must hear evidence on the capital 
reserves or savings accounts of the well owners? Apparently so." Widman, supra note 1, at 
540. 
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basin is considered."' 4 If a SO-acre irrigator does ~o~ fit into the 
total economic pattern of the basin, apparently his mherent eco­
nomic limitations on depth of withdrawal due to the size of his opera­
tion should not be given much weight.' 5 Kansas a~d Nevad~ h~ve 
similar statutory provisions tending to preclude a highly subJective 

h 76 
Q~K. . . 

Variations in statutory language could affect the weight given the 
competing concerns of protecting early appropriato~ in their invest­
ments and developing groundwater. As noted earlier, the Alaska 
pumping level statute focuses on assuring that senior appropriators 
will be able reasonably to continue to withdraw water, although 
Alaska also has a more general statutory policy of e~hancing ~he 
overall economic well-being of Alaskans. 7 7 The Wyonung pumping 
level statute in contrast focuses on managing water levels to achieve 

' . , . h f I u1 a "maximum beneficial use of the water m t e source o supp y. 
While the phrase "maximum beneficial use" may be somewhat fle.x­
ible 7 9 it is doubtful given the traditional understanding of beneficial 
use8 0 that the statutory language should include the pump lift bene­
fits to senior appropriators from leaving more water in the ground. 
At any rate the pumping level statute itself does not express concern 
about continued operation by senior appropriators with a shallow. 
economic reach. Arguably such concern is implicit, to a degree at 
least from the appropriation doctrine tradition of fostering economic 
deveiopment by affording security of investment in water facilities.81 

In sum the Alaska pumping level statute focuses upon reasonable 
protectio~ for senior appropriators, with probably some interplay 
from a more general statutory declaration of a policy of overall eco­
nomic development. The Wyoming pwnping level statute focuses 

74. COLO. REV. STAT. § 37-90-11 l(l)(a) (1973) (emphasis added). 
75. Especially is this so if the language italicized in the text is read together with the de· 

clared state policy of full economic development. COLO. REV. STAT. § 37-90-102 (1973). 
16. See KAN. STAT. § 82a-7ll (1977); NEV. REV. STAT. § 534.110(4) (1979). 
11. See notes 61 and 64 and accompanying text supra. 
78. WYO. STAT. § 41-3-933 (1977). 
79. The original draft of the bill for this statute used the words "maximum economic 

development" rather than "maximum beneficial use." F. !RELEASE, CASES AND MAT~­
RIALS ON WATER LAW 515 (3d ed. 1979). The latter phrase would seem to be broader m 
scope than the former. 

80. See generally l WATERS AND WATER RIGHTS § 54.3 (R. Clark ed. 1967); 1 W. 
HUTCHINS, supra note 55, at 522·46. 

81. See generally Hutchins, Legal Ground Water Problems in the West, 22 NATIONAL 
RECLAMATION ASS'N. PROC. 81, 82 (1953) (hereinafter cited as Legal Ground Water 
Problems]. For fwther discussion of the policy of promoting e?Onomic develop'"?ent by 
affording security of investment, see notes 109-10 and accompan~g t~x~infra. Vanous de­
partures from the priority principle in Wyoming may weaken ';he h1Sto~1c importance of sec­
w:ity of inwstment, however. See notes 84·87 and accompanying text infra. 
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upon maximum beneficial use of groundwater, with perhaps some 
interplay from the appropriation doctrine tradition of affording sec­
urity of investment to early appropriators. Whether these variations 
in statutory pattern will in fact produce differing results in similar 
cases, though, remains to be seen. 

Another factor that may affect the tension between recognizing 
the economic limits of senior appropriators and overall economic de­
velopment is the extent of a state's commitment to the rule that 
priority in time gives priority in right. Although the priority principle 
is fundamental to the appropriation doctrine, 8 2 not all appropriation 
doctrine states are equally committed to it. To whatever extent the 
policy against allowing water levels to fall below the economic limits 
of senior appropriators is based on the notion that priority in time 
should give some special right or benefit, 8 3 states with a weaker 
commitment to the priority principle in other aspects of groundwater 
management may be expected to give less protection to small senior 
appropriators in their means of diversion systems. 

Wyoming, for example, seems to have a relatively weak commit­
ment to the priority principle as it applies to groundwater. One stat­
ute authorizes the state engineer to cope with insufficiency of supply 
in groundwater control areas8 4 through a system of rotation if "ces­
sation or reduction of withdrawals by junior appropriatorN will not 
result in proportionate benefits to senior appropriators. " 8 5 Depend­
ing upon the interpretation given "proportionate benefits," this stat­
ute could produce results differing significantly from strict adherence 
to the rule that priority in time gives priority in right. 8 6 Another 
statute declares that domestic and stock use wells "shall have a pre-

82. See 1 W. HUTCHINS, supra note 55, at 396. 
83. See A. MAASS & R. ANDERSON, ... AND THE DESERT SHALL REJOICE: 

CONFLICT, GROWfH AND JUSTICE IN ARID ENVIRONMENTS 3 (1978) (' 'The 'first in 
time, first in right' principle has been accepted, apparently, because of a widespread belief 
that man is entitled to the product of his own labor and therefore to protection against late­
comers of land he has worked.") See also E. MEAD, IRRIGATION INSTITUTIONS 65 
{1907). 

84. Control areas may be designated in any of the following situations: "(i) The use of 
underground water is approaching a use equal to the current recharge rate; (ii) Ground water 
levels are declining or have declined excessively; (iii) Conflicts between users are occurring 
or are foreseeable; (iv) The waste of water is occurring or may occur; or (v) Other conditions 
exist or may arise that require regulation for the protection of the public interest." WYO. 
STAT.§ 41·3-912(1977). 

85. Id § 41·3·915(a)(iv) (1977). 
86. The more typical appropriation doctrine approach has been codified in :he Colorado 

Water Right Determination and Administration Act of 1969 as follows: "No reduction of 
any lawful diversion because of the operation of the priority system shall be permitted unless 
such reduction would increase the amount of water available to and required by water rights 
having senior priorities." COLO. REV. STAT. § 37-9H02(2)(d) (1973). See g~nerally I W. 
HUTCHINS, supra note 55, at 567·83. 

January 1981) REASONABLE GROUNDWATER PUMPING LEVELS 19 

ferred right over rights for all other uses, regardless of their dates of 
priority, subject to the provisions of section [ 41 ·3-911] .... " 8 7 Sec­
tion 41-3-911 then provides in part: 

Whenever a well withdrawing water for beneficial purposes shall 
interfere unreasonably with an adequate well developed solely for 
domestic or stock uses ... the state engineer may, on the complaint 
of the operator of the stock or domestic well, order the interfering 
appropriator to cease or reduce withdrawals of underground water, 
unless such appropriator shall furnish at his own expense, sufficient 
water at the former place of use to meet the need for domestic or 
stock use. In case of interference between two (2) wells utilizing 
water for stock or domestic use ... the appropriation with the 
earliest f sic J priority shall have the better right. 

Returning to some of the fact situations mentioned earlier,8 8 the 
family farmer and the widow with domestic wells should continue to 
receive water so long as each has ''an adequate well," despite with­
drawals by larger appropriators. If that is so, however, it is not be­
cause of their priority in time, but because of the nature of their 
uses. A small irrigatorwith a senior groundwater appropriation would 
seem not to fare as well. 

A number of other states also have statutes that depart from the 
priority principle. 8 9 The most common departure is a preference for 
domestic or certain other uses. 

In addition to departing from the priority principle, preferred 
status for some water uses may affect the tension between protecting 
early appropriators and overall economic development in another 
way. For example, Oregon empowers its water resources director to 
designate preferred uses in certain areas and to deny or limit permits 
for new wells that would cause "undue interference" with existing 
wells. 9 0 Where domestic use has been designated a preferred status, 
arguably the economic reach of domestic users should be highly sig­
nificiant in deciding what constitutes undue interference in those 

87. WYO. STAT. § 41·3·907 (1977). 
88. See pages 7 through 8supra. 
89. MONT. CODE ANN. § 85·2·507(4)(c), (I) (1979); NEV. REV. STAT. § 534.120(2) 

(1979); OR. REV. STAT. § 537.735(3)(c) (1979); S.D. COMPILED LAWS ANN. § 46-6-6.2 
(Supp. 1979). In a case now on appeal, an Idaho district judge ruled that domestic wells 
were exempted by IDAHO CODE § 42·227 (1977) (subsequently amended by 1978 Idaho 
Sess. Laws, ch. 324, § 1) from the reasonable pumping level provisions of the state ground 
water code. Parker v. Wallentine, No. 2930 (Idaho 6th Jud. Dist. June 23, 1977, & August 
20, 1979) (orders granting temporary and permanent injunctions), appeal docketed, No. 
134 82 (Idaho Sup. Ct. Sept. 26, 1979}. 

90. OR. REV. STAT. § § 537.620(3), .735(3)(c) (1979). 
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areas. 9 1 Nevada has a similar statutory scheme,9 z but adds an appar­
ently unique provision to minimize the impediment to further 
groundwater development due to preferred status for domestic wells. 
The state engineer is authorized to prohibit new domestic wells in 
areas where water can be furnished by an entity such as a water dis­
trict or a municipality.9 3 

Other Factors 
While few reasonable pumping level statutes refer to factors other 

than economics that should affect pumping levels, in most states 
other statutes can give some guidance on other factors. Only some 
pumping level statutes explicitly mention water quality .9 4 but more 
generally applicable water quality statutes might require or at least 
authorize consideration of this factor. 9 5 An occasional statute indi­
cates that pumping level regulation should take into account the 
effect upon senior surface water rights.9 6 Again, the same may argu­
ably be compelled or authorized by more general laws in some states 
regarding coordinated management of surface water and ground­
water. 9 7 Finally, as already noted, some western water codes contain 
preferences for domestic and other uses. 

Summary 
An administrative agency or court undertaking to make decisions 

under a reasonable pumping level statute must know what factors to 
consider and how to weigh them. The existing pumping level statutes 
vary in the express guidance they give. A number of them refer to 
economic factors. Some declare a policy of full economic develop-

91. Cf. Prather v. Eisenmann, 200 Neb. 1, 261 N.W.2d 766 (1978) (statutory preference 
for domestic use in a jurisdiction having a combination of the reasonable use and correlative 
rights doctrine relied upon to find unreasonable harm in a well interference case). 

92. NEV. REV. STAT. § § 534.110(7), .120(2), {3)(c) (1979). 
93. NEV. REV. STAT. § 534.120(3)(d) (1979). 
94. KAN. STAT.§ 82a-711 (l977);0R. REV. STAT.§ 537.525(8) (1977). 
95. See e.g., ALASKA STAT. § § 46.03.010, .020(10), .060, .070 (1977 & Supp.1979); 

NEV. REV. STAT. § 534.020(2) (1979). See also C. CORKER,.rupra note 2, at ch. V n. 89. 
96. IDAHO STAT. § 42-237a(g) (Supp. 1980); OR. REV. STAT.§§ 537.525(9), .620 

(3) (1977). See also MONT. CODE ANN. § 8S-2-507(2)(b)(ii) (1979). 
97. See, e.g., ALASKA STAT. § § 46.15.010..270 (1977) (no distinction made in state 

water code between groundwater and surface water); COLO. REV. STAT. § § 37-92-102, 
401, -501 (1973); NEV. REV. STAT. § 533.370(4) (1979), as applied in Griffm v. Wester­
gard, 96 Nev. Adv, Op. 166, 615 P.2d 235 (1980); WYO. STAT. § 41-3-916 (1977). See 
generally 5 WATERS AND WATER RIGHTS § 441 n.30 (R. Clark ed. 1972). The National 
Water Commission concluded that in many states laws need to be revised to better take ao­
count of the frequent physical interrelationship of surface and groundwater. WATER POLI­
CIES, supra note 16, at 233. 
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ment; some express concern about the economic limitations of senior 
appropriators. A few recognize potential conflict between the two 
types of economic concerns. Some states have water quality, water 
administration, or use preference statutes that might figure into 
pumping level decisions. Overall, however, the existing pumping level 
statutes are incomplete in listing factors, weighting them, or declaring 
policy with specificity. If further guidance on economic and other 
factors is to be found, it must come from probing more deeply by 
searching for goals that underlie the statutes. 

UNDERLYING ECONOMIC GOALS 

Economic factors loom so large in pumping level management that 
it is appropriate to begin the effort to fill gaps in express statutory 
directives by exploring the economic goals implicit in reasonable 
pumping level statutes and related features of appropriation doctrine 
law. Variations exist among states, of course, and identifying a partic­
ular theme in some states is no guarantee that the theme holds in yet 
another state. The purpose of the following discussion is to catalog 
economic concerns to help agencies and courts focus on the right 
questions when they seek to implement the measure of reasonable­
ness in a particular jurisdiction. 

A Historical Perspective 
Preventing or Curtailing Overdevelopment 

. The western water law doctrine of prior appropriation developed in 
the mid-nineteenth century as a means of allocating rights in surface 
streams. 9 8 Although it was soon applied to underground streams, 9 9 

no strong movement emerged to extend the doctrine to other ground­
water that percolated through the soil without forming an under­
ground stream1 0 0 until the second quarter of the twentieth cen­
tury .1 ° 1 Before that, percolating water was governed by several 
rules, namely, the absolute ownership doctrine, the rule of reason-

98. See F. TRELEASE, FEDERAL-STATE RELATIONS IN WATER LAW 21-29 (1971). 
See also 1 WATERS AND WATER RIGHTS § 18.l (R. Clark ed. 1967); 1 W. HUTCHINS, 
supra note 55, at l 59-65. 

99. See J. GOULD, 4 TREATISE ON THE LAW OF WATERS § 281 (2d ed. 1891); J. 
LONG, IRRIGATION§ 43 (2d ed. 1916). 

100. See note 16 tupra. 
101. Major water law treatises published in 1911 and 1912reported that the appropria­

tion doctrine was inapplicable to percolating groundwater. 2 C. KINNEY, LAW OF IRRIGA­
TION AND WATER RIGHTS § 1190 (2d ed. 1912); 2 S. WIEL, WATER RIGHTS IN THE 
WESTERN STATES § 1106 (3d ed. 1911). 
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able use, and the correlative rights doctrine. 1 0 l A number of western 
states that now have the appropriation doctrine for all groundwater 
initially adopted or inclined toward adopting one of these other rules 
for percolating water. 1 0 3 

Many western states extended the appropriation doctrine to perco­
lating water primarily to regulate overdevelopment of such water.• 0 4 

The priority principle of that doctrine can prevent overdevelopment 
when supplemented by a system which requires a permit to appropri­
ate and denies new permits once a desired level of development is 
reached. That principle can also curtail overdevelopment by forcing 
closure of wells in inverse order of priority until the desired reduc­
tion is reached. 1 0 5 Whether the objective is preventing overdevelop­
ment or reducing it, however, some standard is needed to determine 
the point of overdevelopment. Unless a senior appropriator is guaran­
teed not only the right to a given quantity of water but also his his­
toric means of diversion, the priority principle alone cannot define 
when overdevelopment occurs. 

The issue of protecting senior means of diversion has arisen with 
surface streams as well as groundwater;106 with surface water, how­
ever, development is often limited simply by the amount of water 
flowing in a stream in a given year. Groundwater aquifers, in con­
trast, typically contain large quantities of storage accumulated over 
many years. This storage feature eliminates the possibility of a simple 
physical limit on withdrawals in a given year. 1 0 7 Since the problem 
is more complex with groundwater, it has attracted special legislative 

102. These doctrines have been explained and analyzed at length by a number of writers. 
See, e.g., 6A AMERICAN LAW OF PROPERTY § § 28.65-.68 (A Casner ed. 1954); S R. 
POWELL, REAL PROPERTY f 725-27 (1968); Hanb & Hanks, The Law of Water in New 
Jer,ey: Groundwater, 24 RUTGERS L. REV. 621 (1970). 

103. See 2 S. WIEL, supra note 101, at § § 1039, 1066; Kirkwood, Appropriation of 
Percolating Water, 1 ST AN. L. REV. 1, 2, n.4 ( 1948). An exhaustive collection of early per· 
colating water cases appears in Annot., SS A.L.R. 138S, 1390-98 (1928). 

104. See WATER POLICIES, supra note 16, at 231. A number of detailed accounts of 
the extension of the appropriation doctrine to percolating ground water are available. See, 
e.g., CJark, Groundwater Legislation in the Light of Experience in the Westl!:m States, 22 
MONT. L REV. 42 (1960); Dunbar, The Adaptation of Groundwater-Control Institutions 
to the Arid West, SI AG. HIST .. 662 (1977); Hutchins, Ground Water Legislation, 30 
ROCKY MT. L REV. 416 (1958); Legal Ground Water Problems, supra note 81, at 81. 

105. But cf. WATER POLICIES, supra note 16, at 231-32 {suggesting this theory usually 
does not work out in practice). For a court order putting the theory into prac:ice, see Baker 
v. Or~lda Foods, Inc., 95 Idaho S75, 513 P.2d 627 (1973). The situation continued to be 
litigated, however, in Briggs v. Golden Valley Land & Cattle Co., 97 Idaho 427, S46 P.2d 
382 (1976). 

106. E.g. Schodde v. Twin Falls Land & Water Co., 224 U.S. 107 (1912); Tulare Irriga­
tion Dist v. Lindsay-Strathmore lrrig. Dist, 3 Cal2d 489, 4S P.2d 972 (1925); Crowley v. 
District Court, 108 Mont. 89, 88 P.2d 23 (1939). 

107. C. CORKER, supra note 2, at ix, 1()6.07. For discussion of other differences be­
tween groundwater and surface water management, see id. at 148-49, 152. Cf. Colorado 
Ground Water Comm'n v. Dreiling, 606 P.2d 836, 939 (1980) ("Under the appropriation 
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attention. The enactment of reasonable pumping level legislation sets 
a standard limiting development of groundwater, which can then be 
implemented through the priority principle. 1 0 8 

Promoting Development 
The appropriation doctrine has long been characterized by a policy 

of promoting water development by giving security to investors in 
such development. As the Wyoming court put it in 1896, "The cli­
mate is dry. The soil is arid, and largely unproductive in the absence 
of irrigation .... Irrigation ... cannot be accomplished with any de­
gree of success or permanency without the right to divert and appro­
priate water of natural streams for that purpose and a security af­
forded to that right. " 1 0 9 In fact, a study prepared for the National 
Water Commission concluded that the prime reason for the continued 
vitality of the appropriation doctrine is the economic development 
goal it accomplishes. 1 1 0 

Although the tradition of promoting development through security 
of investment began with surface streams, that policy was later ex­
tended to underground waters. The rule of absolute ownership, which 
dominated percolating groundwater law in this country during the 
last half of the nineteenth century,' 1 1 freely allows a landowner to 
extract groundwater without regard for the impact upon a neighbor's 
well. 1 1 2 The doctrine fails to protect well owners in their source of 
supply, an important factor in its eventual rejection by most states.1 1 3 

docuine as applied to the waters of a natural stream, a person is entitled to appropriate 
water so long as there is any water in the stream. ... When applied to designated ground­
waters, however, that docttine is modified to allow only appropriation to the point of reason­
able depletion .... "). 

108. The reasonable pumping level concept is, of course, not the only tool for coping 
with overdevelopment. Another important, but not unrelated tool, is legislative policy on 
groundwater mining. See discussion at pages S through 7 supra. 

109. Moyer v. Preston, 6 Wyo. 308, 318-19, 44 P.845, 847 (1896) (emphasis added). 
110. C. MEYERS, A HISTORICAL AND FUNCTIONAL ANALYSIS OF THE APPRO. 

PRIATION SYSTEM 6 (1971). 
I 11. 5 R. POWELL, $Upra note 102, at t 725 reports that prior to 1922, 28 states had 

at one time accepted the rule, although less than half of them continue to do so. 
I 12. The water may not be extracted for a malicious purpose or allowed to go to waste. 

F. MALONEY, S. PLAGER & F. BALDWIN, WATER ADMINISTRATION: THE FLORIDA 
EXPERIENCE § 54.2(a) {1968). Texas, an absolute ownership state, recently held that a 
well owner is liable to neighbors for land subsidence caused by negligence in extracting 
groundwater. Friendswood Dev. Co. v. Smith-Southwest Industries, 576 S.W.2d 21 (Tex. 
1978) (decision given prospective effect only). 

113. See SELECTED PROBLEMS, ruprtl note 6, at 158. Other factors were disenchant· 
ment with the absolute ownership tenets that (1) the movement of percolating water was so 
occult and concealed that no workable regulatory system could be devised, ( 2) a person 
~o~!d have the same ownership rights in water under his land as in soil and rocks, and (3) 
limiting groundwater withdrawals would interfere with drainage necessary for mining, road 
construction, agriculture, etc. See, e.g., Meeker v. City of East Orange, 77 N.J.L. 623 74 A. 
379 (1909). ' 
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Fear was expressed that people would not invest to develop wells if a 
neighbor might later sink a deep well that would dry up the earlier 
well. 1 1 4 In contrast the reasonable use rule, which became popular 
during the early part of the twentieth century, 1 • 5 provides a mea­
sure of protection. It allows one well owner to interfere with an­
other's well only if his use is reasonable. 1 1 6 The rule was construed, 
however, to allow an owner of land overlying the source of supply to 
commence a nonwasteful use of water on that land at any time de­
spite interference with neighboring wells. Thus, appropriation doc­
trine advocates came to criticize the reasonable use doctrine for fail­
ing to provide enough security of investment. 1 1 7 

While a number of western states extended the appropriation doc­
trine to percolating groundwater and added a reasonable pumping 
level concept primarily to control overdevelopment rather than pro­
mote new development, the reverse appears to have been true in 
other states. In Idaho, at least, there is strong evidence of concern 
about promoting more groundwater development. In 1933 the Idaho 
court had held1 1 a that under the common law of appropriation a 
senior well owner's historic means of diversion was protected against 
interference without regard to its reasonableness.1 1 9 The court's ap­
proach soon drew strong criticism from a commentator in an engi­
neering journal on the ground that it would impede water develop­
ment: "[I) n many areas the first appropriator could require damages 
from every subsequent appropriator and each subsequent appropri­
ator, in tum of priority, could require damages from all later appro­
priators, until the last one would have to pay tribute to all. " 1 , 0 At 
the annual state bar meeting in 1949, a leading authority on Idaho 
water law discussed the need for a groundwater code. He made the 

114. E.g., Meeker v. City of East Orange, 77 N.J.L. 623, 74 A. 379 (1909). 
115. See 2 S. WIEL, supra note 101, at § 1041; Huffcut,Percolating 11/aten~ The Rule 

of Rearonable User, 13 YALE L. J. 222 (1904). 
116. 1 WATERS AND WATER RIGHTS § 17.2 (R. Clark ed. 1967); S R. POWELL, 

IUpra note l 02, at t 7 26. 
117. E.g., NATIONAL RESOURCE PLANNING BOARD, REPORT OF SUBCOMMIT­

TEE ON STATE WATER LAW, STATE WATER LAW IN THE DEVELOPMENT OF THE 
WEST 79 0943). 

118. Noh v. Stoner, 53 Idaho 651, 26 P.2d 1112 (1933). 
119. This result was not compelled by precedent because few means of diversion cases 

had been decided under the appropriation doctrine. Most of those had involved surface 
diversions, and the results were inconclusive, with some cases protecting a senior's means of 
diversion only if it was reasonable and others giving protection without concern for the 
reasonableness of the means. See SELECTED PROBLEMS, supra note 6, at 16 8-7 9; Annot., 
121 A.L.R. 1044 (1939). 

120. Thompson & Fiedler, Some Problems Relating to Legal Control of Ground Water,, 
30 J. OF AMERICAN WATER WORKS ASS'N. 1049, 107S (1938). See al$o SELECTED 
PROBLEMS, supra note 6, at 179. 
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point that groundwater is "probably ... the greatest undeveloped 
asset or resource" in the state. 1 

, 
1 

Subsequent statutory enactments in Idaho reflect the same senti­
ment in favor of development. In 1951 the legislature enacted a 
groundwater code affinning earlier judicial adoption of the appropri­
ation doctrine for all groundwater, 1 2 2 and two years later it added 

... while the doctrine of "first in time is first in right" is recognized, 
a reasonable exercise of this right shall not block full economic de­
velopment of underground water resources, but early appropriators 
of underground water shall be protected in the maintenance of rea­
sonable ground water pumping levels as may be established by the 
state reclamation engineer as herein provided .... 1 2 3 

This statute recognizes (l) stored groundwater is not always used 
most economically in providing lift for the wells of early appropri­
ators, and (2) absolute protection of historic means of diversion may 
hinder economic development. 1 2 4 The statutory safety valve against 
counterproductive security of investment under the priority principle 
is the reasonable pumping level concept. 

The Idaho experience, then, is quite different from that in western 
states having serious groundwater depletion problems when they en­
acted reasonable pumping level statutes. It seems likely that at least 
some other states with relatively abundant and undeveloped ground­
water supplies were motivated by the same concern for new develop­
ment as Idaho when they enacted appropriation doctrine and reason­
able pumping level legislation. 

In concluding this examination of the economic development tra­
dition of the appropriation doctrine as it relates to groundwater 
pumping levels, the following observations by a lawyer-historian are 
instructive: 

[The rule of priority] was put forth ... as an offensive doctrine 
justified by its power to promote economic development. In a capital 
scarce economy, its proponents urged, the first entrant takes the 

121. Parry, An Underground Water Code, 23 IDAHO ST A TE BAR PROCEEDINGS 19 
(1949). 

122. 1951 Idaho Sess. Laws, ch. 200. 
123. 1953 Idaho Sess. Laws, ch. 182, § 1. This statute is currently in force as IDAHO 

CODE§ 42-226 (Supp. 1980). 
124. In an article that spawned much legal•economic literature, economist R. H. Coase 

argued that legal rules will not affect the efficient allocation of resources if certain condj. 
tions are met, such as zero cost in collecting property right transfer data and the accomplish­
ing of transfers. Coase, The Problem of Soci41 Cost, 3 J. LAW & ECON. 1 (1960). Coase's 
analysis does not undermine the approach of the Idaho statute because not all the condi­
tions necessary for operation of the Coase theorem are satisfied in the groundwater context. 
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greatest risks; without the recognition of a property right in the first 
developer-and a concomitant power to exclude subsequen1 entrants 
-there cannot exist the legal and economic certainty necessal)' to in­
duce investors into a high-risk enterprise. 

The {subsequent] attack on the rule of priority reveals the basic 
instability of utilitarian theories of property. As property rights 
came to be justified by their efficacy in promoting economic growth, 
they also became increasingly vulnerable to the efficiency claims of 
newer competing forms of property. Thus, the rule of prior:ty, wear­
ing the mantle of economic development, at first triumphed over na­
tural use. In turn, those property rights acquired on the basis of 
priority were soon challenged under a balancing test or "reasonable 
use" doctrine that sought to define the extent to which newer forms 
of property might injure the old with impunity. 1 2 5 

With slight revision this passage could have been written about mod­
ern groundwater law in those western states where (I) the doctrines 
of absolute ownership, reasonable use, or correlative rights were re­
jected in favor of the appropriation doctrine to promote economic 
development by giving security of investment; (2) the priority prin­
ciple was initially regarded as giving a secure right to historic diver­
sion systems without regard to their reasonableness; but (3) the ini­
tial inclination was replaced by a reasonable pumping level approach. 
In a state like Idaho, then, it might be said that while great security 
of investment (even absolute protection of historic diversion systems) 
may initially have been perceived as promoting development, this ap­
proach "became increasingly vulnerable to the efficiency claims of 
newer competing fonns of property." The competing claims were 
those of newcomers who wanted to take stored groundwater that 
was providing lift for senior appropriators and use it r:iore produc-­
tively on the smface. 

The commentary quoted above was in fact written about develop­
ments in American property law from 1780 to 1860 as the country 
moved from an agrarian to a more industrialized economy. It demon­
strates that tension between promoting economic development by 
affording security of investment and blocking new economic growth 
with too much security is a problem neither peculiar to the pumping 
level question nor of recent origin. 

A Cost-Benefit Perspective 
The preceding discussion indicates that historically reasonable 

pumping level statutes have been aimed in different states at the seem-
125. M. HORWITZ, THE TRANSFORMATION OF AMERICAN LAW, 1780-1860, at 

33-34 (1977). 
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ingly divergent objectives of preventing or curtailing overdevelop­
ment and promoting new development. In fact, these two objectives 
need not diverge but can mesh together into a policy of optimum de­
velopment: neither too much nor too little. The statutes that call for 
full or maximum economic development could readily be interpreted 
to mean optimum development in the sense just stated. The Idaho 
court might have had this in mind in Baker v. Ore-Ida Foods, Inc. 
when it said : 

Idaho's Ground Water Act seeks to promote "full economic de­
velopment" of our ground water resources .... We hold that the 
Ground Water Act is consistent with the constitutionally enunciated 
policy of promoting optimum development of water resources in the 
public interest. Idaho Const. art. I 5, § 7. Full economic development 
of Idaho's ground water resources can and will benefit all of our citi­
zens. Trelease, F. J., Policies for Water Law: Property Rights, Eco­
nomic Forces, and Public Regulations, 5 Nat. Res. J. I (1965).126 

The cited article by Dean Trelease cautions that maximization "does 
not mean ... that man should develop and use water compulsively. 
... What is to be maximized is welfare from water use, not water use 
itself."117 Nor does maximization refer to immediate benefits only; 
the problem is one of optimum allocation of water resources over 
time.128 

At the national level, planning for optimum water development 
has long been dominated by cost-benefit analysis. 1 2 9 The Trelease 
article cited in Baker v. Ore-Ida Foods, Inc. regards extension of cost­
benefit analysis from its traditional sphere of federal public works 
expenditures to new private water development projects as being 
"(f] or the most part ... obvious."13 ° Further, a comprehensive 
study prepared for the National Water Commission specifically advo­
cates using a cost-benefit approach in groundwater management. 1 3 1 

Serious pursuit of a goal of optimum economic development in the 
setting of groundwater pumping levels hardly seems possible without 
resort to some fonn of cost-benefit analysis. 

Thorough discussions of the general principles of cost-benefit analy-

126. 95 Idaho 575,584,513 P.2d 627,636 (1973). 
127. Trelease, Policier for Water Law: Property Rightr, Economic Forces, and Public 

Regulation, S NAT. RES. J. l, 3-4 (1965) [hereinafter cited as Policies for Water Lilw). 
128. See id. at S, I 3; see generally C. CORKER, supra note 2, at 128. 
129. WATER POLICIES, n,pra note 16, at 380-81. 
130. Policies for Water Lilw, rupra note 127, at 14. 
~ ~ 1. C. CORKER, supra note 2, at I 28-30, 135-36. The advocacy was not without reo­

ogmtlon of the need to consider also factors lying outside the traditional domain of eco­
nomics. Id. at 137-42. 
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sis and points of debate in cost-benefit theory are readily available! 32 

Discussed below are some special considerations that arise in the use 
of cost-benefit analysis to implement the reasonable groundwater 
pumping level concept. 

Inadequate Geohydrologic Data 
Numerous potential physical effects from groundwater withdrawal 

must be identified and quantified in dollars if the goal is to maximize 
net benefits from the resources over time. 1 3 3 One such effect is inter­
ference with the supply to other wells.1 34 Another is interference 
with surface water rights if the aquifer either receives recharge from 
or discharges into the stream. 1 3 5 Yet another is land compaction and 
subsidence. 1 3 6 In the San Joaquin Valley of California, for example, 
the land surface has subsided as much as 29 feet in some areas, and 
approximately 4200 square miles have experienced subsidence ex­
ceeding one foot. 1 3 7 The undesirable effects of land subsidence in­
clude alteration of the flow of surface streams and irrigation canals, 
breakage of pavement, collapse of well casings, obsolescence of topo­
graphical maps, and damage to buildings when pilings extend into the 
zone of subsidence. Groundwater pumping can also affect the quality 
of future withdrawals if water level decline increases recharge from a 
polluted source. 1 3 8 The more dramatic occurrences have involved 
salt water intrusion into coastal aquifers, but extensive saline water 
intrusion of inland aquifers has also been reported.1 3 9 Another envi­
ronmental impact of groundwater level decline may be the destruc­
tion of phreatrophytes that provide wildlife habitat.• 4 0 

Of course, not all of these potential physical consequences will be 
encountered in every reasonable pumping level problem. In general, 
as one moves from widespread overdraft to localized, overlapping 
cones of pressure relief or depression, significant physical conse­
quences other than well interference should become less likely. Also, 
in a given state, widespread overdraft might be regulated more under 

132. E.g., A. DASGUPTA & D. PEARCE, COST-BENEFIT ANALYSIS (1972); E. 
MISHAN, COST BENEFIT ANALYSIS (Rev. ed. 1976); P. SASSONE, COST-BENEFIT 
ANALYSIS: A HANDBOOK (W. Schaffer ed. 1978). 

133. See C. CORKER, supra note 2, at 128. 
134. See page 4 supra. 
135. For discussion of streamflow-groundwater interaction in standard hydrologic 

works, see D. TODD, supra note 14, at 151-SS, and W. WALTON,supni note 1S, at 174·88. 
136. For further discussion, see W. WALTON, supra note 15, at 623-27. 
137. GAO, supra note 8, at 15. 
138. For further discussion, see D. TODD, supra note 14, at 177-78. 
139. GAO,supra note 8,at 16-17. 
140. For an account of oppo$ition to phreatophyte removal because of its effect on 

wildlife habitat, see Gilluly, Wildlife Venus /rrigtztion, 99 SCIENCE NEWS 184 0971). 

... 
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a safe annual yield or natural recharge limitation1 4 1 than under a 
reasonable pumping level statute. Nevertheless, to the extent that 
reasonable pumping levels are part of an overall program to optimize 
groundwater use, calculation of benefits and costs would seem essen­
tial. That, in tum, requires knowledge of the physical consequences 
of different alternatives. Unfortunately, all too often adequate hydro­
geologic data to predict accurately the physical consequences of 
groundwater withdrawal is lacking in specific cases.14 2 

Uncertainty About the Role of Security of Investment 
Will a rule that allows the water table to fall below the economic 

reach of some senior appropriators, forcing them out of existence, 
promote optimum use of undeveloped groundwater by facilitating 
newer, more productive uses of the water? Even if short run eco­
nomic gain can be expected, it must be asked whether the decrease in 
security of investment to appropriators will impede economic devel­
opment in the long run. Thus, full cost-benefit analysis of groundwater 
pumping level policies requires making conclusions (or assumptions) 
about how security of investment affects economic development. 

A major difficulty is that little is known about the relationship be­
tween security of investment and economic development of ground­
water. The appropriation doctrine tradition holds that a fair degree 
of security is needed to promote development. 1 4 3 Another line of 
thought, associated with an article entitled "The Tragedy of the Com­
mons, "1 

44 leads to the exact opposite conclusion. This view calls 
groundwater, unlike coal for example, a common pool resource be­
cause extracting groundwater from one well can affect the availability 
of water at other wells. 1 4 5 Suppose the law does not limit ground­
water withdrawals but allows anyone to take as much as he can cap­
ture. 

The tragedy of the commons develops in the following way: Over­
lying owners drill wells in a common groundwater basin. After a per­
iod of time, total extraction approximately equals total replenish­
ment to the basin, so that the basin is in a steady-state condition. 

141. See notes 26-30 and accompanying text supra. 
142. See, e.g., C. CORKER, supru note 2, at Al-70 ("We are comparatively naive about 

aquifers because the reward for learning more about groundwater resources has not appeared 
to warrant the expenditure of large sums of money.»); Crosby, supra note 7, at 80-81, 95-96; 
GAO, supra note 8, at 30-34; WATER POLICIES, mpro note 16, at 245; W. WALTON, 
supra note 15, at 1. 

143. See notes 109-10 and accompanying text tupra. 
144. Hardin, The Tragedy of the Commons, 162 SCIENCE 1243 (1968). 
145. See J. HIRSCHLIEFER, J. DEHAVEN&. J. MILLIMAN, WATER SUPPLY: ECO. 

NOMICS, TECHNOLOGY AND POUCY 59·66 (1960). 
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Each owner, at that point, calculates whether it is to his ber.efit to 
increase the amount he pumps. The advantage to him of an addi­
tional amount of water almost invariably exceeds the disad,;antage 
to him of a slightly lowered water table in the basin overall. The 
owner will ordinarily conclude that he should pump the adcitional 
amount: "But this is the conclusion reached by each and every 
rational [overlying owner] ... sharing a commons. Therein is the trag­
gedy. Each man is locked into a system that compels him to increase 
his [pumping] ... without limit-in a world that is lirnited."1 46 

This suggests that a rule of capture, which affords no security of in­
vestment, will cause overdevelopment and not underdevelopment of 
a common pool resource. The rationale is that a rule of capture will 
stimulate efforts by each well owner to capture as much water as fast 
as possible before someone else gets it. 

Which view about the relationship of security of investment and 
economic development is correct-traditional appropriation doctrine 
thinking or the tragedy of the commons analysis? If optimum eco­
nomic development, le., neither too much nor too little, is a goal of 
groundwater management under the appropriation doctrine, the an· 
swer is important in setting pumping levels. 

In theory, the question is subject to empirical investigation. If the 
appropriation doctrine tradition is correct, then the absolute owner· 
ship rule should impede groundwater development because it is essen­
tially a rule of capture. 1 4 7 If the tragedy of the commons view is 
correct, then the absolute ownership rule should lead to overdevelo~ 
ment. In practice, however, empirical investigation can become ter­
ribly complex. For example, Texas has the absolute ownership doc­
trine while Kansas and New Mexico have the appropriation doctrine 
for percolating groundwater.1 4 8 Tragedy of the commons analysis 
suggests overdevelopment should be worse in Texas, while traditional 
appropriation doctrine thinking leads one to expect relative under­
development in Texas. Yet, an observer of groundwater use in the 
High Plains region of those states (albeit a self.acknowledged casual 
observer) reported in 1961 that mining was occurring and tolerated 
in all three states and that the patterns of development in them were 
not dissimilar. 1 4 9 

146. GOVERNOR'S COMM'N TO REVIEW CALIFORNIA WATER RIGHTS LAW, 
FINAL REPORT 144 (1978). 

147. See notes 111-114 and accompanying texuupra. 
148. See City of Corpm Christi v. City of Pleasanton, 154 Tex. 289, 276 S.W.2d 798 

(1955); KAN. STAT. § § 82a-703, -707 (1977); N.M. STAT. ANN. § § 72-12-1, -18 (1978). 
Until 1945, however, Kansu had the absolute ownership doctrine. A SUMMARY DIGEST, 
supra note S, at 330. 

149. Bagley, Water Rights Law and Public Policies Relating to Ground Water "Mining" 
in the Southwestern States, 4 J. LAW & ECON. 144, 172 (1961). 
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Even if the observation were correct, it fails to refute traditional 
appropri~tion doctrine thinking about security of investment. Early 
High Plams settlers believed their groundwater came from an inex­
haustible source- a gigantic underground river that originated in the 
Ro~ky Mo_untain region to the northwest and flowed under the High 
Plams on its way to the Gulf of Mexico. This theory prevailed well 
into the 1950s.1 5 0 Given this belief, it is hardly surprising that ab­
stract_ legaJ insec~rity of investment under the absolute ownership 
doctnne did not unpede development in Texas. Furthermore, even if 
some Texans began t~ d_oubt the inexhaustible supply theory, there 
was also the economic unpact of favorable agricultural prices after 
World Y'f ar_ II. 1 5 1 As the editor of a southwest farm journal wrote in 
1948, ~t 1s unsound to a?vocate to a farmer that he curtail pumping 
when with top market pnces he can pay for his irrigation installation 
in the first year of operation. " 1 5 2 

Per~aps the t~adi~ion~ view th~t_lack of security impedes develo~ 
ment 1s correct m situations requmng heavy investment of labor and 
capit~l that probably could not be recouped without legally protected 
secunty of investment. The contrary view that insecurity, i.e., a rule 
of capture, leads to overdevelopment may be correct for situations in 
which large initial investment either is not required to capture the re­
s?urce or can be quickly recouped under prevailing economic condi­
tions. If so, the actual effect of a policy of reduced security of invest­
ment under the reaso_nable ~umping level concept will depend upon 
(1) how landowners view therr prospects of capturing enough ground­
water t? recoup development costs before someone with a deeper 
economic reach puts them out of business, and (2) their willingness 
to gamble. 

The premise of some reasonable pumping level statutes that abso­
lute protection of security of investment stifles economic develo~ 
ment1 5 3 presents an analogous situation. Opponents of this premise 
c~ntend that junior well owners must be held liable for interference 
with the historic diversion systems of senior wells to avoid overdevel· 
opment. 1 5 4 Their rationale is that without liability, a junior will 

150. D. GREEN, THE LAND OF THE UNDERGROUND RAIN: IRRIGATION ON 
THE TEXAS HIGH PLAINS 165, 167-68 (1973). 

151. Bagley, supra note 149, at I 73, noted the influence of economic conditions upon 
groundwater development_in the H_igh Plains region of Kansas, New Mexico and Texas. 

152, Gowe?, Economics of lrngation, SOUTHWESTERN CROP AND STOCK SO (Se t. 
1948), quoted tn D. GREEN, supra note 150, at 183. P 

153. This PlCmise is made explicit in COLO. REV. STAT § 37-90-102 (1973) and 
IDAHO CODE § 42-226 (Supp. 1980}. . 

I' h!J4· Morse, Well Pumping and a Declining Water Table-An Economic Analysis (unpub­
;EYEiaper prepared for Water Law, Stanford University, June I 1967) excerpted in C 

S & A. D. TARLOCK, WATER RESOURCE MANAGEMENT 686 (2d ed. t 979). . 
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pump as long as the benefits he obtains exceed his own water extrac­
tion costs even though the total costs (his own costs plus increased 
pumping costs to seniors) exceed the benefits. This is the tragedy of 
the commons analysis all over again. Which view is correct should de­
pend upon (l) the availability and reliability of predictive ground­
water basin models, and (2) the willingness of landowners to gamble 
on new development. 

Suppose, for example, that a landowner wants to put in a new well. 
Over a given time period, his expected gross benefits are $100 000 
and his expected pumping costs are $60,000. In addition, the 'well 
will cause water level decline that increases the pumping costs of 
senior well owners by $20,000. Under a rule making him liable to 
seniors for interference with their historic diversion systems, he would 
develop the well if he were omniscient, since the total benefits are 
$100,000 and the total costs to him are $80,000 (assuming no litiga­
tion or negotiation expenses). The goal of economic efficiency says 
he should develop the well. Not being omniscient, however, the land­
owner does not know whether his liability to seniors will run $20 000 
or double or triple that. If the landowner is not inclined to ga~ble 
he w~ !lot de~elop the new well. If this illustration is typical, a legal 
rule gmng seruors absolute (or high) security of investment will stifle 
desirable economic development 1 5 5 

In short, using cost-benefit analysis to establish groundwater pump­
ing level policy requires an assessment of costs in the form of undue 
deterrence or overstimulation of development associated with vary­
ing amounts of security of investment. The difficulty in making that 
assessment is that we know little in specific terms about how various 
degrees of security of investment will affect economic development 
of groundwater in diverse fact situations. 

Selection of a Geographical Accounting Area 
Cost-benefit analysis requires choice of a geographical accounting 

area: a physical area over which to count costs and benefits.• 5 6 The 
area might be national, regional over several states, state-wide or re­
gional within a state. Groundwater codes have been a matter ~f state 
legislation and typically are administered by state agencies. Thus, the 
natural tendency may be to stop counting costs and benefits at state 
lines. One problem with this is that the physical effects of ground-

155. This would seem to be true regardless of whether the legal remedy afforded seniors 
is damages or injunctive relief. 

156. See generally WATER POLICIES, 1Upra note 16, at 42; P. SASSONE & W. SCHAF· 
FER,1Upra note 132, at 159-60. 
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water withdrawal are not necessarily limited to state boundaries. 
Also, if populations and economies develop at higher rates than can 
be supported by the long term water supply, crisis oriented solutions 
may be required that involve large expenditures and federally funded 
assistance. 1 5 1 Thus, a geographically wide cost-benefit perspective 
seems desirable. 

This raises the legal question of whether a state water agency has 
power to count costs and benefits accruing outside state borders. 
Bean v. Morris 1 5 3 and Thompson v. Colorado Ground Water Com­
mission• 5 9 are of interest in this regard. 1 6 0 In Bean, the United 
States Supreme Court upheld a Montana federal court decree protect­
ing senior appropriators in Wyoming against depletion of the stream 
by upstream junior appropriators in Montana. The court "assumed" 
Montana would be willing to ignore boundaries and allow the same 
rights to be acquired from outside the state as within. It made this 
assumption because (1) absent legislation to the contrary, it had 
done so in earlier cases involving easements and other private rights 
across a common boundary, and (2) "Montana cannot be presumed 
to be intent on suicide, and there are as many if not more cases in 
which it would lose as there are in which it would gain, if it invoked 
a trial of strength with its neighbors."161 Thus, under Bean, a state 
inclined 1 6 2 to administer water for the benefit of people in another 
state would seem to have power to do so. 

The remaining questions are whether such power may be delegated 
to an administrative agency and how readily such delegation will be 
found. The Colorado Ground Water Commission applies a three mile 
test to determine whether designated groundwater is available for 
new wells: 

[AJ circle with a three mile radius is drawn around the proposed 
well site. A rate of pumping is determined which would result in a 
40% depletion of the available ground water in that area over a 
period of 25 years. If that rate of pumping is being exceeded by the 

157. See GAO, supra note 8, at 5-8. 
158. 221 U.S. 485 (1910). 
159. 194 Colo. 489,575 P.2d 372 (1978). 
160. See also MONT. CODE ANN. § SS-1-214(1) (1979) (state water agency may exer· 

cise any of its powers in an adjoining ,tate unless not permitted under the laws of that state 
or the United States); C. CORKER, supra note 2, at 2454 7 (discussing interstate agree­
ments between administrative agencies regarding interstate waters). 

161. Bean v. Morris, 221 U.S. 485,487 (1910). 
162. Corker, Water Rights in Interstate Streams, in 2 WATERS & WATER RIGHTS 

§ 131.3(C) (R. Clark ed. 1967) concludes that Bean is ambiguous as to whether the Court's 
assumption about Montana's inclination to do so was an inference of fact, a rebuttable pre­
sumption, or a substantive rule of federal law stated as a legal fiction. 
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existing wells within the circle, then the application for a permit to 
drill a new well may be denied.1 6 3 

The issue in Thompson was how to apply the three mile test to a well 
that the plaintiff proposed to sink in Colorado near the Nebraska 
border, so that 24% of the circle fell in Nebraska. The aquifer flowed 
from Colorado into Nebraska. The commission considered only the 
Colorado portion of the circle, concluded the proposed well would 
cau~ depletion exceeding 40% over 25 years, and denied p1aintiffs 
application for a permit. If the commission had considered the water 
supply in the whole three mile circle, the plaintiff would have been 
entitled to a permit because only the Colorado portion of the three 
mile circle was overappropriated. The court held that the state-line 
policy was within the commission's delegated authority and that it 
implemented legislative directives in a reasonable manner. The court 
accepted the commission's view that further appropriation on the 
Colorado side of the line "with intent to stabilize or reverse the aqui­
fer flow to the benefit of Colorado, would seriously injure vested 
Colorado rights far west of the state line and could ignite a destruc­
tive aquifer depletion race with Nebraska, an adjoining state. " 1 6 4 

The court upheld an application of the three mile test that bene­
fited Nebraska, then, partly because it also benefited Colorado by 
avoiding a destructive aquifer depletion race with Nebraska. The Colo­
rado commission's refusal to go beyond state boundaries in applying 
the three mile test in Thompson was held proper not because the 
effect in Nebraska was irrelevant to Colorado interests but for the 
exact opposite reason. The Thompson case arguably is authority for 
a state agency empowered to do cost-benefit analysis of groundwater 
pumping levels to carry the accounting beyond state boundaries if 
the agency's own state would gain through improved interstate water 
relations. 

CONCLUSION 

The two extreme approaches to the pumping level issue are that 
( 1) well owners have no protection whatsoever in their diversion sys­
tems and each must pay his own costs of coping with declining water 
levels, and (2) existing appropriators are absolutely protected in their 
historic diversion systems and have injunctive or damage remedies 

163. Fundingsland v. Colorado Ground Water Comm'n, 171 Colo. 487, 468 P.2d 835, 
836 (1970). The latest refinement of the lhree mile test is discussed in Berens v. Ground 
Water Comm'n, 614 P.2d 352 (1980). 

164. Thompson v. Colorado Ground Water Comm'n, 194 Colo. 489 575 P.2d 372 377 
(1978). 1 

, 
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against interference by junior users. Whatever the merits of these ex­
treme views,165 neither has much support in the West today. The 
appropriation doctrine states have overwhelmingly opted for a middle 
ground stated in terms of the reasonable pumping level standard. 

Undoubtedly some of the appeal of this standard lies in the flexi­
bility allowed because of its vagueness. 1 6 6 In implementing the stan­
dard, however, the task is to move somehow from a general, widely 
approved concept1 6 7 to particular fact situations. This article has 
sought to contribute to that process by exploring, from historic and 
cost-benefit perspectives, the economic goals underlying or associated 
with reasonable groundwater pumping levels under the appropriation 
doctrine. 

Few would contend, however, that economics is all that does or 
should count in resource allocation. While cost-benefit analysis can 
reveal that a new pumping level will be more economically efficient 
than an existing one, that computation alone cannot answer the nor­
mative question of why those who will gain from switching to the 
new level should do so if others will lose from the change.' 6 8 Modem 
resource allocation literature recognizes the impact upon allocation 
decisions of other goals, often called social goals.' 6 9 These include 
societal views regarding (1) the distribution of wealth, e.g., how 
equally or unequally wealth should be distributed, and (2) the distri­
bution of so-called merit goods, e.g., whether everyone regardless of 
personal wealth should have available a minimum level of certain 
goods or services such as food, medical care, or education. Although 
wealth and merit good distribution are the most often discussed 
social goals, other possibilities have been suggested that were "origin­
ally linked to efficiency, [but] have now a life of their own."1 70 

In short, the reasonable pumping level standard has an important 
economic dimension that must be understood if the standard is to be 
implemented intelligently. The analysis cannot stop there, however. 
Also necessary are an appreciation of the normative limitations of 
cost-benefit analysis and an awareness of social goals implicit in the 

165. See notes 120, 143· 46, and 154 and accompanying text supra. 
166. Cf. Wydick, Plain English for Lawyers. 66 CALIF. L. REV. 727, 738 (1978) (a 

vague phrase is sometimes used intentionally to provide a general compass heading when it 
is not possible to map the trail in detail). 

167. Who would want to argue against a standard of "reasonableness"? 
168. See B. ACKERMAN, ECONOMIC FOUNDATIONS OF PROPERTY LAW xiii 

(1975); E. MISHAN, supra note 132, at 412·13. 
169. E.g., C. CORKER,supra note 2, at xxii, 127-42; WATER POLICIES, supra note 16, 

at 271 n.81; Calabresi & Melamed, Property Rules, Liability Rules and Inalienability: One 
View of the Cathedral, 85 HARV. L. REV. 1089, 1098-101 0972). 

170. Calabresi & Melamed, supra note 169, at 1105. 
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reasona~le_ pumpin~ level statutes. In addition, related features of 
appropnatlon doctrine_ law, and possibly even laws not directly re­
lated to water allocation must be considered. A future article is 
planned to explore these points. 

TECHNICAL AND FINANCIAL POLICY OPTIONS 
FOR DEVELOPMENT FORESTRY 

GEORGE M. GUESS* 

INTRODUCTION 

Within the last five years, lending institutions and less developed 
country (LDC)1 host governments have recognized the critical impor­
tance of forestry to rural d¥velopment. Prior to that time, and still 
held as a minority view, experts advocated large scale industrial de­
velopment of forest resources. For the moot part, this strategy ignored 
the economic and ecological benefits of forestry to the developing 
society. Today, the debate now focuses primarily on means of inte­
grating forestry benefits into rural development strategies. The issue 
is no longer whether forestry can contribute, but how it may con­
tribute. 

This question may be subdivided further: ( 1) What technical op­
tions exist for forestry integration into rural development? and (2) 
What financial policy options would be optimal for stimulating and 
guiding forestry for development? The first question relates to issues 
of administrative structure and scale, timber species, soil and climatic 
conditions, and managerial design and budgeting of an appropriate 
technical assistance package. The second relates to models of financial 
forestry for development in varying sociopolitical contexts. Although 
both sets of policy options are conceptually similar, the technical op­
tions are more closely tied to line level administrative decisions, while 
the financial options indicate strategies designed at staff policy levels. 

* Assistant Professor of Public Administration and Political Science, University of New 
Mexico, Albuquerque, New Mexico. The author is currently on leave in Washington, D.C., 
working on forestry projects for the United States Agency for International Development, 
Office of Rural Development and Development Administration. 

1. Todaro cites six characteristics of developing or Jess developed countries: (1) low 
levels of living; (2) low rates of productivity; (3) high rates of population growth; (4) high 
and rising levels of unemployment and underemployment; (5) significant dependence on 
agricultural production and primary product exports; and (6) dominance, dependence and 
vulnerability in international relations. M. TODARO, ECONOMIC DEVELOPMENT IN THE 
TIURD WORLD 24 (1977). Todaro also suggests that whether or not most of these coun­
tries are actually developing is a moot poinl As he states, "lt all depends on one's definition 
of development. However, for expository convenience and in order to avoid semantic confu­
sion, we will use the adjectives 'developing,' 'less developed,' and 'underdeveloped' inter· 
changeably throughout the text when referring to Third World countries as a whole. To do 
otherwise would unnecessarily complicate the discussion." Id. at 37. The abbreviation LDC 
will serve the same pllI})oses for this article. 





Douglas L. Grant* 

Reasonable Groundwater Pumping 
Levels Under the Appropriation 
Doctrine: Underlying Social Goalst 

INTRODUCTION 

This is the second of two articles dealing with reasonable groundwater 
pumping level regulation in appropriation doctrine states.' The earlier 
article reported that most appropriation doctrine groundwater codes pro­
tect senior well owners in the maintenance of reasonable pumping levels, 
but the codes give little specific guidance on how to apply that criterion. 
The objective of both articles is to help fill the need for a means of 
measuring reasonableness. 

The first article summarized notable features of the reasonable pumping 
level statutes in different appropriation doctrine states and then focused 
on the economic dimension of the reasonable pumping level concept. It 
suggested that the pumping level statutes could be construed to set a goal 
of optimum economic development, i.e., an economically efficient al­
location of the groundwater resource. The earlier article then considered 
the use of cost-benefit analysis to pursue the goal of economic efficiency. 

This article focuses mainly on goals besides economic efficiency. For 
the sake of a convenient label, these other goals are grouped under the 
heading of social goals.2 Thus, the two articles, when read together, use 
an analytical framework divided into economic efficiency and social goals . 
While this framework does not provide mechanical answers to pumping 
level problems, the author hopes that the discussion based on it will at 
least help to identify and illuminate the issues involved in pumping level 
decisions. 

To set the stage for discussing social goals , this article begins with a 

*Professor of Law, University of Idaho. 
t Pans of this anicle are an outgrowth of research funded by the Office of Water Research and 

Technology, United States Depanment of the Interior, as authorized under the Water Resources 
Research Act of 1964 and made available through the Idaho Water Resources Research Ins1imtc, 
University of Idaho. I am indebted to Professor David J. Walker, Depanment of Agricultural Eco­
nomics and Applied Statistics, College of Agriculture, University of Idaho, for a number of useful 
comments on an earlier draft of the manuscript. 

I. The first article is Grant, Reasonable Groundwater Pumping uvels Under the Appropriation 
Doctrine: The Law and Underlying Economic Goals, 21 NAT. RES. J . I (19SI). 

2. This label is also used in C. CORKER, GROUNDWATER LAW, MANAGEMENT AND 
ADMINISTRATION 130-35 (1971). The dichotomy here between economic goals and social goals 
should not be confused with the public finance theory dichotomy between private goods an<I social 
goods. On the latter, sec R. MUSGRAVE & P. MUSGRAVE, PUBLIC FINANCE THEORY AND 
PRACTICE 6-7 (1973). 
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brief look at the normative incompletenes~ of the economic efficiency 
g_oal a~ pursued through cost-benefit analysis. Then comes detailed con­
sideration of possible soci~I ~oals un?er the reasonable pumping level 
statutes and related appropnauon doctrine laws and traditions. The article 
concl~des with some general thoughts on implementing the reasonable 
pumpmg level concept. 

INCOMPLETENESS OF THE EFFICIENCY GOAL 

~onom!c effi~ien~y is not a sel~-d~fining :oncept. A useful starting 
poi~t. for_ d1scuss1o_n 1s the Pareto cntenon, which has occupied a central 
position m the_ore~1cal_ discussions of efficiency for the last half century. 3 

Th~ Pareto c~tenon m its pure form says that a resource allocation is 
optimal (efficient) if no change could be made that would make at least 
one ~rson better off and no one worse off. Conversely, a different al­
location would be superior (more efficient) if it would make at least one 
person better off and no one worse off.4 As a test of whether the gov­
e?lment sh~ul_d act to alter a resource allocation, the Pareto criterion is 
highly restnctiv~. Th~ status quo will almost always be Pareto optimal, 
and an~ a_Iternauve wdl seldom be Pareto superior. To illustrate, suppose 
th~t ex1stmg law protects the historic diversion levels of senior appro­
p~ators and that changing the law to protect only reasonable levels would 
yield Iarg~ net gains to society. The Pareto criterion says the change is 
not. supenor t~ the status quo if, as will almost surely be the case, any 
semor appropnator would consider himself worse off under it. 

In response to the restrictiveness of the Pareto criterion, a variation 
~as dev~loped. s A~cordin~ to this variation, a new allocation of resources 
1s supenor to (more efficient than) the status quo if the gainers could 
compensa~e the loser~ and stiU be better otf.6 This variation is often called 
the po_tential Pareto improvement criterion because it requires only hy­
pothetical, _not actual, compensation to those who will lose from the 
change: It 1s hardly _a value neutral decision-making tool because some 
normative argument 1s required to justify why those who lose should have 
to do so for the benefit of the gainers.7 

3. See 1. ~D, PUBLIC GOODS AND PUBLIC WELFARE 3-14 (1974}. 
4. Id. at S-6, A. RANDALL, RESOURCE ECONOMICS: AN ECONOMIC APPROACH TO 

NATURAL RESOURCE AND ENVIRONMENTAL POLICY 101 & n. 1 (1981); P. SASSONE & 
W. SCHAFFER, COST-BENEFIT ANALYSIS: A HANDBOOK 8-9 (1978). 

5. 1. HEAD, supra note 3, at 6-10. 
6. A. DASGUPTA & D. PEARCE, COST-BENEFIT ANALYSIS: THEORY AND PRACTICE 

57 (1972}; E. MISHAN, COST-BENEFIT ANALYSIS 390-96 (rev, ed. 1976); P. SASSONE & W 
~C

1
HAFFERHEA , supra note 4, al 9-11. The evolution of this criterion through several stages is detailed 

ID • D, supra note 3, at 6-10. 
7. B. ACKERMAN, ECONOM!C FOUNDATIONS OF PROPERTY LAW xiii (1975}. It has 

been argued that the more progressive the tax strocture is and the more intense competition is, the 
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The potential Pareto improvement criterion underlies cost-benefit anal­
ysis. 8 If the dollar value of expected benefits exceeds the dollar value of 
expected costs, then hypothetically the gainers could compensate the 
losers and still come out ahead. In this way, cost-benefit analysis can 
identify allocative efficiency, i.e., the pattern that maximizes net benefits. 
Since the losers receive no actual compensation, a thorough cost-benefit 
analysis will include a separate statement of how the benefits and costs 
are distributed among people. 9 

Following the cost-benefit analysis, a question remains: Why should 
the gainers gain at the expense of the losers? If economic efficiency were 
the only goal in resource allocation, this question would be ridiculous. 
The simple and easy answer would be: Because it is efficient. Usually, 
however, this question is not answered so easily. 10 

Although the courts seldom, if ever, formally apply the potential Pareto 
improvement criterion or cost-benefit analysis, they do deal with effi­
ciency arguments. The normative limits of efficiency claims have not 
escaped judicial awareness. For example, in one case upstream junior 
appropriators argued they should be allowed to divert water to the det­
riment of downstream senior appropriators because they could use it for 
greater benefit to more people with less waste. The court rejected this 
argument with the comment that "equity does not consist in taking the 
property of a few for the benefit of the many, even though the general 
average of benefits would be greater." 11 This example is not offered to 
suggest that courts never allow efficiency to be pursued unless the Pareto 
criterion in its pure form is satisfied, i.e., no losers, or actual compen­
sation is paid to the losers under liability or eminent domain rules. Rather, 

more likely a potential Pareto improvement will result in an actual Pareto improvement (gainers but 
no losers) or something close to it. E. MISHAN, supra note 6, at 393. But cf. P. SASSONE & W. 
SCHAFFER, supra note 4, at I l (finding the progressive tax structure argument less than completely 
convincing). 

8. A. DASGUPTA & D. PEARCE. supra note 6, at 57-61; E. MISHAN, supra note 6, at xviii; 
P. SASSONE & W. SCHAFFER. supra note 6, at 8-12. 

9. P. SASSONE & W. SCHAFFER, supra note 6, at 23-24; see also E. MISHAN, supra note 
6, at xviii-xix and 412-15. 

I 0. For a comprehensive theoretical discussion of why cost-benefit analysis is indetenninate as 
a criterion for shaping legal rules, see Kennedy, Cosr-Beneji1 Analysis of Emirlemem Problems: A 
Critique, 33 STAN. L. REV. 387 (1981). 

II. Morris v. Bean, 146 F. 423,436 (D. Mont. 1906), aff'd 159 F. 651 (9th Cir. 1908) and 221 
U.S. 485 (1911}. Cf. Furrer v. Talent Irrigation Dist., 258 Ore. 498, -· 466 P.2d 60S, 613 (1964) 
(irrigation district could not escape liability in negligence for property damage 10 a fanner's land 
caused by leakage from its canal by showing that its canal operation substantially benefited other 
farmers and the public generally, for outweighing the hann done to the plaintiff alone). The results 
in both cases might have been explainable on a rationale of promoting long run efficiency by protecting 
security of investment (see text infra at notes 19-21) but the courts did not speak in that language 
and seemed to be concerned about something else-whether called equity, fairness, distribution, or 
whatever. 
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its purpose is to illustrate judicial recognition that economic efficiency is 
not always the only goal in resource allocation. 

Of course, a state legislature has the authority to make economic ef 
ficiency its only goal in the pumping level situation (assuming no vested 
rights are taken in the process). The next section considers whether any 
states have done that or whether the reasonable pumping level statutes 
and related appropriation doctrine laws recognize goals in addition to 
economic efficiency. 

SOCIAL GOALS 

The inquiry into social goals begins with distributional preferences, 
the most frequently identified social goal in resource allocation literature. 
Then the possibility of other social goals unrelated to distribution is 
explored. 

Distributional Preferences 
The distinction in resource allocation theory between economic effi­

ciency and distribution has been explained as follows: "Efficiency ques­
tions relate to the size of the pie available; distribution questions to who 
gets what share." 12 Both kinds of questions often will arise in the pumping 
level context. The typical problem presents two choices regarding the 
water in dispute: (I) leave it in the ground to provide lift for the pumps 
of senior appropriators and possibly to serve other purposes such as 
preventing the intrusion of saline water into the aquifer, 13 or (2) allow 
new appropriators to withdraw it for use on the surface. If senior appro­
priators are already pumping from a reasonable depth, the reasonable 
pumping level statutes either prohibit juniors from lowering the depth or 
allow it only if juniors pay the increased pumping costs of seniors. 1• If 
the senior wells are operating above a reasonable pumping depth, how­
ever, the juniors will be free to pull the level down to such a depth, and 

12. J. HIRSCHUEFER, J. DEHAVEN, J. MILLIMAN, WATER SUPPLY: ECONOMICS, 
TECHNOLOGY AND POLICY 36 (1960). 

13. The possible 01her func1ions are described in Granl, supra note I, at 28. 
14. The pumping level statutes themselves generally do not address whether a protected reasonable 

level is mandatory in the sense tha1 it cannot be lowered at all or whether a junior appropriator can 
pull the level lower if he pays damages to affected parties. Other groundwater statutes may affect 
the result. In the Odessa subarea of Washington, for example, groundwater regulations say 1hat the 
water table in a particular zone shall not drop more than 300 feet below the stalic water level as 
measured in 1967. These regulations were issued under an entire chapter of the Washing1on Code, 
chapter 90.44, which includes a safe sustained yield statute as well as a reasonable pump lift statulC. 
Pima Fanns Co. v. Proctor, 30 Ariz. 96, 245 P. 369 (1926), and Current Creek Irrigation Co. v. 
Andrews, 9 Utah 2d 324, 344 P.2d 528 (1959), allowed junior appropriators to keep pumping despite 
violation of senior rights upon in kind replacement of water to the seniors, although these cases 
were not decided under reasonable pumping level statutes. Pima Farms is discussed in 1ext infra at 
notes 27-29. A recent Idaho case that took a similar approach is discussed in note 33 infra. 

f 
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he seniors will have to pay their own increased pumping costs. ~hus, 
~asonable pumping )eve) determi1:1ations can ~ise ~ot only the efficiency 
issue of how the particular quantity of water 1_n ~1sp~te should be us.ed 
but also the issue of proper wealth or income d1stnbut1on between senior 

and junior appropriators. . . . 
Toe discussion below considers d1stnbut1onal preferen~es that ~ay 

operate in pumping level situations. The general approach 1s to_ describe 
different features of distributional theory and, as each fe~tu~ is stat~d, 
to discuss pumping level law in light of it. Several prehmmary pomts 
are in order. First, the reasonable pumping level statutes tend to ~- so 

acuously worded that frequent reference to the broader appropnat1on 
~octrine context in which those statutes exist is unavo.ida~le. ~eco~d, the 
· ·ry 'nto distributional preferences cannot end with identification of 
mqm 1 · • d · 1 d t a the distributional effects of various appropnatton octni:ie a~s _an r -
ditions. One must also ask whether t~os~ eff~cts have pohcy stgmfican~e, 
· whether they really represent d1stnbut1onal goals or are merely ii:i­
~.i~~ntal by-products of rules based on a goal of promoting economic 
development. Finally, the organizational scheme bel~w bo~ows fro~.an 
article by Guido Calabresi and A. Douglas M~lamed, m whtc? they d1v1de 
distributional preferences into those regarding wealth (or mc~me) an

1
~ 

those regarding the distribution of specific goods, often called ment goods. 

Wealth Distribution . . 
Calabresi and Melamed suggest that all societit:s have . w~alt~ d1stn­

bution preferences, such as for more (or less) equahty of ~1stnbu~1on.and 
for less (or more) willingness to reward ~roducers for their contnbuttons 
to economic development. 16 For convenience, these examples are con-
sidered in reverse order. . 

Reward of producers. Although the reasonable pump1.ng leve~ sta.tutes 
say little explicitly about rewarding producers for their co~tnbutions, 
similarly worded statutes from Colorado an~ Idaho are of mtere~t for 
what they say about potential conflict or tension between .economic ~e­
velopment and protection of the d~~ersio~ systems o~ sem~r app.rop~a­
tors.11 The Idaho statute provides: [W]hde the ~octnne_of. first m time 
is first in right' is recognized, a reasonable exercise o~ this nght shall not 
block full economic development, but early appropnators shall. be pro­
tected in the maintenance of reasonable groundwate~ pumpm~ lev-
1 " Toe earlier article suggested that although this tension ts n~t 

::pr~;siy recognized in many other reasonable pumping level statutes, tt 

IS . Calabrcsi & Melamed, Property Rules. Liabi/iry Rules and Jna/itnability: One View of the 

Cathedral, 85 HARV. L. REV. 1089, 1098 (1972). 

:~: ~OLO. REV. STAT. §37-90-102 (Supp. 1981); IDAHO CODE §42-226 (Supp. 1982). 
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is often likely to be at the heart of pumping level disputes regardless of 
the specific statutory structure in a given appropriation doctrine state. is 

Concern about protecting the diversion systems of senior appropriators 
could have any of several origins. First, it might represent a policy of 
promoting long run economic development of groundwater by affording 
secu~ty of i~vestment, 19 with. any distribut~onal benefits for senior ap­
propnators viewed_ as merely incidental or irrelevant. Second, it might 
be based on the view that security of investment is a value in its own 
right to _be maximized, in combination with other values, under the banner 
of ~ffic1ency. 20 _Third, it might represent a distributional preference for 
semor appropriators as a reward for pioneering the development of 
groundwater in their area-a reward they are entitled to keep, at least in 
large part, over time.21 

Only the last of these possibilities is significantly distributional in 
orientation. Whether a policy of rewarding developers underlies the con­
cern for p~tecting the_ diversion systems of senior appropriators cannot 
be determmed by lookmg at the reasonable pumping level statutes alone. 
~~r do related but more general water statutes give us guidance. 22 Thus 
1t ts necessary to turn to appropriation doctrine traditions. ' 

The ~ppropriatio~ doctrine has long been characterized b)' a policy of 
promotmg economic development by affording security to investors in 
the beneficial use of water. 23 A distributional rather than economic de­
velopment obj~ct~ve, how~ver,. is stressed in an account of the inception 
of the appropnatton doctnne m the West given by Elwood Mead, the 

18. Grant, supra note I, at 14-15. 
19. E:g ., M~yer v. Preston, 6 Wyo. 308, 318-19, 44 P. 845 (1896) ("Irrigation . .. can!IOI be 

accomplished with any degree of success or pennanency withou1 the right to diven and appropnate 
waler of natural streams for that purpose. and a security accorded to that right."); C. MEYERS, A 
HISTORICAL AND F1JNCTIONALANALYSIS OF THE APPROPRIATION SYSTEM 6 (1971), 
Set: also Farnham, The Improvement and Modernization of New York Water law Within the Framework 
oftht.Ripa~ian System, 3 LAND & WATER L. REV. 377, 378 & n. 4 (1%8). 

20. See infra pp. 22-23. 
,21. . C/· R. NOZ!CK,AN_ARCHY! 5:A~A~D_UTOPI~ 154_ (1974)(suggestingthat most people 

think 1t 1s relevant m assemng the dLStnbutive JUSl!ce of a snuation to consider how !hat distribution 
came about). Sax , Selling Reclama_tion Water Rights: A ~ase Study in Federal Subsidy Policy, 64 
MIC:H: L. REV. I 3, 32-3~ ( l 96S~ discusses whether the pioneer-reward theory explains why fanners 
receiving federal reclama11on pro.JCCt water for land not in excess of applicable acreage limitations 
are al_lowed upon sale ~f the land lo cash in on values created by the federal reclaoation subsidy. 
He re.JCClS t_he theory as m~ppropriate for modem reclamation projects where the water made available 
by the proJe~t _generally is not used 10 open new land 10 cultivation but 10 provide supplemental 
water for existing fanns. 

22. WYO. ST~T. §~1-2-109 (~upp. 1982) directs the state development commissfon to fonnulate 
wat~r _plans that 1de~Ufy appropnate state, regional and local management goals ·' including the 
~aming ~f ~o~om1c efficiency and a desirable distribution of income." The statute itself does not 
hst any ~1stt1butional preferences, however. That task is left to the state water commission. The 
c?m?11~1on has not completed any of its planning projects and has not yet add:essed income 
d1stnbu11on goals. Letter from Michael Reese to Douglas L . Grant (Octobers. 1981). 

23. Grant. supra note 1, at 23 and authorities cited therein. 
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Territorial Engineer and first State Enginee~ of Wyoming and later Com­
missioner of the U.S . Bureau of Reclamation. 

Justice seemed to demand that when there was not water for .all, 
those who first used water from a stream should have the better ng~t 
to continue that use, and the doctrine of priority was the res.ult. 1:his 
doctrine grew out of the belief of the first settlers that their claims 
were superior to those of later comers, and they insisted that the 
owner of the last ditch built should be the first to suffer when the 
stream failed to supply the needs of all. The first builders of ditches 
could not anticipate how many were to follow. Unless protected by 
some such principle, the greater their success, the soo~er the~ woul~ 
be injured by the attempts of others to benefit from their experience. 

In reading Mead's account, it is useful to remember that the a~pro~ri~ti?n 
doctrine originated in community custom and only later was given Jud1c1al 
and legislative sanction. 2~ His reference to what "[j] ustice seemed to 
demand" in the minds of the first settlers appears to relate more to 
distributive justice than to economic efficiency. Mead's ~ccount ~eems 
plausible. The early settlers, many o! w_hom ~lr~ady had their water ':~h~, 
were more likely attracted to the pnonty pnnc1ple as a matter of d1stnb­
utive justice than as a tool to promote addit!o?~l water d~velopment. 

Western courts and legislatures no doubt 1mttally sanct1o~ed and later 
continued to adhere to the priority principle beca~se of. its power !o 
promote economic development by affording secunty. of mvestment m 
water use projects.26 However, that d_oe~ not _ne~essanly mean they re­
jected the distributive facet of the pnonty prmc1ple streSsed by Mead. 
This point is illustrated by Pima Farms Co. v. Proctor,

21 
a ~926 case 

involving wells that tapped an un~erground stream. The semor ~pp~o­
priator in that case was a farmer with several shallow wells. T~e.Jumor 
appropriator had a number of large wells_ used to su~ply water to 1mga~o~ 
of )and five or six miles away. The senior appropnator sought to enJom 
operation of the junior wells because they lowered the water level below 
the reach of his wells. The court said its task was to formulate "a rule 

24 E MEAD IRRIGATION INSTITUTIONS 65 (1903). CJ. A. MAASS & R. ANDERSON, 
. . . AND THE DESERT SHALL REJOICE: coN_FL~CT: G_R<?WTH AND JUSTICE IN ARID 
ENVIRONMENTS 3 {1978) ("The 'fi?St in time, fi?St m nght pnnc1ple ~as been accepted, apparently, 
because of a widespread belief that man is entitled lo the product of his own labor and therefore 10 
protection against latecomers of land he has worked."). 

25 . I W. HUTCHINS, WATER RIGHTS LAWS IN THE NINETEEN "'.7ESTERN STATES 159-
71 (1971); Phillips , The Doctrine of Appropriation: An E1cample of Amtr1can Born Common law, 
1939 A .B.A. SECTION REAL PROP., PROBATE & TRUST LAW 38. 

26. See C. MEYERS, supra note 19. . 
27. Pima Fanns Co. v. Proctor, 30 Ariz. 96, 245 P. 369 ( 1926). Although percolating gro~ndwater 

in Arizona is not governed by the appropriation doctrine, underground streams are. Higdon & 
Thompson, The J 980 Arizona Gro1mdwa1er Management Code, 1980 ARIZ. ST. L. J. 621 , 624-

26 (1980). 
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that will permi~ successive appropriations of an independent underground 
s~ream of flowmg wate~ to the point of exhaustion, and at the same time 
g,v~ reasonable protection to the rights of the senior appropriator with 
a~ httle expense and hardship upon the subsequent appropriators as pos-
sible " 28 Th · · 
'ff' · II e coun enJomed the defendant from interfering with the plain-

NATURAL RESOURCES JOURNAL 

ti s we s as then constructed, but suspended the injunction pending 
acceptance by 1:he defendant of a plan to furnish water to the plaintiff 
through one of Its canals on equal terms with its other customers 

The coun. obvi~:>Usl_y wanted to foster full development of the ·water. 
At the same time, 1t ~eJected an argument by the defendant that the plaintiff 
h~d no cause of actmn so long as he could still get water by deepening 
~ts wells, regardless of the cost to him. The coun was concerned about 

reasonable pr~tection to the rights of the senior appropriator. " This 
concern ha~ a d1stri~utiv~ ju_stice aspect, as revealed by the coun's state­
ment that to permit a JUmor appropriator, who, perhaps, obtains his 
kno~ledge of such body of water by the pioneering explorations and 
sacnfices of the first appropriator, to lower the water level and thereby 
destroy or greatly imp~ir the latter's means of diversion, including his 
pumps and water containers, does not compon with justice and equity. "29 

In sum, the m~dem reasonable pumping level statutes might be re­
garded as embr~c~ng sol~ly an economic efficiency goal. Under this view, 
!he reason. for g1vmg semor aP.propriators so~ legal protection of pump­
mg levels 1s to afford the secunty needed to mduce investment in ground­
water development. But only reasonable, rather than historic, pumping 
levels are protected because too much security for early investors could 
~ut ~~ develo~ment prematurely by exposing latecomers to inestimable 
hab1hty to semor appropriators for lowering historic pumping levels . 30 

One may. argue, however, that such a view of the priority principle and 
. th~ p~mpmg level st?tu~es i~ too narrow. The early history of the priority 

pn?c1ple reveals a d1stnbut1ve as well as an efficiency aspect. At least a 
res,~ue of the earl~ conception of distributive justice described by Mead 
survived as a J>:<>hcy of the appropriation doctrine in the Pima Farms 
case. Arguably It sh?uld have ? role in the modern reasonable pumping 
level statutes alongside the pohcy of economic efficiency. 

28. 30 Ariz. at_, 245 P. al 371. 
2

9_. 
3
0 Ariz. ~1-, 245 P: al 373. Cf Trelease, New Waur legislation: Drafting/or Deveio ment 

~f/icient Allocallon ~nd Env,ronment~I J>_rotection, 12 LAND & WATER L. REV. J8S, 414 ~1977) 
( F~ lhe standpoml of equicy and Justice, it should be remembered 1ha1 developmen1 cakes lace 
~r tune. The tirsl users take cheap, easily available, always available water. There is no sho:age 

en more and more. ~ses ~ made , shortages are crealed as demands increase 10 meet or exceed 
low flow supply. Add111onal nsks are crealed and additional coses must be met. 11 seems not unfair 
for the government .<o pl~ lhose nsk! and those costs on those who crea1e chem."). 

30 .. This econormc efficiency analysis of lhe reasonable pumping level s1atutes is developed more 
fully m Gran1, supra nole I , at 23-26. 

j 
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Equality of distribution. Economist Tibor Scitovsky has written that in 
trying to ascenain the public's feelings about equality, "all one can do 
is guess. " 31 The present inquiry is governed by statute, and thus legislative 
feelings rather than the public's feelings about equality are primary. None­
theless, Scitovsky's statement applies: all one can do is guess about 
legislative intent regarding the role (if any) of equality of distribution 
under the reasonable pumping level statutes. 

Some of Scitovsky's additional remarks are useful in discussing equal­
ity of distribution in the pumping level context, even though his focus is 
broader. He starts from the premise that in a society such as ours where 
economic incentives are preferred over coercion to get goods and services 
produced, perfect equality in the distribution of wealth o~ inco~e is 
unattainable because of the need to reward producers as an mcent1ve to 
produce. He believes, however, the pu?lic will rese~t :,v~alth. and income 
inequalities that are too great. If this 1s true, the d1v1dmg hne between 
what is too great and what is not becomes important. While Scitovsky 
does not claim to know where the dividing line is, he identifies three 
factors that determine its location. He says society is more likely to tolerate 
inequalities under the following circumstances: (I) the inequalities are 
correlated with merit or one's contribution to societal value; (2) people 
feel they have equal chances with others of reaching the top; and (3) the 
least well off are more nearly ~sured of the necessities of life.32 

The first two factors listed prompt some comments and questions about 
wealth distribution policy as it applies in the pumping level context (the 
third factor will be mentioned later in the subsection on Merit Goods) . 
First, the old caselaw that gave senior appropriators a ~ght to maintenance 
of historic diversion systems without regard to their reasonableness33 

tended to enhance the wealth position of senior appropriators at the ex­
pense of juniors. Juniors either could not pump at all or had to pay the 
increased pumping costs of seniors . The reasonable pumping level statutes 
now in force narrow the wealth inequality between seniors and juniors 
by allowing juniors to pump down to a reasonable level and requiring 
seniors to pay their own increased pumping costs down to that level. In 

31. T. SCITOVSKY, PAPERS ON WELFARE AND GROWTH 252 (1964). Scitovsky was talking 
1bout "equity," bul by chat he means " if not equalily, at least something that approximales it closely 
~nough to satisfy" the public . Id. at 251. 

32. Id. al 251-53. 
33. The leading example is Noh v. Sloner, 53 Idaho 651, 26 P.2d 1112 (1933), subs~uenlly 

disapproved in Baker v. Ore-Ida Foods, Inc., 95 Idaho 575, 583,513 P.2d 627,635 (1973) (d1c1Um). 
Recently, however, in Parker v. Wallenline, - Idaho-, 650 P.2d 648 (1982), the Idaho court 
ruled chat Noh slill applies 10 domeslic wells drilled before a 1978 amendmenl lo lhe state groundwater 
code. In other words, such wells are absolulely protec1ed in their historic means of diversion. To 
balance the righl of the senior well user in the case and the public interest in maximum g~ndwaler 
developmenl, 1he coon denied injunclive R:lief bul gave lhe senior well owner damages for increased 
diversion expenses. 
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other words, the modem statutes promote greater equality in the distri­
bution of wealth or income as between juniors and seniors. Do these 
statutes represent merely a legislative policy of facilitating new devel­
opment by latecomers? Or, in the last half of the 20th century when areas 
?f u?de~developed groundwater are fewer, do they also represent a leg-
1slat1ve Judgment that an earlier distributional policy of rewarding senior 
ap~ro~riat_ors for ~on~butin~ to societal development now has less appeal 
to Justify mequahty m the distribution of wealth or income?34 

Second, to what extent in the past was acceptance of greater wealth 
o~ income inequality between senior and junior appropriators based on a 
view that latecomers had a good chance to "reach the top" by going 
somewhere else with a less fully developed water supply?35 If that view 
was a f~ctor, d~s e_nough of it survive in the last half of the 20th century 
to continue to Justify much deference to senior diversion systems (as 
distinguished from senior water rights)? 

In closing as in opening this subsection, the guesswork nature of the 
discussi?n must be ac~nowledged. One might question whether junior 
appropnators are sufficiently less well off economically than seniors and 
whether the two groups are sufficiently large or significant enough36 to 
call into op~ra!ion. a broad societal principle such as reasonable equality 
of wealth distribution. More fundamentally, one might question whether 
American society is committed to such a principle. J1 

Merit Goods 

The merit good concept comes from the field of public finance. The 
concept is subject to enough debate to require some explanation of its 
use in this article. Richard A. Musgrave's classic treatise on public finance 
theory defines merit wants as "those which are considered so meritorious 
tbat their satisfaction is provided for through the public budget over and 
above what is provided for through the market and paid for by private 
buyers. "

33 
Musgrave's examples are publicly furnished school luncheons 

subsidized low cost housing, and free education. Other examples ar~ 
publicly furnished police protection and museums. 

34. See supra note 21. 

35. Cf. Phillips, supra note 25, at 43 (characterizing appropriation doctrine property rights as a 
monument to the passion of western pioneers "for justice and a legal system . . . which accorded 
equality of opportunity to all"). 

36. Distributional preferences seem to be aimed more at groups of people rather than i::tdividuals. 
See B. DAVIB & B. DUNCOMBE;PUBUC FINANCE 16--17 (1972). 

37. Cf. G. LEFCOE, AN INTRODUCTION TO AMERICAN LAND LAW: CASES AND MA­
TERIALS ,6--7 (1974) (characterizing the concept of equality in this country as being, at best, more 
of a comnutment to a measure of mobility through competition than a preference for equal cistribution 
of wealth). See also J. HEAD, supra note 3, at 27 and n. 50 (questioning whether there is real 
agreement in many societies on the meaning of reasonable ~quality between the well off and the 
less well off). 

38. R. MUSGRAVE, THEORY OF PUBLIC FINANCE 13 (1959). 

r 
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Since merit goods entail governmental intervention i~to the marketplace 
production and consumption of certain goods and services, more of them 
are consumed than otherwise would be the case: Furtherm~re, the g?v­
ernmental intervention occurs through the pubhc budget, 1.e., taxation 
and spending to make the goods and services available to c~nsumers ~n 
a subsidized basis. A major source of controversy about me_nt goods l~es 
in how to rationalize or explain why the government sho_uld mterfere with 
consumer sovereignty in the production and consumptmn of goods and 
services. 

Among the reasons that have been advanced to j_ustify governmental 
intervention in the marketplace with respect to ment goods are the fol. 
towing: (1) government intervention is ne_ede~ to c.orrect consu~er pref­
erences that are distorted by ignorance or rrratlonahty, e.g., the v1~w that 
education should be free because the uninformed do not appreciate the 
advantages to them of an education; (2) intervention is needed to correct 
distributional problems, e.g., the view t~at edu~atio~ should_be free _so 
it is available to the poor39 ( compare Sc1tovsky s claim that mcome m­
equalities are more easily tolerated if the least well off are more nearly 
assured of the necessities of life40

); (3) intervention is needed because 
greater consumption of a merit_ good_ or service ben_efits not only ~e 
immediate consumer but others m society, e.g .. the view that education 
should be free because it benefits not only the particular pupil but the 
community. Different types of merit goods have be~n given labels c~r­
responding to these three rationales, namely, corrective goods, necessity 
goods and public goods. 41 

• • 

Many merit goods, though not all,42 share all three rationales, as il­
lustrated by the example of free education. Some _merit goods, though, 
may be explainable only on a fourth and rather different ground. They 

39. Why not cure the distributional problem with a monetary subsidy to the P?Or? "~he .social 
philosophy of Western society appears to be such that the freedom to tolerate mequahty m. the 
distribution of luxury consumption and saving_ is purcha~. at ~~e cost of eann~ed (spec1~c) 
subsidies which assure equality in the consumption of necessJIJes. Musgrave, Prov1s1Cmfor Social 
Goods in J. MARGOLIS & H. GUITION, PUBLIC ECONOMICS 124, 143-44 (1969). Mus~111;ve 
has pointed out, also, that there is an element of paternalism with in-kind rather than cash subs1~1es 
because if the subsidy has merely a redistributional purpose, a cash payment would be better smce 
the recipient could then use the cash in line with his or her own preferences. R. MUSGRAVE & P. 
MUSGRAVE, supra note 2, at 81. . , . . 

40. Free education for the poor would also be supported by Sc1tovsky s second pnnc1ple. See 
SCITOVSKY, supra note 31. 

41. The three rationales are stated and Che shorthand labc:ls suggested i~ J: H~AO, supro note 
3, chs. JO & II. Although Calabresi and Melamed treatment goods as a d1stnbut1onal preference, 
the first and third rationales are obviously efficiency related. The ~~me may even be true of th~ 
second rationale, if ii is viewed as an expression of interpersonal ut1hty preferences. See Calabres1 
& Melamed, supra note 15 at 1094. See also R. MUSGRAVE & P. MUSGRAVE, supra note 2, 
at 81. 

42. At least, Musgrave would not limit the merit good concept to cases where all three features 
are present. See R. MUSGRAVE & P. MUSGRAVE, supra note 2, at 81. 
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may simply represent an autocratic aspect of society, i.e., a belief that 
it is acceptable for some elite group to impose its preferences.43 

. In the pumping level context, an analogy to merit goods can be found 
m water use preferences. The earlier article noted that a number of states 
with reasonable pu~ping level statutes also have laws that declare pref­
erences for certam kmds of water use, most commonly for domestic use. 
The article also suggested that at least some of these preference Jaws 
could be consti:ued to affect the setting of reasonable pumping levels. 44 

One example given was Oregon, where the state water resources director 
!s au~~orized to 

4
~esignate domestic and livestock use for first preference 

m cntlcal areas and deny or limit permits for new wells that would 
cause "undue interference" with existing wells.46 If domestic use has 
been designated for ~referred status, arguably the economic pumping 
reach of small domestlc users would be highly significant in determining 
reasonable pumping levels. 47 

A South Dakota case that came down while the earlier article was at 
~ress seems to adopt this approach, 48 The court held that the state water 
nghts commission erred in granting a permit for an irrigation well and 
gave as one reason that the well had a detrimental effect on the supply 
to domestic wells nearby. The court added: 

. SDC~ 46-1-5( l) states that the use of water for domestic purposes 
ts the highest use of water, and takes precedence if such use is 
consistent with [the] public interest .... Although the Commission 
i~ no longer required to r~gulate irrigation to absolutely protect arte­
sian pressure for domestic uses, reasonable domestic use must be 
assured before irrigation is allowed. SDCL 46-6-6.1. There is a 
"vested right" in the use of the water for domestic purposes. 

S1:)CL 46-6-6. I does not, we are convinced, give the Commission 
u_nbnd(ed power to .approve irrigation projects without giving con­
s1derat1on to the mamtenance of artesian head pressure as a method 
of delivery. This statute merely requires a balancing of interests 
between irrigation and delivery of water by artesian pressure for 
domestic use.~9 

The latter paragraph evidences a striking receptiveness to special status 

43. Id. 
44. Grant, supra no1e l, at 18-20. 
45 . OR. REV. STAT. §537.735(4)(c) (1981 ). 
46. OR. REV. STAT. § 537.620(3) (1981 ). 
47. Of c~rse,. this woul~ not be. lrue of a preference s1a1ute having only a more specialized 

eff«:<:t. For d1scuss1on of lhc different ktnds of water use preferences, see Oel1jen & Fischer, A/location 
of Rights to Water; Preferences, Priorities and the Role of the Market, 51 NEB. L. REV. 245, 256-
60 (1978); Trelease, Preferences to the Use of Water. 27 ROCKY MTN. L. REV. 133 (1955) 

48. Fraser v. Water Rights Comm'n. 294 N.W.2d 784 (1980). 
49. Id. at 789. 
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for domestic uses when one realizes th~t section 46-_6-6. l says state 
officials are authorized to control the location and capacity of large wel~s 
"for the purpose of ensuring or protecting water for reason~ble domestic 
use, without the necessity of requiring maintenance of artesi~n head pres­
sure in a domestic use well . " 50 The court seems to be say mg that ev~n 
though there is no "necessity" to maintain artesian head pressure m 
domestic wells, it might sometimes be reasonable to do so. 

A statutory preference for domestic ( or other) water us~ that affec~s 
pumping levels would not be a true merit good preference m the pubhc 
finance sense discussed above. With standard merit goods ~uch as f~ee 
education and subsidized low cost housing, the governmental mterve_nt_mn 
in the marketplace takes the form of taxation and monetary subs1d1es. 
With water use preferences, the intervention is through governmental 

regulation. 
Nevertheless some parallels can be drawn between merit goods and 

water use prefe~nces. If a preference for do~est~c ~se affects the _setting 
of reasonable pumping levels, the end result 1s similar to th_e ment good 
situation in that governmental intervention makes water available to c?n­
sumers for the preferred use at lower cost (i .e:•. from a shallower pumpmg 
depth) than might occur .under mar~et cond1t1ons.51 Furthermore, a do· 
mestic use preference might be claimed to rest o~ one o~ more of !he 
three merit good rationales stated above: (I) domestic water 1s a corrective 
good, e.g. , the unwashed do not apprecia~e the healt? or other value~ ~f 
personal cleanliness; (2) domestic w.ater is ~ necessity good, e.g., 1t 1s 
necessary for life and should be available without (too m~ch) regard to 
personal income; (3) domestic water is a public good, e.g.: its use confers 
health, olfactory or other benefits on members of society _due to the 
immediate consumer's greater cleanliness. Instead, a domestic use pref­
erence might be based on the fourth explanation _for merit goods. stat~d 
earlier, i.e., it may simply represent an autocr~t1c aspect of .society _m 
which it is considered acceptable for some ehte group to impose its 

preferences. 
Viewing water use preferences as akin to the public financ~ concept 

of merit goods is unconventional. If c~rrect, though, such a view could 
affect pumping level decisions by helpmg to focus the debate abou~ the 
legitimacy of water use preferences. These prefere~ces are sometimes 
criticized for blocking economic progress by sheltenng low value uses 
from market forces. Whether a preference is or continues to be warranted 
may, of course, be affected by marketplace economics. The merit good 

50. S.D. CODIAED LAWS ANN. § 46-6-6.1 (Supp. 1982) (emphasis added). See note 33 supra 
for aoocher recent case illustrating special treatment for domesuc well~. . . 

SI . Cf. J. HEAD, supra note 3. at 254-56 (suggesting_ no reason ex1s1s why~ men! good pohcy 
could not be implemenled by regulation ralher than taxallon and mone1ary subsidy) . 
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parallel should make clear, however, that the debate must also extend to 
whether the preferred water use has significant corrective good, necessity 
good, or public good aspects, and to the propriety of governmental in­
tervention in the marketplace based on those grounds or, possibly, on 
autocracy grounds alone. 

Another example--one that is hard to classify within the analytical 
framework used in this article--may now be considered. A general tra­
dition that is sometimes codified into law52 views family farms as desirable 
even though larger corporate farms might be more economicaUy efficient. 
The tradition may have anti-monopoly (i .e. , efficiency) and wealth dis­
tribution aspects, as well as a merit good aspect representing a judgment 
about the value to society of a certain kind of life that transcends mar­
ket~lace pricing. 53 In the pumping level context, a general family farm 
pohcy may come into conflict with a goal of economic efficiency, at least 
if efficiency means maximizing net benefits as measured in the market­
place .54 Because of economies of scale, a large irrigator may be able to 
afford to pump from a considerably greater depth than a small one. ss If 
pumping levels are geared to the economic feasibility of large farms, 
small ones may be driven out of existence except perhaps for those that 
fortuitously can combine to construct and operate joint wells. If the 
continued existence of small family farms is a societal goal , then pumping 
levels should be coordinated with that. 

The same type of issue arises with potentially greater stakes when 
agricultural uses come into conflict with municipal or industrial uses that 
can afford to pump water from substantially greater depths. Does the 
agrarian way of life have some special merit, not reflected in market 
prices, that entitles it to insulation from the forces of economics? Frank 
Trelease has observed: 

In much of the rural west water is held almost in reverence. Water 
rights are heirlooms to be treasured beyond their intrinsic value. 
There is real resistance to the notion that water is an article of 

52. Su, e.g., 1 U.S.C.A. § 2266(a) (Supp. 1982) {reaffinnation·of policy to fosler and encourage 
small farms in Food and Agriculture Act of 1977); WASH. REV. CODE ANN. §§90.66.010 10 
90.66.910 {Supp. 1982) (Family Fann Water Act). 

53. The provision of the Food and AgricullureAct of 1977, supra note 52, stales in pan: "Congress 
hereby specifically reaffinns the historical policy of the United States to foster and encourage the 
family farm system of agricullure in lhis country. Congress finnly believes that the ,iaintenance of 
the family fann system of agriculture is essential to the social well-being of the Nation and 1he 
c~mpetitive p~tion of adequ~te supplies of food and fiber. Congress funher believes that any 
s1gn1ficant expansion of nonfamtly owned large-scale COIJ)Orate farming enterprises will be detri· 
mental to the national welfare." Food and Agriculture Act of 1977, Pub. L. No. 95-113, § t02(a). 
91 Stat. 913, 918. 

54. Su text infra at note 60 for discussion of a broader view of economic efficiency. 
55. Su Corey, Size of Farm in Relation to Irrigation Pumping Costs, 12 TRANSACTIONS AM. 

SOC'Y AGRICULTURAL ENGINEERS 795 {1969). 

I 
r 
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commerce and subject to trading in the market place. The notion 
persists that water for cattle, for hay, for fodder, for feed grain, for 
cash crops is the highest and best use of the resource.$6 

67 

Where this notion is translated into law, which is mainly in the context 
of water right transfers, 57 it appears to represent a merit good preference 
based more on pure autocracy (the power of a political elite) than on any 
of the other three rationales for merit goods. A question yet to be answered 
is the extent to which a similar, perhaps unwritten, policy will operate 
in the reasonable pumping level context. 

In summary, pumping levels in some appropriation doctrine states may 
have to be coordinated with groundwater use preference statutes. Family 
farm or rural lifestyle policy may also be relevant in some areas. One 
way to examine these considerations is to view them in light of the merit 
good concept from the field of public finance. 

Other Social Goals (Besides Distributional Preferences) 

Economic Efficiency Broadly Viewed 

Whether there are any resource allocation goals apart from economic 
efficiency and distributional preferences depends upon how broadly one 
defines those two goals, especially the efficiency goal. The potential 
Pareto improvement criterion of efficiency seeks to maximize net resource 
benefits over time. 58 Much of the theoretical resource allocation literature 
takes a broad view of what to count as the benefits and costs of a proposed 
course of action: all positive and negative effects that are of social concern 
should be counted, whether or not they are items of commerce or can be 
valued in market terms .59 Thus, the calculation would include numerous 
nonmarket items of personal utility or disutility such as environmental 
amenities. 

At the theoretical level, this broad view of economic efficiency has 
even been extended to take into account distributional preferences . This 
extension is achieved simply by postulating that people care about not 

56. Trelease. Federal-State Problems in Packaging Water Rights in ROCKY tyiTN. MIN. L. 
FDN., Water Acquisition for Mineral Development Institute, Paper 9, Pg. 11 (1978). 

57. E.g ., IDAHO CODE §42-222(1) (Supp. 1982) {no change from agricultural use to another 
use is allowed if that would significantly affect the agricultural base of the area); MONT. CODE 
ANN. § 85-2-402(3) {1981) {appropriator of more than 15 cubic feet per second may not change 
from agricultural use 10 industrial use). 

58. Net benefits means benefits minus costs. The time dimension requires discounting future 
benefilS and costs to present value. Su E. MISHAN, supra note 6, Part IV; P. SASSONE & W. 
SCHAFFER, supra note 4, ch. 6. 

59. Set, e.g. , E. MISHAN, supra note 6, at 126; R. SUGDEN & A. WILLIAMS, THE PRIN· 
CIPLES OF PRACTICAL COST-BENEFIT ANALYSIS 93 {1978); Calabresi & Melamed, supra 
note 15 at 1094 & n. 11. 0~ of the costs of any resource allocation rule would, of course, be the 
administralive cost of implementing it. 
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only how m~c~. they ~ave themselve~ but_ whetJ_ier others hav~ enough. 
If personal ul!hhes are interdependent m this fashion, then the distribution 
of income becomes an item of personal utility or disutility that fits within 
the theoretical efficiency calculus. 60 

. Of course, it i~ one thing to have a broad economic efficiency criterion 
m theory and quite another to apply it in practice. Much effort has been 
devoted to developing methods of "shadow pricing" for items that are 
n?t trade~

1 
in the mark~t or are traded at prices which are thought to be 

distorted. Yet economists generally agree that at least some items cannot 
be assigned reliable shadow prices either at all or at a cost low enough 
~o ma~e the ett:ort woi:thwhile. 62 In those cases, the cost-benefit analyst 
1s advised to hst the items separately and describe them in nondollar 
terms.63 

ln a sense, it may not make much difference whether items that are 
not ~eadily and accurately valued in dollars are treated under (a) the 
efficiency goal but separately described in nondollar terms or (b) a separate 
category of other social goals and described in nondollar terms. Either 
way the hard questions remain. What, if any, such items are of concern 
unde~ the reasonable P?mping level statutes and related appropriation 
doctrme laws and tradmons? And how can they be evaluated in relation 
to more tangible concerns? These questions are considered below with 
respect to two items-being there first and security of investment. 

Being There First as a Value in Its Own Right 

Calabresi and Me!amed use a threefold classification of factors bearing 
on re~ou~ce allocatio~conomic efficien~y, distributional goals, and 
othe~ Justice re~so~s .. Smee they take a fairly broad view of economic 
efficiency and d1str1buhonal goals, they acknowledge difficulty in finding 
anything to p~t in their other justice reasons category. They suggest, 
tho~gh, _that dt~logue about resource allocation may be enlightened by 
~uttmg mto t~1s category "reasons which, though possibly originally 
hnked to efficiency, have now a life of their own" and "reasons which 
though distributional, cannot be described in terms of broad principle; 

60. The leading article is Hochman & Rodgers, Pareto Optimal Redistribution. 59 AM. ECON. 
REV. 542 (I 969); see also J. DUE & A. FRIEDLAENDER, GOVERNMENT FINANCE: ECO­
NQ_MICS OF lliE PUBLIC SECTOR 120-22 (1973). This approach will not fully collapse dislri· 
buuonal preferences into economic efficiency, though, unless one also pos!ulates that individual 
preferences are aligned with societal preferences. 

61. See. e.g .• E. MISHAN, supra note 6, chs. 13 & 14; P. SASSONE & W. SCHAFFER, supra 
note 4, ch. 5; R. SUGDEN & A. WILLIAMS, supra note 59, ch. 8. 

62. Su P. SASSON~ & W. SCHAFFER, supra note 4. a1 51. There is disagreement, however, 
on how many of these nems cannot be assigned shadow prices. 

63. See, e.g., E. MISHAN, supra note 6, at 406-07; P. SASSONE & W. SCHAFFER, supra 
note 4, at 34-37; R. SUGDEN & A. WILLIAMS, supra note 59, at 180-81. 

64. Calabresi & Melamed, supra note 15, at 1093-1105. 

r 
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like equality. " 6' Their most specific example is the significance in the 
law of nuisance attached to "being there first," by which they no doubt 
have in mind the doctrine of coming to the nuisance.66 Although they 
recognize that the significance of "being there first" might be part of 
either a long run efficiency goal based on protecting expectancies or a 
distributional goal, they imply that it might also be part of an independent 
concept of justice.67 

Obviously, the priority principle of the appropriation doctrine attaches 
great significance to being there first. Whethe~ this signi~c~nce_has ~ome 
independent basis, apart from long run efficiency or .dtst~bution, 1s a.n 
iatriguing possibility but unfortunately one about which httle hard evi­
dence can be adduced either to prove or to disprove it. Of interest, 
however, is the observation of a leading water law scholar that time 
priority features exist in numerous water law systems throughout the 
world. He concluded that time priority represents "the verbal identifi­
cation of a very widespread human trait. " 68 

Security of Investment as a Value in Its Own Right 
Security of investment is a pervasive theme of the appropriation doc­

trine. Senior appropriators are given security by the priority principle. 
Junior appropriators are given security, to the extent possible in view of 
their status, by the related rules that (1) a junior is entitled to the main­
tenance of stream conditions existing as of the time of his appropriation69 

and (2) no appropriator can change the point of diversion, place of use, 
or nature of use of his right if that will injure any other appropriator 
including juniors. 10 The security of investment afforded by these rules 
originally served and continues to serve the function of promoting full 
economic development of water resources. 

Yet, to paraphrase Calabresi and Melamed, one wonders whether se­
curity of investment, though linked to efficiency, now has a life ~f its 
own. The appropriation doctrine prohibits unreasonably wasteful diver­
sion, transportation and use of water, but generally the courts have been 
quite reluctant to require appropriators to use better methods to avoid 
waste than are customary in the community. 71 Perhaps the security of 

65. Id. at 1105. 
66. That the defendant was there first and the plaintiff came later is a relevant factor, though 

generally not decisive in itself, bearing on whether the defendant is liable for committing a nuisance. 
Ste R. STEWART & J. KRIER, ENVIRONMENTAL LAW AND POLICY 231- 33 (1978). 

67. Calabresi & Melamed, supra note 15, at 1123. 
68. Trelease, supra note 29, at 414-415. 
69. This rule is discussed in I W. HUTCHINS. supra noie 25, at 57f>..-77. 
70. Id. at 623- 44. 
71. Fisher, Western Experience and Eastern Appropriation Proposals in D. HABER & S. BER­

GEN, THE LAWS OF WATER ALLOCATION IN THE EASTERN UNITED STATES 75, 108-
()() (1956). 
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investment derived from this deference to custom is based entirely on a 
long telln efficiency goal, i.e., protection of expectancies to encourage 
investment. However, there may be more to it than that. At least one 
commentator has suggested that the courts seem more deferential to cus­
tom in applying the rule against waste of water than in analogous tort 
law neglige~ce c~ses. 72

_ The prevailing view in the latter is that customary 
safety practices m an mdustry are relevant but far from controlling on 
the issue of reasonable care by the defendant. Thus, the law seems to 
give more security to investors in water development under the appro­
priation doctrine than to industrial investors generally. Could it be that 
security of investment has come to have a life of its own in appropriation 
doctrine water law that is not matched in the tort law of negligence? 

Modest support for such a hypothesis can be found in a tum of the 
century study of irrigation in several arid regions of the world by French 
~eograp_her Jean Brunhes. 73 He_ lo~ked for relationships between the phys­
ical environment and the orgamzat1on and regulation of economic activity. 
He reached three conclusions: (1) menacing irregular natural environ­
ments create psychological uncertainty that varies with the degree and 
type of physical hazard; (2) generally people seek to free themselves from 
such psychological uncertainty by associating their common interests 
under fixed laws; but (3) whether and exactly how they do so depends 
on their attitudes toward cooperation and individualism, which in tum is 
a function of various ethnic, historic, legal and political influences. If 
Brunhes is correct, it would hardly be surprising if the water law system 
developed by settlers in the arid west was designed (in part) to free them 
from psychological uncertainty about water supply and thus included 
something of a fixation on security of investment going beyond the dollar 
value of the goods produced with the water. 

'If security of investment has a life of its own, in theory it could be 
measured in dollars and treated under the economic efficiency goal (even 
if that goal is viewed in a narrow marketplace sense). Security of in­
vestment as a value in its own right is readily subject to dominion by 
one person to the exclusion of others, so that others who want it would 
have to pay to get it. Thus, security of investment is readily subject to 
pricing and market exchange. 74 

72. J. SAX, WATER LAW, PLANNING AND POLICY: CASES AND MATERIALS 273-74 
(1968). 

73. J. BRUNHES, ETUDE DE GEOGRAPHIC HUMAINE: L'lRRIGATION SES CONDI· 
TIONS GEOGRAPHIQUES, SES MODES, ET SON ORGANISATION DANS LA PENINSULE 
IBERIQUE ET DANS L'AFRIQUE DU NORD 429-39 (1902). Brunhes work is discussed in A. 
MAASS&_ R. ANDERSON, supra note 24, at 9-10, 399-400. I wish to thank Mary Ann Lyman 
for translatmg portions of Brunhes for me from the original French. 

74. The reason some values arc not priced by the market is that for physical or other reasons 
they lack the characteristic of excludability. See R. MUSGRAVE & P. MUSGRAVE, supra note 2, 
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With irrigated farmland, for example, if the security of investment 
associated with pumping level stability is a value in its own right that 
transcends the dollar value of the crops to be produced with the water, 
this value should be reflected in the market price of the farmland. 75 In 
theory, then, one might expect to measure this value in do_llars ?Y c~m­
paring the market prices of different farms that are essentlall~ identical 
except for the stability or instability of the pumping levels of the~ g~ou?d­
water rights. The price differential might be due partly to a c_apnahzatton 
of the expected greater net crop income from lower pumpmg costs on 
the parcel with a more stable pumpin_g level, ~nd partly to a_payment for 
security of investment as a value m its own nght transcendmg expected 
net crop income. Allocation of the price differential between these causes 
may be difficult if not impossible, but allocation ':"oul_d be unnecessary 
since the important objective would be to quantify m dollars all the 
benefits or costs associated with greater security of investment. 76 

Measuring security of investment as an end in itself through the com­
parative land price approach encounters difficulties i~ pra~tic~, howeve~.77 

Gathering a data base of truly comparable parcels with d1ffenng pumpmg 
level security would be no easy task. Even then, the difference in market 
price may understate security of investment as a value for its own sake 
because of the effect of property taxes. If security has a value in its own 
right transcending the net dollar value of goods produced with the water, 
the market price of high security land should be higher than low security 
land. If land is assessed for property taxes according to its market value, 
the property tax burden of high security land would in turn increase.78 

By hypothesis, though, security in its own right wit~ not add to the flow 
of net income from the property and help to pay the higher property tax.es. 
Thus, the cost to a buyer of high security land is not only the initial 
higher market price but also the future higher property tax burden. 

Since part of what the buyer is willing to pay to get the more stable 

at 52- 53; J. SINDEN & A. WORRELL, UNPRICED VALUES: DECISIONS WITHOUT MARKET 
PRICES 433-36 (1979). 

75. The demand for land is a function of all of its characteristics that arc of utility to consumers, 
and in theory the annual flow of utility can be capitalized to measure the value of the land. J. 
SINDEN & A. WORRELL, supra note 74, at 291. 

76. Double counting must be avoided, of course. One could not count both the net dollar value 
of increased crop production and increased land prices that reflect a capitalization of increased crop 
income. On double counting in irrigation proje<:ts, see A. GIFFORD, JR. & G. SANTONI, PUBLIC 
ECONOMICS: POLmCIANS, PROPERTY AND EXCHANGE 71 (1979); E. MISHAN, supra 
note 6, at 78-80. 

77. Cf. R. SUGDEN & A. WILLIAMS, supra note 59, at 161-62 (reponing that because of 
such difficulties the comparative land price approach to measure amenities and disamenities has been 
successful only for extreme disamenities such as high levels of aircraft noise). 

78. This would not be b1le if, as in Idaho, agricultural land is taxed not according to its market 
value but under a capitalization of economic rent or crop rental approach. IDAHO CODE § 63-
105CC (Supp. 1982). 
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p~mping l~vel will be absorbed by higher property taxes, the initial market 
pnce he will pay for the land is likely to understate the true value to him 
of the grea~er ~ecurity. 7~ To illustrate, assume that security of investment 
as a value I? 1t.s o~n nght ~s worth $400 annually to a buyer. If a four 
percent cap1tahz~tton rate 1s used, security of investment would add 
$10,000 to the pnce of the land before taxes are considered. With a one 
percent tax levy, annu~I property taxes would rise $100, leaving a net 
benefit of $300. Applymg the same capitalization rate to a net benefit of 
$300, the actual increase in market price would be $7,500 rather than 
$10,000. 

. If security of investment has a life of its own that is difficult to measure 
m dollars, some other means to evaluate its importance would be useful 
As ~ S!art in this ?irection,. one might note that the security of a wate~ 
user s mv~st:111ent 1s a funct.10n of more_ than pumping level stability. For 
example, 1mgators are subJect to considerable fluctuation in the cost of 
sue~ factors of pr?duction as fertilizer, energy and borrowed capital. 
T_heir crop production can vary due to hail, wind, frost, insects and plant 
disease. ~urthermore, the selling prices of their crops fluctuate. With all 
these variables, the questi~n is_ whether !e~al regulation of pumping levels 
can make much of a contr1?ut1on to an 1mgator's security of investment. 
On the other hand, one might ask whether such regulation nonetheless 
has a use~ul role in combinati~n with oth~r governmental efforts to prevent 
other ~anables_ from fluctuatmg too widely, e.g., crop price supports, 
crop disaster aid programs, and efforts to control interest rates. 

SUMMARY 

. ~he earlier arti~le suggested the reasonable pumping level statutes 
mvlte th~ con~truction that t.hey c~ntemplate a goal of economic efficiency. 
That article discussed efficiency m the sense of maximizing net ground­
water values that are measured in the marketplace. The present article 
has so~ght to expl?re_ the_ significance under the pumping level statutes 
of social goals-chstnbutional and otherwise. Since the pumping level 
statutes tend to. b~ vacuou~Iy worded, this article has focused mainly on 
related appropnahOn doctnne laws and traditions rather than on specific 
language in the pumping level statutes. 

Th~ exploration i~di~ate~ that the common law priority principle started 
o~t ":"I~ a _wealth _d1~tnbution facet that may well have some continuing 
v1tahty m a.ppr?pnation doct~ne states. Also, groundwater use preference 
statutes exist m some appropriation doctrine states. In a sense these 
st~tutes con~titute a merit good preference. Possibly some other policies 
akin to ment good preferences may come into play, e.g., a preference 

79. See 1. SINDEN & A. WORRELL, supra note 74, at 299. 

January 1983) GROUNDWATER PUMPING LEVELS 73 

for an agrarian lifestyle. Finally, but by no means clearly, general ap­
propriation doctrine laws and traditions may include other values that are 
not priced directly or separately in the marketplace, namely, a special 
justice dimension to being there first and a life of its own for security of 
investment. 

The important question, of course, is: How significant are these dis­
tributional or other social values under particular reasonable pumping 
level statutes? As noted earlier, the Colorado and Idaho reasonable pump­
ing level statutes explicitly recognize tension or potential conflict between 
achieving economic development and protecting the diversion systems 
of senior appropriators. 80 These statutes allow, if not require, an agency 
or court that makes pumping level decisions to consider various nonef­
fic1ency concerns that might be express or implicit in broader appropri­
ation doctrine laws and traditions. Furthermore, it seems unlikely that 
other western legislatures intended to make economic efficiency in a 
narrow marketplace sense the only goal when the vacuously worded 
reasonable pumping level statutes are read in their broader appropriation 
doctrine context. 

Perhaps the strongest case against considering social goals can be built 
upon the Nevada reasonable pumping level statute, since it is more specific 
than most in stating what factors should be considered. After stating that 
a groundwater appropriation is subject to reasonable lowering of the static 
water level at the point of diversion, the statute says: "In determining 
such reasonable lowering of the static water level in a particular area, 
the state engineer shall consider the economics of pumping water for the 
general type of crops growing and may also consider the effect of water 
use on the economy of the area in general. " 81 One might argue that by 
stating what "shall" and "may also" be considered, the statute precludes 
consideration of anything else. 

It would seem prudent, however, for the state engineer in Nevada to 
consider other statutes that expressly authorize him to give certain water 
uses preferred status82 and to limit the depth of domestic wells in des­
ignated groundwater areas. 83 Furthermore, even if the pumping level 
statute were construed to allow him to consider only the factors listed, 
this construction would not necessarily limit the inquiry to economic 
efficiency in a narrow marketplace sense. The directive to look at "the 
economics of pumping water for the general type of crops growing" in 
the area seems intended to protect the growing of such crops, at least to 

80. See text supra at notes 17 and 18. 
IU. NEV. REV. STAT .. §534.110(4) (1981). 
gz_ NEV. REV. STAT. §534.120(2) (1981). 
83. NEV. REV. STAT. §534.120(3) (1981). NEV. REV. STAT. §534.030 (1981) states the 

procedures for declaration of designated groundwater areas. 
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some extent, even though that may not be the most efficient use for the 
water. Although this directive could be aimed at long run efficiency by 
protecting expectancies, it sounds very much like either a merit good 
type preference for existing crops or a desire to provide security of in­
vestment for existing uses (customary uses) as an end in itself.84 

The statutory authorization to consider also "the effect of water use 
on the economy of the area in general" would allow the state engineer 
to weigh or blend into his decision the goal of economic efficiency in 
groundwater allocation. But even this language is not necessarily limited 
in scope to narrow marketplace efficiency. Arguably, the authorization to 
consider the "economy" of the area in general opens the door to looking 
at family farm policy and wealth distribution considerations since the 
character of an economy can depend on how wealth is distributed within 
it.85 

CONCLUSION 

The earlier article opened by quoting the following statement about 
the reasonable pumping level concept from a National Water Commission 
study: "No definitive guidelines exist as to what the measure of reason­
ableness is or how it will be applied. " 86 Although the reasonable pumping 
level statutes incompletely enumerate factors that should bear on the 
measure of reasonableness, the root cause of the uncertainty lies deeper. 
Additional factors can be ascertained from study of appropriation doctrine 
Jaws and traditions, albeit with varying degrees of clarity. Definitive 
guidelines in the sense of rules that will yield mechanical answers, how­
ever, are impossible or at least unwise. Unless one is willing to accept 
a · simplistic, tunnel vision approach, the need is inevitable to weigh 
potentially competing concerns about economic efficiency, wealth and 
merit good distribution, and (perhaps) other social goals. 

The task then is to develop procedures to achieve knowledgeable and 
responsible weighing of such concerns. The essence of the problem is 
captured by the following commentary upon water management under 
the Alaska water code. That code allows new appropriations only for uses 
that will be in the public interest, and it enumerates a number of factors 

84. See the discussion of custom and security of investment as an end in itself. in text supra at 
notes 64-73. 

85. The pattern of wealth distribution can, of course, affect the demand for various consumer 
ilems, which io tum determines whal is an efficient allocation of resources. St!t! Kennedy, supra 
note 10, at 422. 

86. Grant, supra note I, at I, quoting NATIONAL WATER COMMISSION, A SUMMARY 
DIGEST OF STATE WATER LAWS 56 (1973). 
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bearing on the public interest. 87 Despite the enumeration Frank Trelease, 
the code's principal draftsman, has commented: 

Making decisions such as these will be very difficult. No law can 
make them. They must be made by people. No economic formula 
can solve these problems by push button techniques. . . . It is be­
lieved that the real strength of the Code lies in its procedures, which 
will enable all viewpoints to be brought together and all factors 
considered, so that choices will be made, not by action of an ap­
propriator or polluter, and not to funher the policy of a single purpose 
agency, but on an informed basis by officials responsible to the State 
for "maximum use consistent with the public interest" for the "max­
imum benefit of (all) its people. " 88 

Similarly, the strongest approach to the pumping level problem seems to 
be to use procedures which will enable all viewpoints to be brought 
together and all factors considered, so that choices will be made on an 
informed basis by officials responsible to the state for the maximum benefit 
of all its people. 89 The reasonable pumping level statutes are readily 
adaptable to that approach. 

87. ALASKA STAT. § 46.15 .OSO(b) ( 1977): "In detennining the public in1eres1, the commissioner 
shall consider (I) the benelil to the applicant resulting from the proposed appropriation; (2) lhe effect 
of the economic activity resulting from the proposed approprialion; (3) the effect on fish and game 
resources and on public recreational opportunities; (4) the effect on public health; (5) the effect of 
loss of alternate uses of water that might be made within a reasonable time if not precluded or 
hindered by the proposed appropriation; (6) hann to other persons resulting from the proposed 
appropriation; (7) the inlenl and ability of the applicant to complete the appropriation; and (8) the 
effect upon access to navigable or public waters." 

88. F. TRELEASE, A WATER CODE FOR ALASKA 17 (1962), excerpted in F. TRELEASE, 
CASES AND MATERIALS ON WATER LAW 146, 148 (3d ed. 1979). 

89. Cf C. CORKER, supra note 2, at xviii-xix ("The most that can be hoped is mechanisms 
which pennit flexible and ad hoc solutions applicable to a particular basin, designed to achieve 
maximum net benefit and to avoid offending community concepts of distribu1ive justice."). 
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ABSTRACT 

This report investigates what fa tors should be consid~ 

ered in the ~etting of reasonable pum ing levels in appropri­

ation doctrine states. The introduct'on covers some elements 

of groundwater hydrology and describe 

agement tools that also affect pumpin 

doctrine states. The various 

are compared and contrasted. 

of the appropriation doctrine 

perspective, and the possible 

benefit analysis to the setting of p 

other groundwater man­

levels in appropriation 

le pumping level statutes 

omic development policy 

of modern cost­

levels is assessed. 

The need to integrate non-economic or social goals as well is 

investigated. Finally, several alternatives to the reasonable 

pumping level approach are evaluated. 
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REASONABLE GROUND WATER PUMPING L.EVELS 

UNDER THE APPROPRIATION DOCTRINE: 

LAW, POLICY AND ALTFRNATIVES 

by 

Douglas L. Grant* 

The extent to which well owners should be protec­

ted against declining water levels is an enduring issue 

of 9rouna water 1aw. 1 The nature and treatment of the 

problem have heen shaped over the years by the legal 

2 doctrine that a jurisdiction applies to ground water. 

In appropriation doctrine states the problem was first 

prominent as a controversy about whether the principle 

that priority in time gives priority in right would 

protect senior appropriators agaim;t interference with 

3 their historic diversion systems by later wells. In 

most such states, it is now settled that seniors will 

be protected only in the maintenance of reasonable 

a t . 1 1 4 groun wa er pumping eve s. Little. concrete imple-

mentation of the reasonable pumping level concept has 

occurred, though~ A National Water Comission report 

con cl u,ded: "No definitive guidelines exist as to what 

the measure of reasonableness is or how it will be 

applied. 115 Commentary upon the.concept has ranged from 

6 t h h .. ' ' . 7 h th t strong support o ars cr1t1c1sm. T us, e curren -

ly important questions are how to implement the reason-



able pumping level concept and whether it is so ae·fec­

tive that it should be scrapped for some other ap­

proach. 

In 1970 qround water use expressed as a percentage 

of total water use in the western states ranged from a 

high of 62% in Arizona to a low of 2% in Montana. 8 The 

heavier ground water use and more acute water level 

problems have t~hded to occur in nonappropriation doc-

trine states. 9 In the future, however, pressure for 

more intensive · ground water management is likely to 

~ount throughout the West. Contributing factors should 

include: (1) rising water demands ~ssociated with 

population growth, mineral development, instream flow 

rnaintenancej and water-based recr~ati6n; 10 

t f . a . . . 11 energy cos _s or groun water pumping; 

( 2.) higher 

and ( 3) an 

apparent trend against federal construction of new dams 

to augment surface water supplies.
12 More intensive 

management efforts are likely to hegin wiihin the 

framework of existing tools, including in most appro­

priation doctrine states the reasonable pul'lping level 

concept. 

The primary objective of this article is to con­

tribute to the need for analysis of the measure of 

bl
. . 13 

reasona eness. The introduction describes some 

hydrologic aspects of the pumping level issue, related 

ground water management tools, and the diverse factual 

situations in which pumping level problems can arise. 
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Key provisions of various reasonable pumping level 

statutes are then examined. Policies , underlying the 

statutes are analyzed both in historical context and in 

liaht of modern resource allocation theory. The 

article closes with a hrief examination of some alter­

natives to the reasonable pumping level concept, fol­

lowed hy some though ts on implementing the concept. 

A. 

I. INTRODUCTION 

14 Bydrologic Aspects of the Problem 

An acquaintance with basic physical aspects of 

ground water occurrence and withdrawal is needed to 

understand puMping level problems. Thus, some elements 

of, ground water hydrology and wel 1 hydraulics are set 

forth below. 15 

1. Aquifer Structure 

Underground formations that will yield ground 

, . 16 
.. water in significant quantities are called aquifers. 

Aquifers are either confined or unconfined. In an 

unconfined aquifer the water is held merely under 

atmospheric pressure; in a confined (or. artesian) 

aquifer the water is under greater pressure because an 

overlying impermeable formation restrains its movement. 

Water will stand in a well in an .unconfined aquifer at 
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a leveJ corresponding approximately with the upper 

surface of the part of the ground that is saturated 

. h . 17 w1 t water. This level is called the water table. 

Water will rise in a well in a confined aquifer to the 

level of an imaginary surface cal led the piezometric 

surface~ This level is a function of the amount of 

artesian pressure unaer which the water is confined. 

If the pressure is great enough, a flowing wel 1 re­

sults. 

2. Operation of Wells 

Withdrawinq water from· a well causes the water 

table or pressure surface to drop. In an unconf inea 

aquifer, the water table around the well is drawn down 

in the shape of an inverted cone cal led a cone of 

<'lepression. If the capacity of the pump is too great 

for the depth of its intake and the permeabi 1 i ty of the 

surroun~ing rocY, the tip of the cone is pulled down so 

far that the wel 1 sucks air. In a confined aquifer, 

the imaginary pressure surface around the well is drawn 

down in the shape of an inverted cone called a cone of 

pressure relief. As the pressure surface falls below 

the overlying impermeable formation, a confinecl aquifer 

becomes unconfined. 

Cones of depression and pressure relief a~e rela­

tively .localized phenomena. They are not necessarily 

permanent conditions either. If a well is shut off, 
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the water table or the presure surface may so6n return 

nearly to it~ ori~inal level around the well. 

General water table or pressure surface decline 

can occur if total discharge fror.i the basin exceeds 

total recharge. Total discharge includes not only 

withdrawals frorn wells but natural discharge through 

springs, flow into streams, evaporation and transpira-

tion. An excess of discharge · over recharge might be 

seasonal, with decline during the irrigation season and 

recovery l~t~r, or cyclical, with decline in dry years 

and· recovery in wet years. Perennial withdrawals in 

excess of recharge will, of course, result in permanent 

decline -- often called mining.
18 

Intereference with an appropriator's means of 

diversion may be a localized matter involving only a 

couple wells with overlapping cones of depression or 

pressure relief. Instead, the interference may involve 

hundreds of wells and widespread overdraft of an entire 

b . 1 b ·f 't 19 
as1n or arge su area o 1. Numerous cases may, of 

course, fall anywhere between these two extremes. 

B. Related Ground Water Management Tools 

Reasonable pumping level regulation is not the 

only mechanism av'ailable in appropriation doctrine 

states to cope with declining ground water levels. Two 

related tools are discussed below. 
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1. Well Spacing 

Some states al so have wel 1 spacing 20 
statutes. 

Well spacino can prevent pumping level problems due to 

overlapping cones of depression or pressure relief. 

Even in this situation, however, a well spacing statute 

wi 11 not necessarily supplant the reasonable pumping 

1 evel concept. For example, a Wyomin~ statute· gives 

the state engineer power to regulate "the spacing, 

distribution and location of wells in critical 

21 
areas." To develop spacing regulations, the state 

engineer would seem to .need the guidance of some sub­

stantive standard outside the quoted statutory formula. 

Colorado requires at least 600 feet between wells 

outside designated ground wate.r areas, unless the 

circumstances in a particular case warrant an excep­

tion. 22 Again, the state engineer needs some substan­

tive standard to pass on requests for exceptions. 

South Dakota requires artesian and shallow wells to be 

located "in order that the flow of the wells may be 

properly equalized and least likely to interfere with 

each other. 1123 This statute, too, leaves room for 

judgment. The underlying substantive standard in all 

these cases might appropriately be keyed to the state's 

concept of a reasonable pumping level. 
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2. Regulation of Mining 

The reasonable pumping level statutes could apply 

to water level decline associated with widespread 

long-term overdraft. A number of appropriation doc-

trine states with such statutes also have legislation 

or case law aimed 

a f h 
24 ra t, owever. 

more specifically at general over­

The two basic approaches are to 

allbw controlled mining an~ to prohibit mining. Either 

way, the question arises of whether any role is left 

for the reasonable pumping level statutes. 

25 The New Mexico case of Ma the rs v. Texaco,· Inc. 

il 1 us tr ates control lea riining. The court held that a 

state statute protecting existing water rights against 

impairment frqm new wells did not prevent mining two­

thirds of the water in a nonrechargable basin over a 40 

year period. Although some of the remaining . water 

could s.til 1 h.e economically wi thdr.awn for domestic use 

and perhaps a few other uses, projections indicated the 

infeasibility of withdrawing such water for agriculture 

26 or most other uses. The mining schedule in Mathers 

appears premised upon a notion of pumping lift protec­

tion for existing wells that was. considered reasonable 

in view of the nonrecharqeable character of the basin. 

The lack of recharge required continuing water level 

decline and a fixed life for most wells if the resource 

was to be put to maximum beneficial use. The court's 

notion of reasonable protection was not fundamentally 
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different from what is embodied in explicit reasonable 

pumping level statutes found in other states. 'J'hus, 

much of the cliscussion to follow of factors bearing on 

the rr,easure of reasonableness under the pumping level 

statutes should also apply to controlled mining in 

situations like Mathers. 

Turning now to the prohibition of mining, statutes 

in son,e states limit ground water withdrawals to safe 

· · · 1a· 27 h · · a f sustaining yie , t e anticipate average rate o 

28 
future recharge · or average annual replenishment of 

supply. 29 Most if not all of these statutes could be 

construed either to prohibit mining absolutely or to 

imp0se a flexible prohibition. Under the flexible 

approach minincr would be al lowed for a time,. after 

which annual withdrawals woulc'I then 'be curtailed to 

bring total discharge into equilibrium with recharge. 

This would make sense if the best use of some storage 

is withdrawal and consumption on the surface but fur­

ther depletion of storage would increase pumping and 

other costs beyond expected benefitsi Another possible 

justification would be that mining the top part of 

storage may thereafter increase the sustained annual 

yield of a basin by increasing recharge or decreasing 

· · · 30 
natural discharge. 

The present question is whether such statutes 

leave any role for the reasonable ground water pumping 

level concept, outside of localized wel 1 interference 
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cases. In theory, an absolute prohibition of mini no 

would not. Water level decline due to general over-

draft would he taken care of by a rule of no overdraft. 

As a practical rnat.ter, however, proof of mining may · 

entail an expensive and uncertain contest between 

expert witnesses regarding total recharge and 

h 31 . . k' . c arge. A senior appropriator see 1ng pumping 

dis­

level 

protection might well find a less expensive, speedier, 

and more certain remedy under a reasonable pumping 

leve 1 theory. Especially is this true if the pumping 

level statute has been implemented hy detailed admini­

strative regulations and if ground water aquifer model­

ing has not yet produced uncontrovertible data regard­

ing mining, i.e., long run total recharge and discharge 

figures for the particular area. If a flexible prohibi­

tion of mining were adopted instead of an absolute 

prohibition, it would then be necessary to determine 

how much depletion to al low before the ban on mining 

becomes operative. This determination ought to be 

influenced at least in part by what a reasonable pump-

ing level is thought to be. Thus, the reasonable 

pumping level concept may be significant under both an 

absolute and a flexible prohibition of mining. 

c. Social and Economic Variables 

The fact settings in . which the reasonable ground 

water pumping level statutes must operate are diverse. 
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The senior appropriator, who might benefit from pumping 

level protection, could he a small domestic user. One 

example would he a family farmer who receives irriga­

tion water from an irrigation aistrict, but because of 

the poor quality of. that water has a small domestic 

wel 1. Another would be a widow with six children who 

has a few acres on the outskirts of town where she 

pastures a !""ilk cow and grows vegetables to feed her 

family, with water to irrigate the pasture and garden 

and supply household needs coninq from a shallow well. 

Instead of a domestic user, the senior appropriator 

rriight be an aqricul tural ,. municipal, industrial, recrea­

tional, or other type user of varying size and economic 

capability. 

The junior appropriator, who might oppose pumping 

level protection for the senior, could be either a 

single snial l user whose wel 1 is simply too close or a 

large operator using the water for anything from munici­

pal needs to energy production. Instead of a single 

junior appropriator, 

aggregate may cause 

a number of junior wells in the 

or thr~a ten water leve 1 decline. 

In an extreme case, a senior appropriator might be 

unable to affora additional ground water extraction 

costs and be facing cessation of water use if not loss 

of occupancy of the land. Perhaps at the other 

extreme, junior and senior wel 1 owners 

competing profitable businesses and he 

mtght operate 

fighting over 

comparative economic advantage in production costs. 
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Which, if any, of these social and economic fac­

tors should be taken into account in setting reasonable 

ground water pumping levels and how should they he 

weighed? A logical starting point in the search for 

answers is an analysis of the language of the present 

pumping level statutes. 

II. EXISTING STATUTES 

A. States with the Reasonable Pumping Level Approach 

The appropriation doctrine governs both under­

ground streams and percolating ground water in Alaska, 

Colorado, Idaho, Kansas, Montana, Nevada, New Mexico, 

North DaJ.rota, Oregon, South Dakota, Utah, Washington, 

d 
. 32 an Wyoming. Al 1 but New Jlt1exico and Utah have some 

variety of reasonable pumping level statute. 33 

Even New Mexico and Utah probably could employ the 

reasonable pumping level concept, · if desired, without 

new leqislation specifically authorizing it. A New 

Mexico statute prohibits the iMpairMent of existing 

water rights within basins declared by the state engi-

h bl . t . bl b. d ' 34 neer to ave reasona y ascer a1na e oun ar1es. 

Although this· statute has been construed to allow 

controlled mining in a nonrechargeable b 
. 35 as1n, it 

could equally wel 1 function as a reasonable pumping 

level statute in an ·appropriate case. 36 ·Traditionally, 
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Utah has protected a senior appropriator's means of 

diversion without regard, to its reasonableness, 37 but 

the Utah court may now be moving toward of a reasonable 

38 means of diversion approach. 

B. Artesian Pressure 

Some of the reasonable pumping level statutes are 

silent about artesian 39 pressure. This should not 

necessarily foreclose leqal protection of diversion 

systems using a combination of artesian pressure and 

pumping to lift ground water to the surface. A couple 

of those statutes are phrased to protect only reason-

40 able pumping levels, however; and arguably they imply 

that a means of diversion consisting wholly of artesian 

pressure, i.e., a flowing artesian wel 1, is per se 

unreasonable. 41 

Other statutes do expressly mention artesian pres-

42 
sure. They stop short of guaranteeing that the 

owners of flowing wells. wil 1 never have to inst al 1 

43 
pumps, however. The best that can be said for flow-

inq artesian wells, under the most favorable of the 

statrites, is that in unique circumstances such a means 

of diversion might qualify as 
44 

reasonable. In the 

main, however, the statutes seem to contemplate the use 

of pumps, either exclusively or in conjunction with 

artesian pressure. 
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c. Water Level and Pumping Lift 

Some of the statutes refer to water level in the 

45 ground, while others focus more upon pumping lift to 

the f 
46 

sur ace. For example, a Kansas statute 

authorizes "a reasonable • lowering of the static 

water level,~ 47 while a Washington statute is worded to 

protect "a reasonable or feasible pumping lift. 1148 Any 

thought that the Washington language might indicate 

more concern about the economics of lifting water to 

the surface is dispelled, however, by the further 

direction in the Kansas statute that the state engineer 

must consider the economics of pumping ground water for 

the uses involved when he determines reasonable static 

water levels. Furthermore, even though the Washington 

statute speaks of pump lift rather than static water 

level, administrative requlations issued for at least 

one ground water management subarea in Washington are 

worded in terms of static water leve1. 49 

The. water level approach may be less complex, or 

at any rate less ambiguous, than the pumping lift 

approach in one respect. In determining the pumping 

lift of an existing wel 1, what are the beginning and 

ending points of the measurement? Should the beginning 

point he affected by whether a wel 1 is located on a 

hill in a valley? What if the well is situated below 

the high point of land to be irrigated and additional 

surface pumping is needed to get the water to part of 

- 13 -



the land? How far down should the measurement go -- to 

the static water table, to the bottom of the cone of 

depression, or to some other point? If the measureMent 

incl uaes the drawdown caused by operation of a pun,p, 

decision would be required about pemissible wel 1 

efficiency because the drawdown of a wel 1 is in part a 

function of its efficiency. Also localized differences 

in transmissibility within ari aauifer can produce 

sioni ficant variations in drawdown. 

should that he taken int·o account.? 

To what extent 

In contrast, a 

statute worded in terms of water level, especially 

static water level, may more readily invite simpler 

calculation based on a ground water level unaffected by 

. 50 recent pumping. 

D. Modification of Protected Pumping Levels 

The reasonable pumping level statutes tend to be 

silent about modification of levels over time. The 

Idaho court has said in dictum, though, that the state 

pumping level legi slat.ion implicitly contemplates 

modification to conforr, to h 
. . 51 

c ang1ng circumstances. 

The court's position seerns sensible and may become a 

standard approach. 

Coping with change in the pumping level context 

has a parallel in existing nonconforming uses under 

zoning law. In both cases the existing use,~, the 

uncommonly shallow well and the plumbing supply shop in 

a residential neighborhood, may be disharmonious if not 
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totally incompatible with the plan for the area. The 

zonina law technique of amortization allows an in­

appropriate land use to continue without change for a 

fixed period, such as five years, after which it must 

terminate and the use must thereafter conform to the 

zoning for the area. 52 This gives the landowner time 

to recoup on his investMent in existing facilities an~ 

to prepare for the change. The strongly prevailing 

modern view is that zoning amortization provisio~s are 

valid if reasonable. 53 

The zoning amortization analogy has its limi ta-

tions, however. First, so many variables affect , the 

question of reas6nableness 54 that predicting result~ in 

specific fact situations from prior case law is diffi-

cult. Second, appropriation doctrine states commonly 

allow a change in the point of diversion, place of use, 

or purpose of use of a water right only so far as other 

· ·11 t b · · a 55 appropriators wi no e 1nJure. Suppose that 

after the an,ortization period for a shallow wel 1 pass­

es, its owner cannot afford to pump from the new, lower 

water level for the same use as he fore. In addition, 

assume that any economically feasible change in point 

of diversion, place of use, or purpose of use will 

injure nearby wells or that the cost of gathering data 

to prove no injury would be prohibitive. Though ap-

propriation doctrine water rights are subject to police 

power regulation, they are generally regarded as proper~ 
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ty that cannot be taken without just compensation. 56 

· Has a vested water right been taken by the pumping 

level amortization? 57 

A rough parallel in zoning law would be the phase 

out of a nonconforming building that cannot ecbnomical­

ly be moved or remodeled to conform. The zoning cases 

involving substantial structures rather than mere 

nonconformincr use of unimproved land, outdoor advertis­

ing signs, junkyards, and the like -- oenerally have 

required a fairly long amortization period to withstand 

58 constitutional challenge. Thus, if a water right at 

a shallow well cannot readily he changed in point of 

diversion, place of use, or purpose of use to enable 

continuea exercise of it, a short amortization period 

may be constitutionally suspect. 

A recent trial court decision fro~ Montana took an 

approach akin to amortization, al though no future 

period of use was involved. The court held a junior 

appropriator liable for causing increased pumping costs 

at two senior wells. The owner of a third senior well 

using what the court called a cement well pit was 

denied da111ages for the cost of a new we1 l and pump, 

however, because that well was more than thirty years 

old and the "evidence indicates that wells of this type 

are depreciated out by this time." 59 
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E. Factors Bearing on Reasonableness 

Perhaps the most striking common feature of the 

reasonable pumping level statutes is their lack of 

specific guidance regardinq the measure of reasonable-

ness. The little express statutory guidance available 

is analyzed helow. 

1. Economics 

A number of the reasonable pumping level statutes 

. . 60 
mention economics. The economic concerns fall into 

two categories: (1) protecting senior appropriators 

against water level decline beyond their economic 

capacity to continue to pump and (2) achieving overall 

economic development of the ground water resource. 

'T'hese concerns are likely to be important regardless of 

whether a particular pumping level statute mentions 

both, one; or neither them. 

For exarnp le, the Alaska pumping level 
61 

statute, 

which has been copied almost verbatim in Montana and 

62 North Dakota, permits the lowering of artesian pres-

sure if prior appropriators can "reasonably" acquire 

their water under the changed conditions. Although the 

statute aoes not delineate factors bearing on reason­

ableness, ,commentary on it by its principal draftsman 

indicates an . economic aspect· to the standard: "' Un­

reasonable' changes in water conditions seem to be 
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those in which later appropriators with superior eco­

nomic capacity such as power companies or cities impose 

costs 'beyond the economic reach' of smaller appropria-

tors such as . . t .. 63 1rr1ga ors. Another Ala ska statute 

invites consideration of overall economic development 

by declaring a policy of managing water "to enhance •• 

• the overall economic • 64 • • wel I-being" of Alaskans. 

Even }vi thout this latter statute, the same policy may 

wei 1 be implicit in the appropriation doctrine in view 

of its historic function of promoting economic develop-

65 
rnent. 

The two kinds of economic concerns stated above 

were evident in a recent trial court decision - from 

Montana. The judge decided that the defendant's junior 

well affected "so~e of the senior appropriators to the 

extent that it is not economical, practical or conven-

ient for [them to pay added ground water with-

drawa l costs] considering their historical means of ap­

propriation. 1166 In an accompanying opinion, the judge 

referred to a general Montana statute declaring a 

policy of encouraging the development and conservation 

of the waters of the state for the maximum benefit of 

67 its people. Thus, he seemed concerned with both the 

economic capacity of individual senior appropriators 

ano overall development of water. 

The Colorado and Idaho pumping level statutes, in 

closely similar language, recognize potential tension 
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between protecting the diversion systems of senior 

appropriators ana overall economic ael

1 

elopment of 

68 
ground water. The Idaho statute providels: "While the 

doctrine of 'first in time is first in right' is recog­

nized, a reasonable exercise of this riJht shall not 

I block fu 11 economic development of underground water 

resources, but early appropriators shall be protected 

j n the Maintenance of reasonable ground water pumping 
I 

levels. " Although this tension is ~ot expressly 

recognized by statute in many states, I it is often 

likely to he at the heait of pumping lev~l issues re­

gardless of the specific statutory structure in a given 

jurisdiction. 

The tens ion cannot be resolved wi thoult determining 

how subjectively the economic limits of kenior appro-
1 

priators shoula be judged. The more subdectively the 

econdmic limit criterion is applied, the g~eater is the 

potential impediment to aggregate econornip development 

• I • • 

of ground water. A common law appropriation doctrine 

case from Colorado illustrates the problem!. In City of 

1 a S ' B d . 6 g the 1 ' t ' fl f ' ' t d Co ora o ... pr1ngs v. en er, p a1n .1
1 

s 1rr1ga e 

about fifty acres of pasture and cultivat~d land under 

a senior ground water right. They sought to enjoin 
I 

junior appropriators from lowerinq the I water table 

below the intake of their pumping facilities. The 

state supreme court held that priority of lppropriation 

does not give a right to an inefficient melans of diver-
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sion, and it remanded the case for determination of the 

level at which each junior appropriator must cease 

diverting water to meet the demands of a senior appro-

priator. It instructed the trial court that: 

the conditions surrounding the diversion by 
the senior appropriator must be examined as 
to whether he has created a means of diver­
sion f_rorn the aquifer which is reasonably 
adegua te for the use to which he has histor­
!cal ly put the wate~ of his appropriation •• 

[Senior appropriators] cannot be re­
quired to improve their extraction facilities 
beyond their economic reach, upon75 considera­
tion of all the factors involved. 

The supreme court did not list the factors involved, 

but the plaintiffs' historical use of water seems to be 

one of them. (luery, however, whether their historical 

use was irriqation or smal~ scale irrigation? In other 

words, if econoriiPs of scale would enable a 400 acre 

irrigator to pump from a much greater depth than a 

fifty acre irriga tor, is it relevant that the plain­

tiffs historically were fifty acre irrigators? 

A_ few years after the Bender decision, Colorado 

enacted its present legislation callinq for full econo.;. 

mic development of designated ground water hut also 

protecfing senior appropriators against the lowering of 

water levels below reasonable economic limits of with-

71 drawal. While the ground water in Bender probably 

would not have constituted designated ground water 

under the subsequent legislation, the parallel between 

the statutory concern with economic 1 imi ts of with­

drawal ano the economic reach language of Bender is 
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b 
. 72 

0 V.10US. Arguably, however, the legislation fore-

closes· as subjective a view of a senior appropriator's 

73 situation as the Bender language might allow. The 

legislation states it shall not "be construed as entit­

ling any prior designated ground water appropriator to 

the ria intenance of the historic water level or any 

other level below which water still can be economically 

extracted when the total economic pattern of the parti-

cular designated ground water bas in is 
· 74 

considered." 

If a fifty acre irrigator does not fit the total eco­

nomic pattern of the basin, apparently his inherent 

economic limitations on depth of withdrawal due to the 

size of his operation should not count 75 for much. 

Kansas and Nevada have similar statutory provisions 

tending to preclude a highly subjective 76 approach. · 

Variations in statutort language could affect the 

weight of the competing concerns of protecting early 

appropriators in their investments and overall develop­

ment of ground water. As noted earlier, the Alaska 

pumping level statute focuses on assuring that senior 

appropriators will be able reasonably to continue to 

withdraw water, although Alaska also has a more general 

statutory policy of enhancing the overall economic 

well-being 77 of Alaskans. The Wyoming pumping level 

statute, in contrast, focuses on managing water levels 

to achieve "maximum beneficial use of the water in the 

source of 
78 supply. 11 While the phrase II maximum be ne-
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ficial use" may he somewhat flexible, 79 the tradi tiona1 

understanding of beneficial use 80 leaves doubt that the 

statutory languagewould include the pump lift benefits 

to senior appropriators from leaving more water in the 

ground. At any rate, the pumping level statute itself 

does not express concern about continued operation by 

senior appropriators with a shallow economic reach. 

Arguably such concern is implicit, to a degree at 

least, from the appropriation doctrine tradition of 

fostering economic development by affording security of 

. t t . t f · 1 · t · · 81 1nves men in wa er ac1 1 1es. 

In sum, the ~laska pumping level statute focuses 

upon reasonable protection for senior appropriators, 

with probably some interplay from a more general statu­

tory declaration of a policy of overall economic devel­

opment. The Wyoming pumping level statute focuses upon 

maximum beneficial use of ground water, with perhaps 

some interplay from the appropriation doctrine tradi­

tion of affording security of investment to early 

approp_riators. Whether these variations in statutory 

pattern will in fact produce differin9 results in 

similar cases, though, remains to be seen. 

Another factor may affect the tension between 

recognizing the economic iimits of senior appropriators 

and overa.l l economic development. Although the. prior-
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ity principle is fundamental to the appropriation 

,.::i t . ·. 82 ,1oc rine, not all states with that doctrine are 

equally committed to it. To the extent that concern 

about the economic limits of senior appropriators 

derives from the notion that priority in time should 

qive special right or status, 83 the wea"ker a state's 

coromi trnent to the priority principle is in other as­

pects of ground water management, the less r,ay be the 

expected protection of smal 1 senior appropriators in 

th~ir diversion systems. 

Wyoming, for exarnple, seems to have a relatively 

weak commitment to the priority principle for ground 

water. One statute authorizes the state engineer to 

cope with insufficiency of supply in ground water 

84 control areas through a system of rotation if "cessa-

tion or reduction of withdrawals by junior appropria­

tors wilt not result in proportionate benefits to 

senior appropriators."
85 Depending upon the inter-

pretation given "proportionate benefits," this statute 

could produce results differing significantly from 

st:.rict' adherence to the rule that priority in time 

gives priority in right. 
86 Another statute declares 

that domestic and stock use wells "shall have a pre­

f~rred right over rights for all other uses, regardless 

of ~heir dates of piiority, subject tb the provisions 

of section · [ 41 ;_3-911 J • • Section 41-3-911 then 

provides in part: 
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Whenever a wel 1 withdrawing water for 
beneficial purposes shall interfere unreason­
ably with an adequate wel 1 developed solely 
for domestic or stock uses • • • the state 
engineer may, on the complaint of the op­
erator of the stock or domestic well, order 
the interfering appropriator to cease or 
re~uce withdrawals of ground water, unless 
such appropriator shal 1 furnish - at his own 
expense sufficient water at the former place 
of use to meet the need for domestic or stock 
use. In case of interference between two 
wells utilizing water for stock or domestic 
use ..• the appropriation with the earliest 
l_sic] priority shall have the better right. 

Returning to some of the fact situations mentioned 

earlier, 88 the family farmer and the widow with domes­

tic wells should continue to receive water so long as 

each has "an adequate wel 1," despite withdrawals by 

larger appropriators. If they fare well, however, it 

is not because of their priority in time, but because 

of the nature of their uses. A small irrigator with a 

senior ground water appropriation would seem not to 

fare as well. 

A numt-er of other states also have statutes that 

a f h . . . . J 89 epart rom t e priority pr1nc1p.e. The rnos t common 

~eparture is a preference for domestic or certain other 

uses. 

In acldition to departing from the priority prin­

ciple, preferred status for some water uses may affect 

the tension between protecting early appropriators and 
r 

overall economic development in another way. Por exam­

ple, Oregon empowers its water resources director to 

desiqnate preferred uses in certain areas ana to oeny 

or limit permits for new wells that would cause "undue 
- 24 -
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• t f II • th • • 11 90 in er erence wi existing we s. Where domestic 

use has been designated for preferred status, arguably 

the economic reach of domestic users should be highly 

significant in deciding what constitutes undue inter-

f . th 91 · erence in ose areas. Nevada has a similar statu-

92 
tory scheme, but adds an apparently unique provision 

to minimize the impediment to further grounc water 

development due to preferred status for domestic wells. 

The state engineer is authorized to prohibit new domes­

tic wells in areas where water can be furnished by an 

entity such as a water district or a municipality. 93 

2. Other Factors 

The reasonable pumping level statutes contain few 

references to factors other than economics that should 

ff t . 1 1 f t. 1 · 94 a ec pumping eve s. A ew men ion water qua i ty, 

but . more generally applicable water auality statutes 

may require or at least authorize consideration of this 

f 95 actor anyway. An .occasional statute indicates that 

pumping level requlation should take into account the 

ff . f t ' ht · 96 e _ect upon senior sur ace wa er rig s. Again, the 

same rnay arguably be compel led or authorized by more 

general law in some states regarding coordinated manage-
. 97 

ment of surface and ground water. Finally, as al-

ready noted, some western water codes state preferences 

for domestic and other uses. 
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3. Summary 

An administrative agency or a court undertaking to 

make decisions under a reasonable pumping level statute 
, 

must know what factors to consider and how to weigh 

them. The existing pumping level statutes vary in the 

express guidance they give. A number of them refer to 

economic factors. Some declare a policy of full econo­

mic devel6pmentr some express concern about the econo-

mic limitations of senior appropriators. A couple 

recognize potential conflict between the two types of 

economic concerns. Some states have water quality, 

water adJT1inistration, or use preference statutes that 

might figure into pumping level decisions. Overal 1, 

however, th~ existing pumpinq level statutes ara incom­

plete in listing factors, weighting them, or declaririg 

policy with specificity. If other guidance is to be 

found, it must come from probing more deeply. 

III. UNDERLYING GOALS 

In an effort to fil 1 gaps in express statutory 

directives, general goals implicit in the reasonable 

pumping level statutes and related features of appro­

priation doctrine law are explored below. Variations 

exist among the states, of course, and identifying a 
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particular theme in some states is no guarantee that 

the theme holds in yet another state. The purpose is 

to illuminate possible goals to facilitate asking the 

right .questions in any patticular jurisdiction. 

Water or natural resource statutes in some states 

distinguish between economic and social goals in re-

98 source management. That distinction is a useful 

organizing principle for the discussion below. 

A. Economic Goals 

a. 

1. A Fistorical Pers12ective 

Preventing or Curtailing Overdevelopment 

The western water law doctrine of prior appropria­

tion began in the mid-nineteenth century as a means of 

al locating rights in surface streams. 99 Although it 

was soon applied to underground 100 streams, no strong 

movement to extend the doctrine to other ground water, 

101 cal led percolating water, emerged until the second 

quarter of the twentieth 102 century. Before that, 

percolating water was governed by several systems, 

namely, the absolute ownership doctrine, the rule of 

reasonable use, and the correlative rights aoctrine. 103 

In many western states a major factor in the ex­

tens ion of the appropriation doctrine to percolating 

water was a desire to regulate overdevelopment of such 

t 104 wa er. 'J'he principle that priority in time gives 

priority of right can prevent overdevelopment when 
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supplemented by a permit system under which new permits 

are denied once a desired level of development is 

reached. i'7here overdevelopment has already occurred, 

the priority principle can curtail it by forcing clos­

ure of wells in inverse order of priority until the 

a · a a t· · h. d 105 es1re re uc 10n is reac e. Whether the objective 

is preventing overdevelopment or cutting back on it, 

however, some standard is needed to determine when 

overde,veloprnent occurs. Unless a senior appropriator 

is guaranteed not only the right to a given quantity of 

water but also his historic means of diverting it, the 

priority principle alone cannot define when overdevelop­

ment occurs. 

The protection of means of diversion issue has 

arisen on surface streams as well as with ground 

106 water, but there drawing the line on development is 

often simply resolved l,y the physical impossibility of 

diverting more water than is flowing in a stream in a 

given year. Ground water aquifers, in contrast, typ-

ically contain large quantities of storage accumulated 

over many years. This storage feature eliminates the 

possibility of a simple physical limit on withdrawals 

in a given 
107 

year. The reasonable pumping level 

statutes make sense as a legislative effort to state a 

standard for ground water, albeit of uncertain contour, 

regarding the line hetween permissible development and 

a 1 · t 108 t a a h' h th be over eve opmen -- a s an ar. w ic can en 

implemented through the priority principle. 

- 28 -



b. Promoting Developrnen~ 

The appropriation doctrine has lonq been character­

ized by a policy of promoting water development by 

giving security to investors in such development. As 

the Wyoning court put it in 1896: 

The climate is dry; the soil is arid and 
largely unproductive in the absence of irri­
gation •••• Irrigation ••• cannot be ac­
cor,plished with any degree of success or per­
manency without the riaht to divert and appro­
priate water of ~atural streams for th~t pu109 pose and a security afforded to that r1qht. 

In fact, a study prepared for the National Water Commis­

sion concluded that the prime reason for the continued 

vitality of the appropriation doctrine is the econornic 

~ ] t 1 i't 1· h llO ueve .oprien goa accomp 1s es. 

Although the tradition of promoting development 

through security of investment began with surface 

stre~rns, that policy was not forever limited to surface 

streams. The rule of absolute ownership, which dornina­

ted percolatinq ground water law in this country during 

the last half of the nineteenth . 111 century, freely 

al lows a landowner to extract ground water without 

regard to the impact upon a neighbor's well. 112 The 

doctrine's failure to protect well owners in .their 

source of supply was an important factor in its subse-

t d 1
. 113 quen ec 1ne; fear was expressed that people would 

not invest to develop wells if a neighhor might later 
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sink a deep well that dries up the earlier wel 1. 114 In 

contrast the reason able use rule, which became popular 

during the early part of the twentieth 115 century, 

provided a measure of protection. It al lowed one wel 1 

owner to interfere with another's well only if his use 

was reasonable under the circumstances. 116 Ironically, 

appropriation doctrine advocates later criticized the 

reasonable use doctrine for failing to provide enough 

. f . t t· 117 security o 1nves.men • The objection was that 

. anyone owning land overlying the source of supply 

might, at any time, cornrnence a. "reasonable" use .of 

water that would interfere with the supply to prior 

users. 

In a number· of western states, preventing or 

curt~iling overdevelopment was no doubt a stronger 

force behind extension of the appropriation doctrine to 

percolating ground water or adoption of the reasonable 

pumping level concept, or both, . th.an was promoting 

development. In others, the reverse appears to, have 

been . the case. Nowhere was concern about promotir1g 

ground water development evidenced more strongly than 

in Idaho. In 1933 the. Idaho court had hela
118 

that' 

under .the common law of appropriation a senior well 

owner's historic means of diversion was protected 

against interference without regard to its reasonable-

; 119 
ness. The court's approach soon drew strong criti-

cism from a · commentator in an engineering journal on 
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the ground that it would impede water development: 

"[I] n many areas the first appropriator could require 

damages from every subsequent appropriator and each 

subsequent appropriator, in turn of priority could 

require damages from all later appropriators, until the 

last one would have to pay tribute to al I. 11120 At the 

annual state bar meeting in 1949, a leading Idaho water 

law authority discus sea the need for a ground water 

code. Fe made the point that ground water is "proba-

bly. the greatest undeveloped asset or resource" 

in the state. 121 

Subsequent statutory enactments in Idaho reflect 

the same sentiment. In 1951 the legislature enacted a 

ground water code affirming earlier ju<licial adoption 

122 of the appropriation cloctrine for al 1 ground water, 

ana two years later it added: 

..• while the doctrine .of "first in time is 
first in right" is recognized, a reasonable 
exercise of this right shall not block full 
economic development· of underground water 
resources, but early appropriators of under­
ground water shall be protected in the main­
tenance of r.easonable ground water pumping 
levels as may be established by the state 
reclamat~~n engineer has herein provided 

This statute recognizes that: (1) stored ground water 

is not al ways used most economically to provide Ii ft 

for the wells of early appropriators, and (2) absolute 

protection of historic JT1eans 

. d 1 t 124 Th economic eve opmen • e 

of diversion may · hinder 

statutory safety valve 

against counterproductive security of investment under 
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the priority principle is the reasonahle pumping level 

concept. 

In cone] uding this examination of the economic 

development tradition of the appropriation doctrine as 

it relates to ground water pumping levels, the follow­

ing observations by a lawyer-historian are instructive: 

[The rule of priority] was put forth • • 
• as an offensive doctrine justified by its 
power to promote economic development. In a 
capital scarce econ6my, its proponents urged, 
the first entrant . takes the greatest risks; 
without the recognition of a property right 
in the first developer -- a.nd a concomitant 
power to exclude subsequent entrants -- there 
cannot exist the legal and economic certainty 
necessary to induce investors into a high-
risk enterprise. · 

The [subsequent] attack on the rule of 
priority reveals the rasic instability of 
utilitarian theories of property. As proper­
ty rights came to be justified by their 
efficacy in promoting economic growth, they 
also hecarne increasingly vulnerable to the 
efficiency claims of newer competing forms of 
property. Thus, the rule of priority, wear~ 
ing the mantle of economic development, at 
first triumphed over natural use. In turn, 
those property riqhts acquired on the basis 
of priority were soon challenged under a 
halancing test or "reasonable use" doctrine 
that sought to define the extent to which 
n~wer. form:5 of1 jg:'operty might injure the old 
w1 th 1rnpun1 ty. · 

With slight revision this could have been written about 

modern ground water law in those western states where: 

(l) the doctrines of absolute ownership, reasonable use 

or correlative rights were rejected for the appropria­

tion doctrine to promote economic development by giving 

security of investment, (2) the priority principle was 
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initially regardea as giving a secure riqht to historic 

<'livers.ion systel"1s without reqard to their reason<lhle­

ness, but (3) the initial inclination was replaced by a 

reasonable pumping level approach. In a state 1 ike 

Idaho, then, it Might be said that while great security 

of investment (even absolute protection of historic 

c'liversion systems) riay initially have been perceivec'I as 

promot.in9 development, this approach "became increas­

ingly vulnerable to the efficiency claims of newer 

competing forJ11s of property." The competing claims 

were those of newcomers who wanted to take stored 

around water that was providing lift for senior appro­

priators and use it more productively on the surface. 

The cornrnentary quotea above was in fact written 

ahout developJT1ents in American property law from 1.780 

to 1860 as the country moved from an agrarian to a JT1ore 

industrialized economy. It demonstrates that the 

tension hetween promotina economic development by 

affording security of investr,ent and blocking new 

economic qrowth with too JT1uch security is neither 

peculiar to the pumping level problem nor of recent 

origin. 

2. A Cost-Benefit Perspective 

The dual objectives of promoting development and 

:rreventing or curtailinq overaevelopment blend together 

in a policy of optirnu1:1 development, i.e., neither too 
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little nor too much. The statutes that call for full 

or maximum economic development could readily be inter­

preted to . mean · optimum development _in. the sense;j'u,st 

stated. The Idaho court might hav~ had this in mind in. 

Baker v. Ore-Ida Foods, Inc. when it said: 

Idaho's Ground Water Act seeks to pro­
mote "full econoll"ic development" of our 
grouna water resources. • • • We hold that 
the Ground Water Act is consistent with t.he 
constitutionally emunciated policy of promot­
ing optimum development of water resources in 
the public interest. Idaho Const. art. 15, § 
7. Full economic development of Idaho's 
ground water resources can and wi 11 benefit 
al 1 of our citizens. Trelease, F. J., Poli­
cies for Water Law: Property Rights, Economic 
Forces and Publi~ 2~egulatiohs, 5 Nat. Res. J. 
1 (1965); •••• 

The cited article by Dean Trelease cautions that maxi-

r,ization "does not mean 

and use water compulsively. 

• that man should develop 

What is to be maxi-

mi zed is welfare from water use, not water use it-

] f II 127 se .• i'lor is the proper concern with immediate 

benefits only; the problem is one of optimum allocation 

f 
. 128 

o water resources over tune. 

At the national level, planning for optimum water 

d,evelopment has long been aorninated by cost-benefit 

1 
. 129 

ana ys1s. The Trelease article ci tea in Baker v. 

_9_!!:_?d':1 Foods, Inc. regards ext ens ion of cost-benefit 

analysis from its traditional sphere of federal public 

works expenditures to new private water development 

projects 

.,130 
ous. 

as being " [ f] or the most part obvi-

Further, a comprehensive study prepared for 
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the l'Ta tional Water Commission specifically advocates 

using a cost-benefit approach in ground water rnanage­

ment.131 Serious pursuit of a goal of optimum economic 

development in the setting of ground water pumping 

levels hardly seems possible without resort to some 

form of cost-benefit analysis. 

Thorough treatments of cost-benefit analysis, 

including such difficulties as the selection of a 

proper discount rate to cope with the time dimension of 

resource al location decisions and the avoidance of 

double counting of costs or benefits, are readily 

available. 132 Discussed below are some special consia~ 

erations that arise in the use of cost-benefit analysis 

to imple~ent the reasonable ground water pumping level 

concept. 

a. Physical Complexity of Ground Water Management 

Numerous potential physical effects from ground 

water withdrawal must be identified ana quanti,fied in 

dollars if the goal is to maximize net benefits from 

the resource over time. 133 One such effect is inter-

f . tch· th 1 t other wells. 134 
erence w1 e supp y o Another is 

interference with surface water rights if the agui fer 

is connected with a surface stream~ either by receiving 

h f · a· h · · t · t 135 y t . rec arqe . rom 1 t or 1 sc arg1ng 1n o 1 • e ano-

. 1 a . a b ··a 136 ther is an compaction an su s1 ence. In the San 

,Joaquin Valley of California, for example, the land 
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surface has subsided as much as 29 feet in some areas 

and about 4200 square miles have experienced subsidence 

137 exceeding one foot. The undesirable effects of land 

suhsidence include alteration of the flow of ·surface 

streams and irrigation canals, breakage of pavement, 

collapse of well casings~ obsolescence of topographical 

maps, and damage to buildings when pilings extend into 

the zone of subsidence. Ground water pumping can al so 

affect the quality of future withdrawals if water level 

decline increases recharge from a polluted 138 source. 

The more dramatic occurrences have involved salt water 

intrusion into coastal aquifers, but extensive saline 

water intrusion of inland agui fers has al so been repor­

ted. 139 Another environMental impact of ground water 

level decline may be the drying up of phreatrophytes 

that provide wildlife habitat. 140 

Of course, not al 1 of these potential physical 

consequences will be involved in every reasonable 

pumping level problem. In general, as one moves. from 

widespread overdraft to localized overlapping cones of 

pressure relief or depression, significant physical 

consequences other than well interference should become 

less likely. ~lso, in a given state, widespread over-

<lraft might be regulated more under a safe annual yield 

1 h 1 . . t . 141 th d or natura rec arge 1m1 at1on an un er a reason-

able pumping level statute. Nevertheless, to the 

extent that reasonable pmnping levels are part of an 
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over al 1 program to optimize ground water use, calcula­

tion of henefits and costs would seem essential. That, 

in turn, requires knowledge of the physical consequen-

ces of different alternatives. Unfortunately, all too 

often adequate hydrogeologic data to predict accurately 

the physical cQnsequences of ground water withdrawal is 

1 k . . 'f' 142 ac 1ng in spec1 1c cases. 

h. Uncertainty in the Psychology of Policy Implementa­

tion 

Suppose a proposal is made to drop the water table 

below the economic reach of some senior appropriators, 

forcing them out of existence, because it is thought 

this will facilitate development of newer More pro­

ductive uses of the water. Despite the expected short 

run economic gain, it must be asked whether the de­

crease in security of investment wil 1 reduce economic 

development · in the long run. Thus, full cost-ben~fit 

analysis of ground water pumping level policies re­

quires the making of conclusions (or assumptions) about 

how security of investrnent affects economic develop­

ment. 

A major difficulty is that little is known about 

the relationship between security of investment and 

economic development of ground water. The appropria-

tion doctrine tradition holds that a fair degree of 

143 
security is needed to promote development. Another 
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line of thought, associated with an article entitled 

"The Tragedy of the Commons, 11144 leads to the exact 

opposite conclusion. This view calls ground water, 

unlike coal for example, a "common pool" resource 

because extracting qround water from one well can 

affect the availability of water at other wells. 145 

Suppose the law does not limit ground water withdrawals 

but al lows anyone to take as much as he can capture. 

The tragedy of the commons develops in 
the following way: Overlying owners drill 
wells in a common groundwater basin. After a 
period of time, total extraction approximate­
ly equals total replenishment to the basin, 
so that the basin is in a steady-state condi­
tion. Each owner, at that point, calculates 
whether it is to his benefit to increase the 
amount he pumps. The advantage to him of an 
additional amount of water almost invariably 
exceeds the disadvantage to him of a slightly 
lowered water table in the basin overall. 
The owner will ordinarily conclude that he 
should pump the additional amount: "But this 
is the conclusion reached by each and every 
rational [overlying owner] •.. sharing a 
commons. Therein is the tragedy. Each man 
is locked into a· sys tern that compels him to 
increase his [pumping] . • • .rJ-thout- limit 
-- in a world that is limited." 

This suggests that a rule of capture, which affords no 

security of investment, will cause not underdevelopment 

hut overdevelopment of a common pool resource. The 

rationale is that a rule· of capture will· stimulate 

efforts by each well owner to capture as much water as 

fast as possible before someone else gets it. 

Which view about the relationship of security of 

investment and economic development is correct 
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traditional appropriation doctrine thinking or the 

tragedy of the commons analysis? If optimum, economic 

development is a goal of ground water management urider 

the appropriation doctrine, the answer is important in 

setting pumping levels. 

In theory, the question is subject to empirical 

investigation. If the appropriation doctrine tradition 

is correct, then the absolute ownership rule should 

impede · ground 

tially a rule 

water development because it is essen-

147 
of capture. If the tragedy of the 

commons view is correct, then the absolute ownership 

rule should lead to overdevelopment. In practice, how-

ever, empirical investigation can become terribly 

complex. For example, Texas has the absolute ownership 

doctrine while Kansas and New Mexico have the appropria-

tion doctrine 148 for percolating 9round water. Tra-

gedy of the commons analysis suggests overdevelopment 

should be worse in Texas, while traditional appropria­

tion doctrine thinking leads one to expect relative 

underdevelopment i~ Texas. Yet, an observer of ground 

. water use in the Highs Plains region of those states 

(albeit a self-acknowledged casual observer) reported 

in 1961 that mining was occurring and tolerated in all 

three states and that the patterns of development in 

h a . . ·1 149 t em were not 1ss1m1 ar. 

Even if the observation was correct, it fails to 

refute traditional appropriation doctrine thinking 
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about security of investment. Farly High Plains 

settlers believed their ground water carne from an 

ipexhaustible source -- a gigantic underground river 

that originated in the Rocky Mountain region to the 

northwest and flowed under the High Pl a ins on its way 

to the Gulf of Mexico. This theory prevailed well into 

the 1950's.
150 

Given this belief, it is hardly surpris­

ing that abstract legal insecurity of investment under 

the absolute ownership doctrine did not impede develop-

ment in Texas. Furthermore, even if some Texans began 

to douht the inexhaustible supply theory, there was 

a 1 so the economic impact of favorable agricultural. 

prices after World War II. 151 As the editor of a 

southwest farm journal wrote in 1948: "it is unsound to 

advocate to a farmer that he curtail pumping when with 

top market prices he can pay for his irrigation instal-

l . . h f. f t. .. is 2 at1on 1n t e. 1rst year o opera ion. 

Perhaps the traditional view that lack of security 

impedes development is correct in situations requiring 

heavy investment of labor and capital that probably 

could not ~e rec6uped without legally protected secur-

ity of investment. The contrary view that insecurity, 

i ·-~·-' a rule of capture, leads to overdevelopment may 

be correct for situations in which large initial invest­

ment either is not required to capture the resource or 

can be quickly recouped under prevailing economic 

conditions. If so, the actual effect of a policy of 
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reduced security of investment under the reasonable 

pumping level concept will depend upon: (l) how land-

owners view their prospects of capturing enough ground 

water to recoup development costs before someone with a 

deeper economic reach puts them out of busin.ess and { 2) 

their willingness to gamble. 

The premise of some reasonable pumping level 

statutes that absolute protection of security of invest-

153 
ment stiffles economic development presents an 

analogous situation. Opponents of this premise contend 

that junior well owners must be held liable for inter­

ference with the historic diversion systems of senior 

154 wells to avoid overdevelopment. Their rationale is 

that without liability, a junior will pump as long as 

the benefits he obtains exceed his own water extraction 

. costs even though the total costs, i.e., his own costs 

plus increased pumping costs to seniors, exceed the 

benefits. This is the tragedy of the commons analysis 

al 1 over aqa in. '{rl"/hich view is correct should depend 

upon: (1) the availability and reliability of predic-

tive orounc water basin models, ana ( 2) the wil linc;r-

ness of landowners to gamble on new development. 

Suppose, for example, that a landowner wants to 

put in a new well. Over a given time period, his 

expected gross henefits are $100,000 and his expected 

pumping costs are $60,000. In addition, the well will 

cause water level decline that increases the pumping 
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costs of senior well owners by $20,000. Under a rule 

makinq hiM liable to seniors for interference with 

their historic diversion systems, he would develop the 

well if hf3 were 01:miscient, since the total benefits 

are $100,000 and the total costs to him are $80,000 

(assuming no litigation or negotiation expenses). The 

qoal of economic efficiency says he should develop the 

well. Not being omniscient, however, the landowner does 

not know whether his liab.ili ty to seniors will run 

$20,000 or double or triple that. If the landowner is 

not inclined to gamble, he will not develop the. new 

well. If this il 1 ustration is typical, a legal rule 

qiving seniors absolute ( or high) security of invest-

155 ment wil 1 stiffle desirable economic development. 

In short, using cost-benefit analysis to establish 

ground . water pumping level policy requires assessment 

of costs in the form of. undue deterrence or overstimu­

lation of development associated with varying levels of 

security of investment. The difficulty is the amount 

of guesswork that is likely to have to go into such an 

assessr1ent. 

c. Selection of a Geograghical Accounting Area 

Cost-benefit analysis requires choice of a geo­

graphical accounting area, i.e._, a physical area over 

which to count costs and benefits. 156 The area might 

be national, reqional over several states, state-wide, 

- 42 -



or regional within a state. Ground water codes have 

been a matter of state legislation and typically are 

administered hy state agencies. Thus, the natural 

tendency may be to stop counting costs and benefits at 

state lines. One problem with this is that the physi­

cal effects of ground water withdrawal are not neces-

sarily limited to state boundaries. Also, if popula-

tions and economies develop at higher rates than can be 

supported by the long term water supply, crisis­

oriented solutions may be required that involve large 

expenditures and federally funded assistance. 157 Thus, 

a geographically wide cost-benefit perspective seems 

desirable. 

This raises the legal question of whether a state 

water agency has. power to count costs and benefits 

accruing outside state borders. Bean v. Morris 158 and 

Th C 1 d G d W t C . . 15 9 f ompson v. o ora o ·,roun a er omm1ss1on ~re o 

. . h' d 160 interest 1n t 1s regar. In Bean, the United States 

Supreme Court upheld a Montana .federal court decree 

protecting senior Wyoming appropriators from an inter­

state stream against depletion of the stream by up-

stream junior appropriators in Montana. The Court 

"assumed" Montana would be willing to ignore boundaries 

anc'l al low the same rights to be acquired from outside 

the state as within. It made this assumption because, 

absent legislation to the contrary, it had done so in 

earlier cases involving easements and other private 
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rights across a common boundary ana because: "~'lontana 

cannot be assumed to be intent on suicide, and there 

are as many if not more cases in which it would lose as 

there are in which it would gain, if it invoked a trial 

of strength with its neighbors. 11161 Thus, a state 

.. 1 · ..:,162 inc 1neu to administer water for the benefit of 

people in another sta.te would seem to have power to do 

so. 

The remaining questions are whether such power may 

be delegated to an administrative agency and how 

readily such delegation will be found. The Colorado 

Ground Water Commission applies a three mile test to 

determine whether designated ground water is available 

for new wells: 

[A] circle with a three mile radius is drawn 
around the proposed well site. A rate of 
pumping is determined which would result in a 
40% depletion of the available ground water 
in that area over a period of 25 years. If 
that rate of pumping is being exceeded by the 
existing wells within the circle, then the 
application fof6 j permit to drill a new well 
may he denied. . 

The issue in Thompson was how to apply the three mile 

test to a· well that the plaintiff proposed to sink in 

Colorado near the Nebraska border, so that 24% of the 

circle fell in Nehraska. The aquifer flowed from 

Colorado into Nebraska. The commission considered only 

the Colorado portion of the circle, concluded the 

proposed well would cause depletion exceeding 40% over 

25 years, and denied plaintiff's application for a 
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permit. If the commission had considered the water 

supply in the whole three mile circle, the plaintiff 

would have heen entitled to a permit hecause only the 

. Colorado portion of the three mile circle was overappro­

priated. The court held that the state-line policy was 

within the commission's delegated authority and that it 

implemented legislative directives in a reasonable 

manner. The court accepted the commission's view that 

further appropriation on the Colorado side of the line 

"with intent to stabilize or reverse the aquifer flow 

to the benefit of Colorado, would seriously impair 

vested Colorado rights far west of the state line and 

could ignite a destructive aquifer depletion race with 

h k a , , , t t 11 164 Ne ras a, an a Joining ·s a e. 

The court upheld an application of the three mile 

test that benefited Nebraska, then, partly because it 

also benefited Colorado by avoiding a destructive 

aquifer depletion race with Nebraska. The Colorado 

commission's refusal to go beyond state boundaries in 

applying the three mile test in Thompson was held 

proper not because the effect in Nebraska was irrele­

vant to Colorado interests hut, at least partly, for 

the exact opposite reason. The Thompson case arguably 

is authority for a state agency empowered to do cost­

benefit analysis of ground water. pumping levels to 

carry the accounting beyond state houndaries if there 

would be something in it for the agency's own state 

through improved interstate water relations. 
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B. Social Goals 

1. Norrriative Limitations of Cost-Benefit Analy­

sis 

The theoretical hasis of cost-benefit analysis is 

a measure of economic efficiency known as the Pareto 

. t . . 165 cr1 er1on. The basic Pareto criterion states that a 

resource al location is optimal if no chancte could be 

made under which at least one person would believe he 

is better off and no one would believe he is worse off. 

Conversely, a new al location would be superior if at 

least one person would believe he is hetter off under 

it and no one would believe he is worse oft. 166 This 

form of the Pareto criterion has virtually no practi9a]. 

application, thouqh. The status quo will almost always 

be Pareto optimal; 

b · 1 bl 167 e ava1 a e. 

a superior al ter,ti ve wil J. · seldom 
'\,l\., 

To ill us tr ate, suppose existing law 

protects the historic but inefficient diversion systems 

of senior appropriators. Changing the law to protect 

only reasonable <'Jiversion systems would not be Pareto 

superior even though large net benefits were expected 

to accrue to society if, as wil 1 almost certainly be 

the case, any senior appropriator would consider hi~~ 

self worse off under the change. 

A variation of the Pareto criterion states that a 

new al location . is superior to the status quo, even 

though some would helieve they are worse off under it, 

if those who qain from the change could compensate the 
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losers and stil 1 be better off. 168 This modifies the 

basic Pareto criterion with a compensation principle 

and may he described as Pareto with hypothetical com-

pensation. What it requires to make an alternative 

allocation superior is not actual compensation but only 

the ability of the gainers to compensate the losers and 

still be hetter off. This version of the Pareto cri­

terion is not a value neutral decision-making tool, 

169 however. Because the co~pensation is only hypothe-

tical and the losers in fact lose, some normative 

argument is required to explain why they should do so 

for the benefit of the gainers. This normative problem 

can be avoided only if an alternative is superior undei 

the basic Pareto criterion, i.e., when there are no 

b 1 . 170 losers ut on y gainers. 

It is the Pareto criterion with hypothetical 

conpensation that underlies cost-benefit analysis. If 

the dollar value· of expected benefits exceeds the 

dollar value of expected costs, then hypothetically the 

gainers could compensate the losers and still come out 

ahead. In this way, cost-benefit analysis can identify 

the alternative that maximizes net benefits. In addi-

tion to quantifying costs and benefits, a thorough 

cost-benefit analysis will include a separate statement 

of the distributional effects of a proposed course of 

t . 171 ac 10n. After this is done, however, the normative 

question remains of whether the gainers should gain at 

the expense of the losers. 
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Although the courts are unaccustomed to talking in 

terms of the Pareto criterion or cost-benefit analysis, 

the normative problem just stated has not .escaped 

judicial attention~ For example, in a negligence· 

action for property damage due to leakage from an 

irrigation canal, the Oregon court said: 

if the plaintiff's land is harmed by the 
conouct of the defendant, the latter cannot 
escape compensating the plaintiff for the 
harm simply by showing that the defendant's 
use had a greater social value than the 
p la inti ff' s. Thus, in the present case, it 
is immaterial that defendant's conduct in the 
operation of the canals was of great social 
value in that it would substantially benefit 
the other farmers in the area and the public 
generally, far outweighing the harm done to 
plaintiff alone. A landowner does not have 
to contribute to others a part of the value 
of his land without compensation, even if it 
is for a public purpose. The requested 
instruction, in effect, would have told the 
jury that it could deny plaintiff recovery· if 
it decided that the social value of the 
operating canal was suffici~ntly great. This 
would 192early have constituted reversible 
error. 

This is not. meant to imply that courts al~ow efficiency. 

to be pursued only if a change in the status quo meets 

the basic Pareto criterion or if actual compensation is 

paid under liability rules or eminent domain procedure. 

Rather, the point is that efficiency in resource alloca­

tion is seldom if ever the sole concern of legal rules 

regarding water use. It is thus now appropriate to 

turn to other possible concerns of the reasonable 

pumping level statutes and related appropriation doc­

trine law. 
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2. Distributional Goals 

I In an innovative article ahout law and resource 
I 

allocation, Calabresi and Melamed note that all socie-
1 

tiks have weal th distribution preferences such as for 
! 
I 
I 

more (or less) equality of distribution and for less 

I ( or more) wil 1 ingness to reward producers for their 

I • 171 
cohtributions to economic development. - They say pre­

I 

ferences rnay also exist regarding the distribution of 

speci fie c:mods, sometimes 174 cal led merit goods. An 

example is the view that everyone should have acer-
' I 

tain minimum of education, health care, or police pro-
I 

tebtiori reoardless of personal wealth. These observa-

ti~ms supply a useful framework for discussing distri­

bu~ional goals in pumping level policy. 

A ma:ior difficulty in attempting to isolate basic 

distributional policies of the appropriation doctrine 
I • 

I 

shpuld be noted before going further, however. Even 

af~er a particular distributional impact of the appro­
i 

pr[ation doctrine is identified, it may be hard to tell 

whether that impac~ reflects fundamental distributional 
I 
I 

po,1.icy or is rnerely a. by-pro<'luct of rules based upon 
I 
I 

so.me other policy such as promoting economic develop-

melnt. 

a. Wealth Distribution 

F.arlier this article alluded to the utilitarian 

. 1 . . t 1 175 inf uence in American proper_y .aw. 
I 
! 

- 49 -

With its empha-



si~ upon maximizing development, the appropriation 

doctrine seems particularly rooted in economic utili­

tarianism.176 The predominant theme of utilitarianism 

probably is the greatest good for the greatest number, 

but this does not necessarily lead to any particular 

view· regarding the proper distribution of weal th. Some 

utilitarians contend that under the economist's prin­

ciple of decreasing marginal utility of income, equal­

ity of distribution is more likely to produce the 

177 greatest good for the greatest number. Others favor 

inequality on the theory that if producers are rewarded 

to give them an incentive to produce, society as a 

whole will be better off with the resulting higher 

level of production despite the inequality of distribu-

t
. 17 8 
10n. 

Equality in American property law has been charac­

terized as being, at best, more of a commitment to a 

measure of social mobility throucrh competition that a 

preference for eaual di strihution of weal th. 1 79 The 

priority principle of the appropriation doctrine seems 

consistent with that. 'Giving a superior water right to 

the first in time hardly promotes equality of distri-

bution. The Desert Land Act and other federal land 

grant statutes, however, have provided a certain equal­

ity of opportunity for people to acquire arid western 

land upon which to put water ·to beneficial use and 

. Ith 180 acquire wea • 
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nistorically, the reasonable pumping level concept 

was an alternative to absolute protection of historic 

Means of diversion~ Viewed that way, it not only 

promotes development but distrihutes wealth to a 

greater number, i.e., junior as well as senior appro-

priators. It rrtay even distribute weal th more evenly, 

i.e., juniors may get more than if they have to pay 

damages to seniors. 

b. Merit Goods 

Domestic. and oiher use preferences under the 

appropriation doctrine seem to he more of a merit good 

181 than a wealth distribution preference. The implicit 

policy . is that domestic users shoulrl be able to get 

water regardless of limited economic reach. 

Pumping level policy can raise other merit good 

issues in a less direct fashion. The family farm has 

traditionally been viewed as socially desirable even 

h h 1 t . . ht b ff. . t 182 t oug. arger opera ions nng .e .more e 1c1en • 

In a loose sense, the family farm might be viewed as a 

merit good. There is evidence that because of econo-

mies of sea le, a large irrigator can afford to pump 

183 from a considerably greater depth than a small one. 

If pumping levels are geared to what is reasonable for 

large farms, small ones may be driven out of existence 

(except those which, fortuitously, can combine to the 

construct and operate a joint well). If the continued 

- 51 -



existence of smal 1 family fanns is in fact a societal 

goal, then pumping levels should be coordinated with 

tl1at it. Much the same issue arises, with potentially 

greater stakes, when agricultural uses conflict with 

municipal or ind us trial uses that can afford to pump 

water from substantially great depths. Does the 

agrarian way of Ii fe have some special merit entitling 

it to insulation from the forces of . ?184 economics. 

Questions can also arise regarding what might be 

called "demerit" goods. For example, even among fanns 

of the same size, the kind of crop produced may affect 

economic pumping levels. Should pumping level regula-

tions he predicated upon, .and thus encourage if not 

require, 

another? 

the production of one crop rather than 

To take a whimsical example, suppose the 

greatest dollar return from the land in a qiven area 

(and, hence, the greatest economically feasible pumping 

depth) could be attained by producing some unique 

variety of irrigated opiuM plant. Surely the American 

view of opium production as unmeritorious would pre­

clude the setting of pumping levels based on the eco­

nomic return from opium production. What if the great­

est dollar return could be attained by the production 

of malt barley, however, but the religious beliefs of a 

significant number of landowners in the area lead them 

to prefer not to produce a crop used to manufacture an 

alcoholic beverage? 
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3. Other Social Goals 

Do any noneconomic goals besides distributional 

preferences affect pumping level policy in appropria­

tion doctrine states? Calabresi and Melamed developed 

a threefold classification of factors bearing on re­

source allocation -- economic efficiency, distribution-

1 1 d th . t. 18 5 h k a goa s, an o er JUS ice reasons. T ey ac now-

ledge difficulty in deciding what to put in the other 

justice reasons category, given the hreadth of the 

other two. They make the interesting suggestion, 

however, that this final category may include reasons 

"which, though possibly originally linked to efficien­

cy, have ·now a life of their own. 11186 

Security of investment has been a pervasive theme 

in the appropriation doctrine. It is a major objective 

of the ~rinciple that first in time is first in right. -

It is also an objective of the rule that junior appro­

priators are entitled to the Maintenance of stream 

conditions existing as of the time of their appropria­

tions187 aria the corollary that an appropriator may not 

change the point of diversion or the place or manner of 

use of a water right if it will injure any other appro-

. . 1 . d. . ' . . t 18 8 F th priator, inc u ing Junior appropria ors. ur er-

more, while the appropriation doctrine prohibits waste 

in diverting, transporting and using water, only reason­

able efficiency is requiredr and the courts have been 

generally reluctant to require methods that are more 

- ·53 -



efficient th.an cus ternary in the locality. 18 9 
A commen­

tator has even suggested that the courts give more 

deference to custom here than in tort law negligence 

cases, where the prevailing view is that customary 

safety · practices are relevant but far from control ling 

on the issue of reasonable care. 190 All of this leads 

to speculation that security of. investment, though 

possibly originally linked to efficiency, has come to 

have a life of its own under the appropriation doc-

trine. 

French geographer Jean Brunhes' turn of the cen­

tury study of irrigation in several arid regions of the 

world led him to theorize that: (1) menacing irregular 

natural environments create psychological uncertainty 

varying with the degree and type of physical hazard, 

(2) generally people seek to free themselves from such 

psychological uncertainty by associating their common 

interests und.er fixed laws, and ( 3) whether and exactly 

how they seek to do so, however, is a function of their 

.attitudes toward cooperation and individualism, which 

in tur.n depends upon a variety of ethnic, historic, 

1 1 a 1 ' t' 1 . fl 191 If B h . . ega an . · po 1 1ca 1n uences. . run es 1s 

correct, it would hardly be surprising for the new 

western water law doctrine of prior appropriation to 

develop a fixation upon security of investment to cope 

with the uncertainties of water supply and for that 

fixation to come t6 have a life of its own. 
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The presently important question is how much 

importance security of investment should continue to 

have as the twentieth century draws to a close. Ih 

many areas, overdevelopment is a greater problem than 

er1couragi ng more development. Al so, today's irriga tors 

face considerable uncertainty about various factors of 

production, such as fertilizer and energy costs. Why 

should physical pumping level be the subject of special 

stabilizing regulation when the other uncertainties are 

not? Is it only because the government can more 

readily stabilize pumping level by legal command than 

it can fertilizer and energy costs? 

Security of investment in grouna water mana.gement 

can be discussed in cost-benefit terms, even though it 

has been treated so far under the category of other 

. t. th th . ff· ' 192 
JUS ice reas.ons ra er an economic e · iciency. A 

decision to lower pumping levels will have a "cost" to 

existing appropriators in the form of reduced security 

of investment. 193 Whether this kind of cost should be 

taken into account in cost-benefit analysis, however, 

depends upon how legitimate a value security of invest­

ment is. As economist E. J. Mishan pointed out: "The 

question of which effects are to count and which not, 

must, in the last resort, depend upon a consensus in 

the particular society. 11194 Much of the difficulty in 

giving specific content to the reasonable pumping level 

concept seems to stem from the lack of a modern con-
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sensus about the legitimacy of security of investment 

as a value for its own sake. 

IV. ALTERNATIVES 

The two extreme approaches to the pumping level 

issue are: (1) well owners have no protection·whatso-

ever in their diversion systems and each must pay his 

own costs of coping with declining water levels, and 

(2) existing appropriators are absolutely protected in 

their historic diversion systems an<'! have injunctive or 

damage remenies against interference by junior users. 

r,7h t th ' t f th t ' l 9 S ' h v· a ever e meri so ese ex reme views, ne1t er 

has much support in the West today. The appropriati'on 

<'loctrine states have overwhelmingly opted for a middle 

ground stated in terms of the reasonable pumping level 

standard. Some other middle ground approaches are 

examined below. 

A. Proportionality 

The proportionality alternative has been explained 

as follows: 

Well owners A, B, and C have been pumping 10, 
20, and 30 units respectively for a total of 
60 from a basin with an annual recharge of 
60. The water level is not declining. Now D 
drills a new well and pumps 40 units and the 
water table drops, causing the pumping costs 
of the three senior appropriators to increase 
by 10 -- A's by 2, B's by 4 since he had to 
deepen the wel 1 in addition to pumping from a 
lower depth, and C's by 4. Since the 
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seniors' continued pumping is as responsible 
for the decline as D's pumping is, they 
should each contribute 1~ir proportionate 
share of the externality. 

The "externali ty" to be shared might be computed in 

different 197 ways, but in simple form would be the 

total increase in pumping costs to all well owners from 

mining the basin by 4 0 uni ts after D begins pumping. 

The rationale advanced for sharing such costs is that 

. continued pumping by the three seniors is just as 

responsible as D's pumping for the overdraft. In 

short, the justification for apportionment of overdraft 

costs is physical causation. 

There are several difficulties with this approach. 

First, the administrative or legal costs of ascertain­

ing the proportionate share of each wel 1 might not be 

worth the trouble. Especially is this true in case of 

widespread overdraft involving numerous 

Second, legal liability is generally predicated on more 

than mere physical , causation alone. It tends to be 

fixed at least in part on the basis of moral and other 

1 . ·a t' 199 po icy cons i era ions. Third, most states already 

ha~e some pumpirig level law, and shifting to a propor­

tionality rule would raise a number of questions. In 

an appropriation doctrine state with the reasonable 

pumping level approach, why should the gainers from the 

shift gain at the expense of the losers? The logic of 

physical cause in fact seems a feeble answer. Also, 

how would the proportionality rule affect the appropria-
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tion doctrine tradition of economic development? Would 

it produce overdevelopment because D (in the illus~ra­

tion above) is not required to pay the total marginal 

cost of his pumping the extra 40 units, including in~ 

creased pumping costs to the three senior well owners? 

Or, would it lead to underdevelopment because the risk 

of future higher pumping costs if new wells are opened 

·11 a t · t t · · 1 t ?
200 aa· w.1. e er inves men in pumping p an s. In a i-

t ion, would a ~echanical proportionality rule be consis­

tent with distributional goals such as use preferences 

and family farms. Finally, if security of investment 

has come to have a life of its own, the uncertainty of 

the proportiona]ity rule associated with the risk of 

future new wells is a drawback. 

B. Rest~tement (Second) of Torts§ 858 

The Secona Restatement of Torts would allow a land 

proprietor or his grantee to withdraw water from be­

neath the land and use it for a beneficial purpose 

without. liability for interfering with use by others 

unless, int.er alia, "the withdrawal of ground water 

unreasonably causes harm to a proprietor of neighboring 

Jana through lowering 

artesian pressure, 

the water 

.. 201 

table or reducing 

The comment on this 

provision would impose liability for well interference 

if one person drills a· large wel 1 too close to 

another's wel 1. "There is usually water for both if 
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the proper distance is kept between them, and since in 

this case the person causing the harm could have easily 

avoided it, the harm he causes to the owner of the 

first well is unreasonable. 11202 

This example illustrates a difference between 

focusing upon the unreasonable causing of barm, as the 

Restatement does, and some of the reasonable pumping 

level statutes. For example, Alaska has no well spacing 

legislation, and its pumping level statute says that 

priority of appropriation does not give a right to 

prevent the lowering of a water table or artesian 

pressure "if the prior appropriator can reasonably 

obtain his water under the changed conditions. 11203 If 

the new water level is stil 1 within the economic reach 

of the senior appropriator, apparently the statute 

oenies him relief against a junior who~e well is too 

close. The sa~e may be true of statutes like those in 

Colorado and Idaho, 204 which quarantee only the main-

tenance of reasonable pumping levels. To authorize 

relief such language would have to be stretched to 

al low inquiry not only into what the pumping level is 

but how it got .there. 

Based on experience in Arizona under the reason­

able use doctrine, a critic of the Restatement has 

argued that its approach "in practice encourages in­

cr.eased pumping and excessive withdrawals at least 

until a complaint is made alleging unreasonable 
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.. 205 
uses. The same could probably be said of the 

reasonable pumping level statutes unless administering 

state agencies issue pumping level regulations before 

withdrawals become excessive. 

c. Pump Tax 

A pump tax has heen suggested as a means to 

achieve economic efficiency in ground water manage-

206 ment. nnaer a full-scale taxing approach, the 

amount of the tax would he based on the estimated value 

of the water. if withdrawn in the future discounted to 

present value. Those present pumpers whose uses pro­

duce revenues less than the pump tax and their other 

costs would then cease pumping, thus saving the re-

for future, valuable 207 The National source more uses. 

Water Commission has suggested that if full-scale 

pricing is too great a departure from orthodoxy, a more 

modest pump tax could at least move ground water use in 

the general direction of economic efficiency. For 

example, says the Commission, a decision could arbi­

trarily be made to manage a nonrechargeable aquifer for 

a life of 40 years. After determining how much water 

can be withdrawn annually, a pump charge could be set 

in an amount that would encourage pumping only of the 

water scheduled for availability in a particular year, 

no more and no less. The necessary level of pump tax 

208 
would be determined through trial and error. 
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The pump tax approach has been criticized for 

practical difficulties in political . 209 acceptance. 

These difficulties may well be insurmountable in states 

with·. an appropriation doctrine tradition. Certainly, 

the pump tax could have weal th distribution effects 

vastly different from the priority principle of the 

appropri~tion doctrine. Beyond that, the pump tax does 

not resolve the hard policy questions in pumping level 

management. It is more a tool to implement policy than 

to decide what the policy should be. If .it were agreed 

that maintaining a certain pumping level or rate of 

control led puniping level decline is desirable, that 

policy decision could be imple~ented in any of several 

ways, i~, by regulation (such as first in time is 

first in right), by a pump tax, or even by a subsidy in 

which the government people not to .Pump. 
210 The pays 

pump tax concept itself fails even to reach the hard 

and fundamental problem of balancing possibly competing 

economic efficiency and social goals to determine 

desirable pumping levels in specific cases. 

V. CONCLUSIONS 

This article opened with the statement from a 

National Water Commission study that: "No definitive 

guidelines exist as to what the measure of reasonable­

ness is or how it will be applied.f'211 Although the 
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reasonable pumpinq leveJ statutes incomp]ete1y enu­

merate factors that should bear on the measure of 

reasonableness, the root cause of the uncertainty lies 

aecper. Additional factors can be ascertained from 

study of appropriation doctrine laws and traditions. 

Definitive ouidelines in the sense of rules or some 

riethodology that will yield rnechanical answers, how­

ever, are impossib]e or at least unwise. Unless one is 

willinq to accept a sirnp1istic approach like the propor­

tionality ruJe, the need is inevitable to weigh poten­

t ia1 ly cornpe ting concerns about economic efficiency, 

wealth and merit good distribution, and (perhaps) 

security of investment as a goal in itself. 

The task then is to develop procedures to achieve 

know]edgeable and responsible weighing of such con-

cerns. The essence of the problem is captured by the 

fol lowing cornrnentary upon water mana9ernent under the 

Alaska water code. That code allows new appropriations 

only for uses that will be in the public interest, and 

it enumerates a number of factors bea~ing on the public 

. · 212 
interest. Despite the enumeration, Dean Frank 

TreJease, the code's principal draftsman, has com­

r,ented: 

r11aking decisions such as these wi] l be 
very c'lifficult. No law can make them. They 
~ust be Made hy people. No econoMic formula 
can solve these problems by push huttorn 
techniques. It is believed that the 
real strength of the coae lies in its proce­
dures, which will enable all viewpoints to be 
hrouaht toqether and all factors· considered, 
SO that choices will be Made, not by action 
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of an appropriator or polluter, and not to 
further the pol icy of a. single-purpose 
aqency, hut on an informed basis by officials 
responsible to the State for "maximum use 
consistent with the public interest", !~J the 
"r,aximurn benefit of (all) its people." 

Similarly, there would seem to be no. stron~er approach 

to the pumping level problem than b~irig procedures 

designed to enable al 1 viewpoints to be brought to-

qether an0 al] factors considered, with choices made on 

an informed basis by officials responsible to the state 

for the maximum benefit of all its people.
214 

Because of the case-by-case nature of private 

Ii tiga tion and fortuity in which cases are brought to 

court an0 how we11 they are presented, a comprehensive, 

informed, and forward looking approach 

regulation must corie fror.i administrative 

to pumpinq 

. 215 agencies. 

A number of western water or ground water codes oive 

state agencies broad power to issue regulations imple-

. l 216 rienting state water aws. Generally such statutes 

could he interpreted to authorize the issuance of 

reasonable pumping level regulations. In some states, 

statutes specifically empower aaencies to is~ue reason-

b] . l 1 1 . ,:i 217. h a. e pumping _eve reau at1ons or orc•ers or ot er-

wise clearly contemplate administrative action regard-

. ' J · 1 218 Th t . . t ing pumping .eve s. . e wa er agencies 1n mos 

western states have not been quick to issue pumping 

level regulations, however. 
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Agency inaction is understanaable. There is no 

short~ge of other pressing business~ Adequate physical 

and economic data is not al ways available. Perhaps 

~ost importantly, ultir.,ate justification of pumping 

level decisions depends greatly upon a consensus among 

the people affected regarding appropriate factors and 

h . 1 t. . . h 219 h . . . t e1r re a 1ve we1g ts. Te existing pumping level 

statutes are broad enough to accommodate almost any 

consensus that Might emerge; but without a consensus, 

an agency has difficulty defending its pumping . level 

decisions. 

The one consensus that rmst he avoided is that 

pumping levels have dropped too far, perhaps irrever­

sibly, and something should have been <lone long ago. 

Generally this point has not been reached in appropria­

tion doctrine states with reasonable pumping level 

statutes. There is still time to develop preventive 

regulations. The dilemma is that: (1) answers to what 

pum~ing levels are reasonable depend so much upon 

public consensus, (2) no public consensus has yet 

emerged, but ( 3) specific answers cannot forever be 

left to the future. 

If agencies are disinclined to act in the absence 

of public consensus, the solution is to promote knowl-

edqeable public 220 consensus. Public involvement 

procedures used recently hy · the Idaho vrater Resource 

Boar~ tb develop a state water plan illustrate a promis-
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ing 
. 221 

approach. Before the plan was drafted, the 

board held numerous public information meetings and 

prepared newspaper supplements that identified major 

water problems in different basins, presented alterna­

tive planning concepts, and solicited responses. After 

the plan was drafted but before it was adopted, public 

hearings were held in various locations. 222 All this 

costs tirne and money, but with pumping level regula­

tions it could be limited to specific geographical 

areas. A skillful agency can use public participation 

not only to gather information but to disseminate data 

that can help to crystallize public consensus. 
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FOOTNOTES 
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* R.A. 1962, University of Iowa; J.D. 1967, Univer~ 

1. 

sity of Colorado; Professor of Law, University 

of Idaho. 

This article was supported primarily with 

funds provided by the Office of Water Research 

and Technology, United States Department of the 

Interior, as authorized under the Water Resour­

ces Research Act of 1964 ana made available 

through the Idaho Water Resources Research 

Institute, University of Idaho. A portion of 

the initial work was done under a research 

appointment in the Department of Agricultural 

Economics.and Applied Statistics of the College 

of Agriculture, University of Idahc;>. 

S~e, e.q., Hutchins, Protection in Means of Di-

version of Ground Water SuppJies,. 29 Cal . L. 

Rev. l ( 1940); Moses, Basic Ground Water Prob­

lems, 14 Focky Mt. Min. L. Inst~ 501 (1968); 

Sorensen, Groundwater - The Problems of Conser­

vation ana Interferences.f 42 Neb. L. Rev. 765 

(1963); Widman, Groundwater Hydrology and the 

Problem of Compet.i.n.9-:,.Well Q.wners, 14 Rocky Mt. 

Min. L. Inst. 523 ( 1968); Comment, Who Pays When 

the Well Runs Dry?, 37 U. Colo. L. Rev. 402 

(1965); Note, Protection of Ground Water Diver­

sions, 5 Utah L. Rev. 181 (1956). 
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2. For criticism of .the doctrinal approach to 

qrounn water probleMs, see c. Corker, Ground 

Water Law, Management and Administration, 

National Water Commission Leaal Study No. 6, at 

112 (1971) [hereinafter cited as C. Corker] 

This study is the wost comprehensive and 

thorough analysis of 9round water management 

problems available. 

3. ['ee, £__.g., Pi111a Farms Co. v. Proctor, 30 Ariz. 

96, 245 P.369 (1926); Noh v. Stoner, 53 Idaho 

651, 26 P.2d 1112 (1933); Hanson v. Salt Lake 

City, 115 Utah 404, 25 P.2d 255 (1940). 

4. See statutes in note 3 3 infra. 

5. National Water Commission, _A Summary Diqest 

of State Water Laws 56 (1973). 

6. See,~' w. Hutchins, Selected Problems in the 

Law of Water Rights in the West 179 (1942); 

Comment, South Dakota's Artesian Pressure -

Should It Re a Protected Means of. Diversion?, 16 

S.D.L. Rev. 481 ('1971); Note, Protection of 

Ground-Water Div~rsions, 5 Utah L. Rev. 181 

(1956). 

7. See Crosby, A Layman's Guide to Groundwater 

Hyoroloqy in C. Corker, . su:gra note 2, at 78 • . 
8. The followinq percentages were reported for the 

eleven coterr,inous western-most states in U.S. 

De£t. of the Interior, Westwide Study ReQort 
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on Critical Water Problems Facing the Eleven 

Western States 50 (1975): 

Arizona 62 

New Mexico 50 

California 38 

Colorado 16 

Idaho 16 

Nevada 16 

Oregon 16 

Utah 16 

Washington 12 

Wyoming 4 

Montana 2 

Even Montana reportea one area of ground water 

level decline (Great Falls). Wyoming apparently 

had no areas of overdraft. General Accounting 

Office, Ground Water: .An Overview 14-15 (Report 

to Congress by the Comptroller General 1977). 

9. ~ General Accounting Office, Ground Water: An 

Overview 5-15 {Report to Congress by the Comp­

troller General 1977); see generally 1 U.S. 

Water Resources Council, The Nation's Water 

Resources 1975-2000, Second National Water 

Assessment 18 and 58-59 (1978). 

10. See U.S. Dept. of the Interior, Westwide Study 

Report on Critical Water Probl~ms Facing the 

Eleven Western States, 54-62 ( 1975); but cf. 1 
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U.S. Water Resources Council, The Nation's Water 

Resources 1975-2000, 

Assessment 2 (1978) 

Second National Water 

(predicting a decrease 

nationally in withdrawals for offstream use "due 

to more efficient use of water as a result of 

consen,ation efforts and better technology in 

recycling and similar procedures"). 

ll. See, e.g., Ellis & DuMars, The Two-Tiered Market 

in Western Water, 57 Neb. L. Rev. 333, 355-56 

(1978). 

12. General Accounting Office, Ground Water: An Over-

view 2 ( Feport to Congress by the Comptroller 

General 1977). 

13. Space limitations preclude systematic treatment 

of such institutional and procedural questions 

as the relationship of the courts and adminis­

trative agencies in establishing pumping levels, 

the choice of enforcement mechani srn as be tween 

damages and injunctive relief, and retroactive 

application of pumping level statutes to water 

rights that predate adoption of the appropria-:. 
> " '. 

tion doctrine. 

14. The. following summary, except as othe:twise' · 

noted~ is based : upon Crosby, A Layman's: Guide· 

to Groundwater Fyarology in c. Corker, suera 

note 2 at 38-49 and 56-70; f'. Muckel, Pumping 

Ground Water So As to Avoid Overdraft in U.S. 

-4-



Dept. of Agriculture, The Yearbook of Agricul-

ture 1955 294-99 (House Doc. No. 32, 84th Cong., 

1st Sess.); D. Todd, Ground Water Hydrology 17t 

26-29, 149-51 (1959). 

15. For comprehensive discussions of ground water 

hydrology see D. Todd, Ground Water Hydrology 

(1959); W. Walton,. Groundwater Resource Evalua­

tion ( 1970). 

16. Underground streams are rather rare. Far more 

common is precolating ground water, which satur­

ates the interstices of sand,. gravel, and other 

permeable rock materials. See National Water 

Commission, Water Policies for the Future 23 

(1973). 

17. Due to capillary action the zone of saturation 

actually extends somewhat above the water table. 

18. See D. Todd, Ground Water Hydrology 201 { 1959); 

W. Walton, Groundwater Resource Evaluation 608 

19. 

(1970). 

See D. - Muckel, Pumping Ground Water So As to 

Avoid Overdraft in U.S. Dept. of Agriculture, 

The Yearbook of Agriculture 1955 300 (House Doc. 

No. 32, 84th Cong. 1st Sess.); w. Walton, Ground­

water Resource Evaluation 611 (1970). 

20. ~; e.g., notes 21-23 infra. 

Kansas has no well spacing statute as such, but 

several local ground w~ter ~anagement districts 
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21. 

2 2. 

2 3. 

have developed well spacing regulations. .!h3..:._, 

Rules ana Regulations, Kansas Water Appropria­

tion Act: Western Kansas Groundwater Managemonl 

District No. 1, Rule 5~21-3; Equus Beds Ground­

water Management Districtct No. 2, Rule 5-22-2. 

Such rules are authorized by Kan. Stat. Ann. § 

82a-1028(o) (Supp. 1979). 

Wyo. Stat.Ann. § 41-3-909(a) (v) (1977). 

Colo. Rev. Stat. § 37-90-137(2) (1973). For the 

definition of designated ground water, see note 

68 infra. 

S.D. Compiled Laws § 46-6-5 (1967). 

s.n. Compiled Laws§ 46-6-7 (1967). 

See al so 

24. See notes 27-29 infra. 

25. 

26. 

7 7 N. r1. 2 3 9, 4 21 P. 2d 7 71 (1 9 6 6 ) • See also 

S.D. Compiled Laws § 46-6-6.1(5) (Supp. 1979) 

and pp. 43-45 in£ra discussing controlled mining 

in Colorado. 

77 N.M. at _, 421 P.2d at 774. 

27. Wash. Rev. Code Ann. § 90.44.130,-.230 (1962). 

See also Kan. St.at. Ann. § 82a-711 (1977). 

28. Colo. Pev. Stat. § 37-90-lll(l)(b) (1973) (for 

designated ground water); Idaho Code § 42-237a 

(g) (Supp. 1980); S.D. CoMpiled Laws § 46-6-3.1 

(Supp. 1979) (state water rights commission can 

permit greater withdrawals by certain users in 

certain basins, however). See al so Mont. Code 

Ann.§§ 85-2-506(2)(a),-507(4)(h) (1979). 
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29. 

3 0. 

Nev . Rev • S tat • § 5 3 4 . 11 0 ( 6 ) ( 19 7 9 ) • 

This phenomenon has been described more fully as 

fol lows: "The drop [ in water level] increases 

the opportunity for recharge from influent 

streams. It reduces the area of seep lands and 

unecono~ic losses through consumptive use and 

evaporation. It proviaes opportunity for pene­

tration of rain falling on the valley floors, 

which under normal conditions did not happen 

because the ground water levels were too high. 

It also increases the opportunity for underflow 

into the reservoir ty increasing the gradient." 

D. ~uckel, Pumping Ground Water So As to Avoid 

Overdraft in U.S. Dept. of Agriculture, The Year­

book of Agriculture 1955 294, 295 (House Doc. 

No. 32, 84th Cong., 1st Sess.). See also 

D. Todd, Ground Water Hydrology 212-13 (1959): 

w. Walton, Groundwater Resource Evaluation 607 

( 19 7 0). For a nonappropr ia tion doctrine case 

taking account of this phenomenon, see City of 

Los Angeles v. City of San Fernando, 123 Cal. 

Rptr. 1, 537 P.2d 1250, 1307-10 (1975). 

31. For an example of widely divergent expert testi-

many regarding ground water recharge and dis­

charge, see State ~ ~ Tappan v. Smith, 92 

Idaho 451, 444 P.2d 412 (1968). 
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32. Alaska Stat. § 46.15.030 (1977); Colo. Rev. 

St.at. §§ 37-90-102 and 37-92-102 ( 1973); Idaho 

Code §§ 42-226, -229 and -230 (1977 ana Supp. 

1980); Kan. Stat. Ann. §§ 82a-703 and -707 

(1977); Mont. Code Ann. §§ 85-2-101, -102(14) 

(1979); Nev. Rev. Stat. § 534.020 (1973); N.M. 
= 

Stat. Ann. §§ 72-12-1 and -18 (1978); N.D. Cent. 

Code§ 61-01-01 (1960); Or. Rev~ Stat. §§ 537.515, -
=-
.525,-.• 535 (1979); S.D. Compiled Laws §§ 46-6-1 

to -3 (1967 and Supp. 1979); Utah Code Ann.§ 

73-1-1 (1953); Wash. Rev. Code Ann. §§90.44.020, 

-.035,-.040 (1962 and Supp. 1980); Wyo. Stat. 

Ann. §§ 41-3-901, -905, -930, -936 (1977). 

As of April 16, 1979, it was still an open 

question in Colorado whether ground water not 

tributary to a natural stream and not located 

within any designated ground water basin is 

governed by the appropriation doctrine. South­

eastern Colorado Water Conservancy Dist. v. 

Fuston, Colo. __ , 593 P.2d 1347 (1979). 

'33_ Alaska Stat. § 46.15.050 (1977); Colo. Rev. 

Stat. §§ 37-90-102, -107(3)-(5), -lll(l)(b) 

( 1973) (designated ground water areas); Idaho 

Code§§ 42-226, -237a(g) (1977 and Supp. 19.,~0); 
···'j 

,1 
Kan. Stat. Ann. §§ 82a-711, -711a (1977); Mbnt. 

. r' 
Code Ann. § 85-2-401(1), -508, -511 (controlled 

ground water areas) (1979); Nev. Rev. Stat. § 
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534.1.10(4), 

61-04-06.3 

537.525(7), 

( 5 ) ( 7 ) (1979); N.D. Cent. Code § 

( Supp. 

( 8)' 

S.D. Compiled Laws 

Wash. Rev. Code Ann. 

l 9 7 9); Or. Rev. Stat. §§ 

-.620(3), -.685(2) (1979); 

§ 46-6-6.1 (Supp. 1979); 

§ 9 0 • 4 4 • 0 7 0 ( 19 6 2 ) ; Wyo • 

Stat~ Ann.§ 41-3-933 (1977). 

A.l though the Colorado statute is limited to 

designated ground water (see note 68 infra), no 

permit may issue for a well outside a designateo 

ground water area which would tap nontributary 

water if it would "materially injure" existing 

water r i g ht s • Co 1 o • Rev • S tat ~ § 3 7 - 9 0 -13 7 ( 2 ) , 

(4) (1973). This statute could, if desired, 

readily be interpreted to mean that the un­

reasonable lowering of water l~vel constitutes a 

material injury. £!.. Colo. Rev. Stat. § 

37-90-107(3)-(5) (1973) (defining "unreasonable 

impairment" in designated ground water areas to 

"include the unreasonable lowering of the water 

level ••• beyond reasonable economic li~it of 

withdrawal"). Another Colorado statute that is 

at least arguably applicable to much tributary 

ground water, whether within or outside a desig­

nated area, requires each appropriator to estab-

1 i sh "some reasonable means of effectuating his 

diversion." Colo. Rev. Stat. § 37-92-102(2)(6) 

( 197 3). 
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34. N.M. Stat. Ann. § 72-12-3E (1978). Heine v. 

Reynol0s, 69 N.M. 398, 367 P.2d 708 (1962), held 

the statute prohibits any impairment of a senior 

right rather than only substantial impairment. 

Under City of Roswell v. Berry, 80 N.~1. 110, 452 

P.2d 179 (1969), however, a "negligible effect" 

on the water qua 1 i ty in a senior well does not 

constitute impairment. See also N.H. Stat. Ann. 

§. 72-12-20 (1978) (no permit required to appro­

priate except in basins 0eclared to have reason­

ably ascertainable houndaries). 

35. ~1athers v. Texaco, Inc., 77 N.~. )39, 421 P.2a 

771 ( 1966). This case is discussed in the text 

accompanying note 24 suEra. 

36. Al though the court in Mathers, id., said that a 

decline in water level with resultant increase 

in pumping costs does not necessarily constitute 

an impairment, the court emphasized that the 

question of impairment must turn upon the facts 

in each case. Presumably the rate of decline of 

pu~pinq level would have to be reasonable under 

all of the circumstances. Cf. Colo. Rev. Stat. 

§ 37-90-107(5) (1973) ("impairment shall include 

the unreasonable lowering of the water level •. 

heyoncl rea.sonahle economic limits of with-

drawal or use"); Kan. Stat. Ann. § 82a-711 

( 19 7 7) (" iP'lpa irme nt shall include the unrea-
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sonable 

level . 

limit") . 

lowering of the static water 

beyond a reasonable economic 

3 7. Current Creek Irrigation Co. v. Andrews; 9 Utah 

2d 324, 344 P.2d 528 (1959); Hanson v. Salt Lake 

City, 115 Utah 404, 205 P.2a 255 (1949); Note, 

Protection of Ground Water Diversions, 5 Utah L. 

~ 181 (1956). 

38. ~ Wayman v. Murray City, 23 Utah 2d 97, 458 

39. 

P.2d 861 (1969). The narrow holding of this 

case is that a junior appropriator is not en­

titled to absolute protection of means of diver­

sion when the owner of several old·wells wishes 

to switch to a single new well. Al though the 

court distinguished the Current Creek case, 

note 37 supra, 

ing a general 

some have read Wayman as signal­

change in attitude toward the 

means of diversion problem in Utah. Clark, 

Arizona Ground Water Law: The Need for Legisla-

16 Ariz. L. Rev. 799, 811 (1974); 

Comment, South Dakota1 s Artesian Pressure -

Should it be a Protected Means of Diversion?, 16 

S.D.L. Rev. 481, 489; Comment, Towards an Eco­

pomic Distribution. of Water Rights, 1970 Utah L. 

Rev. 4 4 2, 4 4 4. 

Colo. Rev. Sta.t. § 37-90-102, -107(3)-(5), 

-111(1)(b)(1973); Idaho Code § 42-226,-237a(g) 
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(1977 and Supp. 1980); Kan~ Stat. Ann. § 82a-711, -

711a (1977); Nev. Rev. Stat. 

(l 979); Or. Rev. Stat. §§ 

-.620(3), -.685(2)(1979). 

§. 534.110(4) 

537.525(7) (8), 

40. · Colo. Rev. Stat. §§ 37-90-102, ;..111(1) (b) (1973); 

Idaho Code§ 42-226 (Supp. 1980). 

41. It seems unlikeJ.y that these statutes would be 

construed as reaching only pump wells and not 

declaring policy, one way or the other, for 

4 2. 

flowing artesian wells. Colorado and Idaho 

statutes do recoqnize the existence of artesian 

wells hy reauirinq them to he equipped with 

valves to prevent wasteful flows. Colo. Rev. 

Stat. § 37-90-110(1) (1Q73); Idaho Code tit. 42 

ch. 16 (19 7 7) • This recoanition does not 

necessarily JT1ean, however, that such cliversion 

systeMs are entitJed to protection against 

interference from suhseqbent wells. ComparE:_ 

Wyo. Stat. Ann. §41.-3-909(a)(vii) (1977) with 

Wyo. Stat. Ann. § 41-3-933 (1977). 

Alaska Stat. § 46.15.050 (1977); Mont. Code Ann. __ , 
§§ 85-2-401(1),-508 (1979); N.D. Cent. Code 

§ 61-04-06.3 (Supp. 1979); S.D. Compiled Laws 

§ 46-6-6.1 (Supp. 1978); Wash. Rev. Code Ann. 

§ 90.44.070 (1962); Wyo. Stat. Ann. § 41-3-933 

1()77). 
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43. Prior to 1972, the South Dakota water commission 

protected artesian pressure diversion systems 

apparently without exception. See Comment, 

South Dakota's Artesian Pressure"".' Should it be --
a Protected Means of Diversion~, 16 S.D.L. Rev. 

481, 484-85 (1971). The current law expressly 

disavows "the necessity of requiring maintenance 

of artesian head pressure in a domestic use 

wel 1." S.D. CoJJ1piled Laws § 46-6-6.1 (Supp. 

1979). 

44. In Department of National Resources and Conser­

vation- v. Crumpled Horn, No. 7076, interlocutory 

findings of fact and conclusions of law at 6-7 

and 12 ( 9th Jud. Dist. of Mont., In and for 

Teton County May 16, 1978), the lessee of what 

the court cal led a "free flowinq" stock water 

well was awarded damages against a junior ground 

water appropriator whose withdrawals dried up 

the senior .wel 1. The damages were for the cost 

of a pump, cement, and electricity for ten 

years. 

Artesian pressure had raised water in the well 

casing to within about two feet of the surface. 

The lessee tapped the well casing with a buried 

pipe about six feet below the surface which ran 

downh il 1 to a coulee where a stock water facil-

ity was situated. Telephone interview with 
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4 5. 

4 6. 

4 7. 

48. 

Lau re nee Siroky, Chief of the Water Rights 

Bureau, Montana Department of Natural Resources 

& Conservation, September 27, 1979. Mr. Sirol~y 

reports that no appeal has yet been taken in the. 

case ana none is expected. 

Alaska Stat. § 46.15.050 (1977); Kan. Stat. Ann. 

§ 82a-711,-71Ia ( 19 77); Mont. Code Ann. § 

85-2-401(1) (1979); Nev. Rev. Stat. §534.110(4) 

(1979); N. D. Cent. Code § 61-04-06.3 (Supp. 

1979); Or. Rev. Stat. § 537.525(7)(1979); Wyo. 

Stat. Ann. § 41~3-933 (1977). 

Colo. Rev. Stat._ § 37-90-102 ( 1973); Idaho Code 

§ 42-226 

85-2-508 

(Supp. 

(1979); 

90.44.070 (1962). 

1980); Mont. Code Ann. 

Rev. Code Wash. Ann. 

Kan. Stat. Ann. § 82a-711a (1977). 

Rev. Code Wash. Ann. § 90.44.070 (1962). 

§ 

§ 

49. The Oclessa suharea regulations seek to prevent 

water level decline of more than 300 feet below 

the static water level as measured in 1967. 

Wash. Admin. Code 173-130-070 (1977). It 

should perhaps be added, however, that these 

regulations were issued under an entire chapter 

of the Washington Code, namely, ch. 90.44, which 

includes a safe sustained yield statute as well 

as the reasonable pump lift statute. 
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50. Kan. Admin. Reg. 5-1-(v) (1978) defines static 

water level as "[t]he depth of the top of the 

groundwater level below land surface which is 

not affected by · recent pumpaqe." The static 

water level wil 1 not necessarily be uniform over 

a geographical area because, although the water 

table conforms generally to the topography of 

the overlying land, it does so in a flattened or 

subdued manner. Crosby, A Layman's Guide to 

Groundwater Hydrology in c. Corker, supra note 

2, at 79. 

51. Baker v. Ore-Ida Foods, Inc., 95 Idaho 575, 584, 

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

52. See D. Hagman, Urban Planning and Land Develop~ 

ment Control Law§ 88 (1971). 

5 3. C 'd ~1:_:_; P. Rohan, 

§ 41.04[2] (1978). 

Zoning and Land Use Controls 

For an exhaustive and de-

tailed analysis of the case law, see 4 N. 
·--

Williams, Jr., American Plannin9 Law: Land Use 

and the Public Po~er ch. 116 (1975). 

54. ~ 1~, Art Neon ea. v. Denver, 488 F.2d 188.., 

122 (10th Cir.), cert. den. 417 U.S. 932 (1973) 

(a nonconforming advertising sign): "In the 

application of the reasonableness test the 

courts have used a variety of factors and combina­

tions thereof. These include the nature of the 

nonconforming use, the character of the struc-

-15-



ture, the location, what part of the indivi­

dual's total business is concerned, the time 

periods, salvage, depreciation for income tax 

purposes, and depreciation for other purposes, 

ancl the monopoly or advantage, if any, resu 1 tin9 

fror, the fact. that similar new structures are 

prohibi tea in the same area. Where signs are 

concerned, the courts usually al so Mention the 

fact that the use is al so of· public streets 

since the messaqe is directed to the passerby." 

5 5. See 1 W. Hutchins, Water Rights Laws in the 

Nineteen Western States 623-44 ( 1971) and text 

accompanying notes 187-88 infra. 

56. 4 Waters & Water Rights§ 304.4(B) (R. Clark ed. 

1970). 

57. For <'lis<!ussion of a similar prohlero, fin<'ling a 

probable taking, see Carlson, Report to Gover­

nor John A. Love on Certain Colorado Water 

Problems, 50 Den. L. J. 293, 340-42 (1973). 

58. See sources cited in note 53 supra. Perhaps the 

period may even bave to be related to the remain­

ing economic life of the structure. 

59. Department of Natural Resources and Conservation 

v. Crumpled Horn, No. 7076, interlocutory find­

ings of fact and conclusions of I aw at 4 ( 9th 

Jud. Dist. of Mont., In and For Teton County, 

May 16, 1978). No appeal has been taken; see 

note 44 supra. 
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6 o. ' 

Colo .. Rev. Stat. §§ 37-90-102,-107(5),-111(1)(a) 

(1973); Idaho Code ~ 42-226 (Supp. 1980); Kan. --
Stat. Ann. § 82a-71.1,, -711a (1977); Nev. '"R~v.· 
Stat. § 534.110(4) (1979); Or. Rev. Stat. § 

537.525(8) (1979). 

61. Alaska Stat.§ 46.15.050 (1977). 

62. 

6 3. 

64. 

6 5. 

Mont. Code Ann. § 85-2-401(1) (1979); N. D. 

Cent. Code (Supp. 1979) § 61-04-06.3 (Supp. 

1979). 

Trelease, Alaska's New Water Use Act, 2 Land 

& Water L •. Rev. 1, 35 (1967); cf. c. Corker, 

supra note 2, at xviii ("To be meaningful, 

'reasonable pump lift' must recognize economic 

values of water ••• "). 

Alaska Stat.§ 46.03.010(a)(1977). 

For discussion of the policy of promoting eco­

nomic development by affording security of 

investment, see notes 109-110 infra and 

accompanying text. 

66. Department of Natural Resources and Conservation 

v. Crumpled Horn, No. 7076, interlocutory find­

ings of fact and conclusions of law at 11 ( 9th 

Jud. Dist. of Mont., In and For Teton County, 

May 16, 1978) (emphasis adoed). 

6 7. Id., memorandum op. at 1. (~ay 1.6, 197 8). The 

sta
1
tute, then designated as Mont. Rev. Codes 

Ann. § 89-866 ( 3) (Supp. 1977), has since been 
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6 8. 

recodified as Mont. Code Ann. § 85-1-101(2) 

(1979). Curiously, 

Montana's specific 

the judge never mentioned 

pumping level statute. Nci 

appeal has been taken in the case; see note 44 

supra. 

Colo. Rev. Stat. 

§ 42-226 (Supp. 

~ 37-90-102 (1973); Idaho Code 

1980). See also Colo. Rev. 

Stat. § 37-90-107 ( 5) ( 1973). 

The Colorado statute is limited to designated 

qround water. Basically this is oround water 

within the boundaries of designated geographical 

areas which is not tributary to a surface 

stream. See Colo. Rev. Stat. § 37-90-103(b) 

(1973). It could conceivably include some 

tributary ground water, however. 

A Survey of Colorado Water Law, 47 

226, 317, n. 648 (1Q70). 

148 Colo. 458, 366 P.2d 552 (1961). 

See Note, 

Den. L. J. 

148 Colo. 

added). 

at ______ , 366 P.2d at 556 (emphasis 

71. See note 68 supra for the definition of designa-

tea ground water. 

72. A com~entator has said that the legislation 

"codified the principle of reasonable diversion 

by adopting some of the language of the Bender 

case." Note, A Survey of Colorado Water Law, 47 

Den • L. J • 2 3 0, 3 3 5 ( 19 7 0 ) • 
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7 3. "The [Bender] opinion refers to two types of 

7 4. 

7 5. 

76. 

economic information 'financial resources' 

ana the 'high values' which are produced by the 

water use . •• noes the court's reference to 

financial resources 111ean that the lower court 

roust hear evidence on the capital reserves or 

savings accounts of the well owners? Apparently 

so." Widman, Groundwater - Fydrology and the 

Problem of Competing Well Owners, 14 Rocky l'flt. 

Min. L. Inst. 523, 540 ( 1968). 

Colo. Rev. Stat. § 37-90-lll(l)(a) (1973). 

Especially is this so if the language italicized 

in the text is read together with the declared 

state policy of full economic development. 

Colo. Rev. Stat. § 37-90-102 (1973). 

Kan. Stat. Ahn •. § 82a-711 (1977); Nev. Rev. 

Stat. § 534.110(4) (1979). 

77. Notes 61 and 64 supra and accompanying text. 

78. Wyo. Stat. Ann.§ 41-3-933 (1977). 

79. The original draft of the bill for this statute 

used the words "maximum economic development" 

rather than "maximum beneficial use." F. Tre­

lease, Cases and Materials on Water Law 515 (3d 

ed. 1979). The latter phrase would seem to be 

broader in scope than the former. 

80. See g_enerall_y 1 Waters and Water Rights § 54~3 

(R. Clark ed. 1967); 1 w. Hutchins, Water Rights 
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81. 

Laws in the Nineteen Western States 522-46 

(1971). 

See generally Hutchins, ~al Ground Water 

Problems in the West, 22 National Reclamation 

Ass'n. Proc. 81, 82 (1953). For further dis­

cussion of the policy of promoting economic 

development by affording security of investment, 

see notes 109-10 infra and accompanying text. 

Various c'lepartures from the priority principle 

in Wyoming may weaken the historic importance of 

security of investment, however. 

84-87 infra and accompanying text. 

See notes 

82. See 1 w. Hutchins, Water Rights Laws in the 

Nineteen Western States 396 (1971). 

8 3. See A. Maass & F. Anderson, . • • and the Desert 

Shall Rejoice: Conflict, Growth and Justic~ 

in Arid Environments 3 (197 8) ("The 'first in 

time, first in right' . principle has been ac­

cepted, apparently because of a widespread 

belief that man is entitled to the product of 

his own labor and therefore to protection 

against late-corners of land he has worked.") 

See also E. Mead, Irrigation Institutions 65 

(1907). 

84. Control areas may be designated in any of the 

fol lowinq situations: " ( i) The use of under­

grounc'l water is approaching a use equal to the 
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8 5. 

86. 

87. 

8 8. 

8 9. 

current recharge rate; (ii) Ground water levels 

are declining or have declined excessively; 

( iii) Conflicts between users are occurring or 

are foreseeable; (iv) The waste of water is 

occurring or may occur; or (v) Other conditions 

exist or may arise that require requlation for 

the protection of the public interest." Wyo. 

Stat. Ann.§ 41-3-912 (1977). 

Wyo. Stat. Ann. § 41-3-915(a)(iv) (1977). 

The more typical appropriation doctrine approach 

has been codified in the Colorado Water Right 

Determination and 'Administration Act of 1969 as 

fol lows: "No reduction of any lawful diversion 

because of the operation of the priority system 

shal 1 be permitted unless such reduction would 

increase the amount of water available to and 

required by water rights having senior priori-

ties." Colo. Rev. Stat. § 37-92-102(2)(d) 

(1973). See generally 1 W. Hutchins, Water 

B.!3..hts Laws in the Nineteen Western States 

567-83 (1971). 

Wyo~ Stat. Ann. § 41~3-907 (1977). 

Supra p. 9-11. 

Mont. Code Ann. § 85-2-507(4)(c), (f) (1979); 

Nev. Rev. Stat. § 534.120(2) (1979); Or. Rev. 

Stat.§ 537.735(3)(q) (1979); S.D. Compiled Laws 

§ 46-6-6.2 (Supp. 1979). In a case now on 

.-21-



90. 

appeal, an Idaho district judge ruled that 

domesti6 wells were exempted by Idaho Code 

§ 42-227 (1977) (subsequently aJT!enaed by ch. 

324, § 1, 1978 Idaho Sess. Laws) from the reason­

able pumping level provisions of the· state 

ground water code. Parker v. Wallentine, No. 

930 (6th Jud. Dist. of Idaho, In and For Teton 

County, June 23, 1977, and August 20, 1979) 

(orders granting temporary and permanent in­

junctions). 

Or. :Rev. Stat. §§: 537.620(3), -. 735( 3) (c) 

(1979). 

91. Cf. Prather v. Ei.senma·nn, 200 Neb. 1, 261 N.W.2d 

766 ( 1978) ( statutory preference for domestic 

use in a jurisdiction having a combination .. of 

the reasonable use and correlative rights doc­

trine relied upon to find unreasonable harm in a 

well interference case). 

92. Nev. Pev. Stat. §§ 534.110(7),-.120(2), (3)(c) 

(1979). 

93. Nev. Rev. Stat. § 534.120(3)(d) (1979). 

94. Colo. Rev. Stat. § 37-90-107(4)(1973); Kan. 

Stat. Ann. § 82a-7.11 ( 1977); Or. Rev. Stat. § 

537.525(8) (1977). 

95. F.q., Alaska Stat. 46.03.10,-.20(10),-.60,:)~·7,0<\ 

(1977 and Supp. 1979); Nev. Rev. Stat. § 

534.020(2) (1973). See also c. Corker, supra 

note 2, ch. Vat n. 89. 
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96. I a ah o s tat • § 4 2- 2 3 7 a ( g ) ( supp. 19 7 9 ) ; or • Rev . 

Stat. § 537.525(9), - .620 (3) (1977)·. See also 

Mont. Code Ann. § 85-2-507(2) (b) (ii) (1979). 

97. E.g., Alaska Stat •. tit. 46, ch. 15 (1977) (no 

distinction made in state water code between 

ground water and surface water); Colo. Rev. Stat. 

§§ 37-92-102,-401, -501 (1973); Wyo. Stat. Ann. 

§ 41-3-916 ( 1977). See generally_ 5 Waters and 

Water Rights § 441 n.30 (R. Clark ed. 1972). 

The National Water Commission concluded that in 

many states the laws need to be revised to 

better take account of the freauent physical 

interrelationship of surface and ground water, 

National Water Commission, 

the Future 233 (1973). 

Water Policies for 

98. ~, Alaska Stat. § 46.03.010(a)(1977) ("over­

all economic and social well-being" of the 

99,. 

people of the state); Mont. Code Ann. § 

85-1-101(2) (1979) ("maximum economic and social 

prosperity for [Montana] • citizens") . The 

same distinction is used in c. Corker, supra 

note 2, at xxii and 127-42 and, to a lesser 

extent, in National Water Commission, Water 

Policies for the Future 271, n. 81 (1973). 

See F. Trelease, Federal-State Relations in 

Water Law, National Water Commission Legal Stud,¼ 

No. 5, at 21-29 (1971). See also 1 Waters and 
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I 

I 
I 
I 
I 
I 

I 
I 

Water Rights § 18.1 (R. Clark ed. 1967); 1 

w. Butchins, Water Riqhts Laws in the Nineteen 

Western States 159-~5 (1971). 

100. See J. Gould, Waters 281 (1883); J. Lonq, Irriga­

tion§ 43 (2d ed. 1916). 

101 See note 16 supra. 

102. Major water law treatises published in f9TL arid ·~ 

1912 reported that the appropriation d.octrine 

103. 

104. 

was inapplicable to percolating ground water. 2 

S. Wiel, . ·.· ~~ater Fights in the Western Sta'fe~< § 

110.6(3d ed. 1911); 2 C. Kinney, Law of<I,rii~a- . 

tion and Water Rights§ 1190 (1921). 

.These doctrines have been explainea and aqalyzea: ·· · 

at length by a number of writers', e.g. 6A, Arneri":" 

can Law of Property §§ 28.65-28~68 (A. Casn,er, 

ed. 1954); 5 F. Powell, Real Pro2erty ·~::72{:.;7 -- . ,,, ',. 

(1968); Banks·& ,Hanks, The Law of Water~:fn."New 

Jersey: Groundwater, 

(1970). 

24 Rutgers L. Rev. 621 

See National Water Commission, Water Policies 

for the Future 231 (1973). A number of a'~t'ailed 

accounts of the extension of the appropriation 

doctrine to percolating ground water are avail­

able, e.g., Clark, Groundwater Legislation in 

the Light of Exeerience in the Western States,· 
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10 5. 

22 Mont. L. Rev. 42 (1960); Dunbar, The Adapta­

tion of Groundwater - Control Institutions 

to the Arid West, 51 Agricultural History 6'62;.· · 

(1977); Hutchins, Ground Water Legislation, .)o:· 

Rocky Mt. L •. Rev·. 416 ( 1958); , Hutchins, 

Ground Water Problems in the West, 22 National 

Reclamation Association Proceedings 81 (1953). 

But cf. National Water Commission, Water Poli-

cies for the Future 231-32 (1973) (suggestinq 

this theory usually does not work out in 

practice). For acourt order putting the theory 

into practice, see Baker v. Ore-Ida Foods, Inc., 

95 Idaho 575, 513 P.2d 627 (1973). 

106. !±_ .schodde v. Twin Fal le, Land & ~1n.ter Co., 224 

107. 

U.S. 107 (1912); Tulare Irrigation Dist. v. 

Lindsay- Strathmore Irrigation Dist., 3 Cal.2rl 
,. 

489, 45 P.2a 972 (1925); State~ rel Crowley v. 

District Court, 108 Mont. 89, 88 P.2d 23 (1939). 

C. Corker, supra note 2, at ix. For discussion 

of· other differences between groundwater and 

surface water management, see id. at 148-49 and 

152. 

108. The reasonable pumping level concept is, of 

course, not the only tool for coping with over­

development. Another important, but not unrela­

t~d tool, in legislative policy on ground water 

mining. See discussion pp. 7-9 supra. 
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109 •. 

110. 

111. 

112. 

113. 

Moyer v. Preston, 6 Wyo. 308, 318-19, 44 P.845, 

847 (1896) (emphasis added). 

C. Meyers, A Historical and Functional Analysis 

of the Aepropriation System, National Water 

Commission Legal Study No. 1, at 6 (1971). 

5 R. Powell, Real Property~ 725 (1968) reports 

that twenty-eight states had accepted the rule 

at some point prior to 1922. 

Th.e water may not he extracted for a rnal icious 

purpose or allowed to go to waste, though. 

F. Malone_y, S. Plager & F. Baldwin, Water Admin­

istration: The Florida Experience §54.2(a) 

( 19 6 8). Texas, an absolute ownership state, 

recently held that a well owner is liable. to 

neighbors for land subsidance caused by negli­

gence in extracting ground water. Friends­

wood Deveopment Co. v. Sr,i th-Southwest Indus­

tries, 576 s.w.2a 21 (Tex. 1978) (decision given 

prospective effect only). 

See w. Futchins, Selected Problems in the Law 

of Water Rights in the West 158 (1942). Other 

factors were disenchantment with the absolute 

ownership tenets that: (1) the movement of 

percolating water was so occult and concealed 

that no workable regulatory system could be de­

vised, (2) a person should have the same owner­

ship rights in water under his land as in soil 
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ana rocks, and ( 3) limiting ground water with­

drawals would interfere with drainage necessary 

for mining, roaa construction, agriculture, etc. 

See ~' Meeker v. City of East Orange, 77 

N.J.L. 623, 74 A. 379 (1909). 

114. ~' Meeker v. City of East Orange, 77 N.J .L. 

623, 637 A. 379 (1909). 

115. 

116. 

117. 

118. 

See 2 s. Wiel, Water Rights in The Western 

State~§ 1041 (3d ed. 1911); Huffcut, Percola-

tinq Waters: The Rule of Reasonable User, 13 

Yale L. J. 222 (1904). 

1 ~1aters and Water Rights § 17. 2 ( R. 

1967); R. Powell, Real Property ~ 726 

Clark ea 

(1968). 

~' National Resource Planning Board, Report 

of Subcommittee on State Water Law, State Water 

Law in the Development of the West 79 (1943). 

Noh v. Stoner, 53 Idaho 651, 26 P.2d 1112 

(1933). 

119. This result was not compelled by precedent 

because not al 1 that many means of diversion 

cases had been decided under the appropriation 

doctrine, most of those had involved surf ace 

diversions, and the results were inconclusive 

--,.-with some cases protecting a senior's means 

of diversion only if it was reasonable ar1d 

others giving protection without seeming concern 

for the reasonableness of the means. See w. 

Hutchins, Selected Problems in the Law of 
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120. 

121. 

12 2. 

123. 

vJa ter Rights in the West 16 8-79 ( 194 2); Annot. , 

121 A.L.R. 1044 (1939). 

Thompson ano Fiedler, Some :Problems Relating t<2 

Legal Control of Ground Waters, 30 J. of Ameri­

can Water Works Ass'n. 1049, 1075 ( 1938). See 

also W. Hutchins, Selected Problems in the Law 

of Water Rights in the West 179 (1942). 

Parry, An Underground Water Code, 23 Idaho State 

Bar Proceeding~ 19 (1949). 

Ch. 200, 1951 Idaho Sess. Laws. 

Ch. 182, §1 1953 Idaho Sess. Laws. This statute 

is currently in force as Idaho Code § 42-226 

(Supp. 1980). 

124. In an article that spawned much legal-economic 

125. 

literature, economist R. H. Coase argued that 

legal rules will not affect the efficient alloca­

tion of resources if certain conditions are met, 

such as zero cost in collecting property right 

transfer data and the accomplishing of trans­

fers. · Coase, The Problem of Social Cost, 3 

J. Law & Econ. l ( 1960). Coase 's analysis does 

not undermine the approach of the Idaho statute 

because not all the. conditions necessary for 

operation of the Coase theorem are satisfied in 

the ground water context. 

M. Horwitz, The Transformation of American Law, 

1780-1860 33-34 (1977). 
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126. 95 raaho 575, 584, 513 P.2d 627, 636 (1973). 

127. Trelease, Policies for Water Law: Property 

Rights, Economic Forces, and Public Regulation, 

5 Nat. Res. J. 1, 3-4 (1965). 

128. ~ generally c. Corker, supra note 2 at 128. 

129. National Water Commission, Water Policies for 

the Future 380-81 (1973). 

130. 

131. 

132. 

Trelease, Policies for Water Law: Property 

Rights Economic Forces, and Public Regulation, 5 

Nat. · Res. J • 1 , 14 (1 9 6 5 ) • 

C. Corker, supra note 2, at 128-30, 135-36. The 

advocacy was not without recognition of the need 

to .consider also factors lying outside the 

traditional domain of economics. Id. at 137-42. 

~, A. Dasgt2ta & D. Pearce·, Cost-Benefit 

Analysi~ (1972); F. Mishan, Cost-Benefit Analy-

sis ( 2d ed 1976); P. Sassone & w. Schaffer, 

Cost-Benefit Analysis: A Hanabook (1978). 

133. See c. Corker, supr~ note 2, at 128. 

134. See pp.4~5 supra. 

135. For .discussion of streamflow-groundwater inter­

action in standard hydrologic works, see w. 

Walton, Groundwater Reso~rce Evaluation 174-88 

(1970) and D. Todd, Gro~nd Water Hydrology 

151-55 ( 1959). 

136. For further discussion, see W. Walton, Ground­

water Resource Evaluation 623~27 (1970). 
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137. Government Accountina Office, Ground Water: 

An Overview 15 (Report to Congress by the Comp­

troller General 1977). 

138. For further discussion, see D. Todd~, Ground 

139. 

~ater Hydrology 177-78 (1959). 

Government Accounting Office, Ground Water: 

An Overview 16-17 (Report to Congress by the 

Comptroller General 1977). 

140. F.'or an account of opposition to phreatophyte 

removal because of its effect on wildlife habi­

tat, see Cilluly, Wildlife Versus Irrigation, 99 

Science News 184 (1971) 

141. See notes 26-30 supra and accompanying text. 

142. See, e.g., C. Corke~, supra note 2, at Al-70 

( "We are comparative I y naive about aquifers 

because the reward for. learning more about 

groundwater resources has not appeared to 

warrant· the expen<liture of large sums of 

money.") ; Crosby, A Layman's Guide to Ground-

water Hydrology in C. Corker, supra note 2, at 

80-81, 95-96; General Accounting Office, Ground 

Water: An Overview 30~34 (Report to Congress by 

the Comptroller General 1977); National Water 

Commission, Water Policies for the Future 245 

(1973); w. Walton, Groundwater Resource Evalua­

tion 1 ( 1970). 
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143. See notes 109-10 !'..~-Era and accompanying text. 

14 4. Hardin, The Traqedy of th~ Commons, 1.62 Science 

1243 ( 1968). 

145. See J. Birschliefer, J. DeHaven, J. Milliman, 

Water Suf?ply: Economics, Technology and Policy 

59-66 (1960). 

146. Governor's Comm'n. to Review California Water 

Rights Law, Final Regort 144 (1978). 

147. See notes 111-114 supra and accompanying text. 

148. See Kansas and New Mexico statutes in note 32 

supra; City of Corpus Christi v. City of Pleasan­

ton, ·154 Tex. 289, 276 s.w.2a 798 (1955). Until 

1945, however, Kansas had the absolute ownership 

doctrine. National Water Commissionc A Sum~ 

Diqest of State Water Laws 330 (1973). 

149. Ragley, Water Rights Law and Public Policies 

Relatinq to Ground Water "Mining" in the South-

western States, 4 J. Law & Econ. 144, 172 

(1961). 

150. D. Green, The Land of the Underground River 165, 

167, 168 (1973). 

151. Bagley, su2ra note 149, at 173, noted the in­

fluence of economic conditions upon ground water 

development in the Hiqh Plains region of Kansas, 

New Mexico and Texas. 

152. Gowen, Economics of Irrigation, Southwestern 

Crop and Stock 50 (Sept. 1948), quoted in Green, 

supra note 150, at 183 • 
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153. This preJTlise is made explicit in the Colorado 

and I~aho statutes cited in note 68 supra. 

154. Morse, Well Pumping and a Declining Water ~abl~ 

-An Econorni6 Analysis (unpublished paper pre-

pared for Water Law, Stanford University, June 

1, 1967), excerpted in C. Meyers & A. Tarlock, 

Water Pesource Manaqement 686 (2d ed. 1979). 

1S5. This would seem to be true regardless of whether 

the legal· remedy afforded seniors is dar,ages or 

injunctive relief. 

156. See generally, Mational Water Commission, Water 

Policies for the Future 42 (1973); P. Sassone & 

v!. Schaffer, Cost-Benefit Analysis: A Han~~o-~~ 

1s<l..:..60 (1978). 

157. See General Accounting Office, Ground Water: 

An Overview· 5-8 (Report to Congress by the 

CoP1ptroller General 1977). 

158. 221 P.S. 485 (1910). 

159. 194 Colo. 489, 575 P.2a 372 (1978). 

160. See also Mont. Code Ann. § 85-1-214(1)(1979) 

(state water agency may exercise any of its 

powrs in an adjoining state unless not permitted 

under the laws of that state or the United 

States); c. Corker, supra note 2 at 245-47 

(discussing interstate agreements between admin­

istrative agencies regardinq interstate waters). 
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161. 221 U.S. at 487. 162. C. Corker, Water Rights 

in Interstate Streams in 2 Waters & Water Rights 

§ 131.3 (R. Clark ed. 1967) concludes that Bean 

is ambiguous as to whether the Court's assump­

tion about Montana's inclination to do so was an 

inference of fact, a rebuttable presumption, or 

a substantive rule of federal law stated as a 

legal fiction. 

163. Fundingsland v. Colorado Ground Water Commis­

sion, 171 Colo. 487 , __ , 468 P. 2d 835', 836 

(1970). 

164. 575 P.2d at 377. 

165. See A. Dasgueta & D. Pearce, Cost-Benefit Analy~ 

166. 

sis: Theory and Practice 54-69 

E. Mishan, Cost-Benefit Anali~is 

(1972); 

382--402 

(rev.ea. 1976); P. Sassone & W. Schaffer, Cbst--==·~ 
Benefit Analysis: A Handbook 6..;.12 (1978). 

B. Ackerman, Economic Foundations of Property 

Law xi-xii (1975). 

167. See A. Dasgueta & D Pearce, Cost-Benefit Analy­

sis: Theory and Practice 57 (1972); P. Sassone 

& W. Schaffe~, 

book 8-9 (1978). 

Cost~Benefit Analysis: A Hand-

168. ~A.Dasgupta & D. Pearce, Cost-Benefit Analy­

sis: Theory And Practice 57 (1972); E. Mishan, 

Cost-Benefit Analysis 390-96 (rev. ed. 1976); 

P. Sassone & w. Schaffer~ 

sis: A Handbook 9..:.11 (1978). 

Cost-Benefit Analx: 
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! ,, 

169. B. Ackerman, . Economic Foundations of Property 

Law xiii (1975). See also E. Mishan, Cost-

Benefit Analysis 412-13 (rev.ed. 1976). 

170. It has been arg~ed that the more progressive the 

tax structure is and the more intense competi­

tion is, the more likely a Pareto improvement 

under the hypothetical compensation standard 

wil 1 resu 1 t in an actual Pareto improvement or 

somethinq close to it. E. Mishan, Cost-Benefit 

1 71. 

Analysis 393 (rev. ed. 1976). But cf. P. Sassone 

& W. Schaf fer, 

hook 11 ( 19 7 8 ) 

Cost-Benefit Analysis: A Hand­

(viewing the progressive tax 

structure argument as less than completely 

convincing). 

P. Sassone & w. Schaffer, Cost-Benefit Analy-

sis: A Handbook 23-24 (1978). See also 

E. Mishan, Cost -Benefit Analysis xviii-xix 

(rev.ea. 1976)~ 

172. Furrer v. Talent Irrigation Dist., 258 Or. 498, ___ , 466 P. 2d 605, 613 (1970). Similarly, 

Col arch ik v. Watkins, 144 Mont. 1 7, ---··, 393 

P.2d 786, 789 (1964), held that: "a court 

cannot create a rii tch right for one landowner on 

another's property without first compensating 

the landowner for the value of the easement··. . 

The mere fact that less damage would be done 

[ by granting an easement] does not create 
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173. 

174. 

a basis for granting respondent an easement. 11 

In Morris v. Bean, 146 F. 423, 436 (D. Mont. 

1906), aff'd 159 F.651 (9th Cir. 1908) and 221 

U.S. 485 (1911), the court stated that allowing 

numerous upstream junior appropriators to take 

water to the detriment of downstream. seniors may 

benefit more people with less waste "but equity 

does not consist in taking the property of a few 

for the benefit of the many, even though the 

general averaqe of benefits would be greater." 

Calabresi and Melamed, Property Rules, Liabil­

ity Rules, and Inalienability: One View of the 

Cathedral, 85 Harv. L. Rev. 1089, 1098 (1972). 

Id. at 1100. The leading text uses the term 

"merit wants" to refer to qoods or services 

which are "considered so meritorious that their 

satisfaction 

budget, 

through 

over 

is provided through the public 

and · above what is , provided for 

the · market and 

buyers." R. Musgrave, 

Finance 13 (1959). 

paid for by private 

The Theory of Public 

175. Text accompanying note 125 su2ra. 

176. See Tarlock, A22ropriation for Iristrearn Flow 

Maintenance: A Progress Report on "New" Public 

Western Water Rights, 1978 i1tah L. Rev. 211, 

211-12. Also present, perhaps, is an element of 

the labor theory of property often associated 
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177. 

17 8. 

1 79. 

180. 

with John Locke. See note 83 supra; see 

general l_y L. Becker, Property Rights: Philoso­

phic Foundations (1977). 

R. Brandt, Ethical Theory 415 (1959). 

Id. at 420. 

G. Lefcoe, An Introduction to American Land 

Law: Cases and Materials 6-7 (1~74). 

See generally, P. Gates, History of Public 

Lano Law Develo2me12!:_ ch. 22 (1968) (written for 

Public Land Law Review Commission). 

181. The standard examples of merit goods, such as 

free education, low cost public housing and 

meaicare, involve governmental intervention in 

the market through taxation and monetary subsi­

a ies. A water use preference is a I ess direct 

suhsidy through governmental regulation to 

produce lower cost domestic water than under 

market al location. Standard merit goods are 

thought to involve benefits to society ~hat 

transcena the benefits to individual recipients. 

See J. Due & A. Friedlaender, Government Fin­

ance: Economics of the Public Sector 79-80, i91 

( 1973). Arguably, the same is true of low ·cost 

domestic water. 

182. See, ~' 43 u.s.c. § 431 (1976) (160 acre 

limitation in Reclamation Act of 1902); Wash. 

Rev. Code Ann. §§ 90.66.010-.910 (Supp. 1980) 

(Family Farm Water Act). 
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183. E.g., Corey, Size of Farm in Relation to Irriga:. 

tion Pumping Costs, 12 Transactions of the 

American Society of Agricultural Engineers 

(1969). 

795 

184.. Cf. Trelease, · Federal-State Problems in Packag-

ing Water Rights in RockX Mountain Mineral Law 

Foundation, Water Acquisition for Mineral De-

velopment, paper 9, p. 11 (1978) ("In much of 

.the rural west water is held almost in rever-

ence. Water rights are heirlooms to be 

treasured beyond their intrinsic value. There 

is real .resistance to the notion that water is 

an article of commerce and subje9t to trading in 

the market place. The notion persists that 

water for cattle, for hay, for fodder, for feed 

grain, for cash crops is the highest and best 

use of the resource." . See al so 'A •. Maass & R • 

Anderson, • and the Desert Shall Rejoice: 

Conflict, Growth and ,Justice in Arid Environ­

ments 5 (1978). 

185. Calabresi & Melamed, Pro2erty Rules, Liability 

Rules, and Inalienability: One View of the 

186. 

Cathedral, 85 Harv. L. Rev. 1089, 

(1972). 

1093-1105 

I<l. at 1105. Their other suggestion for ... the 

final category is "reasons which, though distrf­

butional, cannot be described in terms of broad 

principles l1ke equality." g. 

-37-



187. For discussion of this rule, see 1 w. Hutchins, 

Water Rights Laws in the Nineteen Western States 

576-77 (1971). 

188. ra. at 623-44. 

189. Fisher, Western Experience and Eastern Appropria-

190. 

191. 

tion Proeosals, in D. Haber & s. Beroen, The -
Laws of Water Allocation in the Eastern United 

States 75, 108-09 (1956). 

J. Sax, Water Law, Planning and Policy: Cases 

and Materials 273-74 (1968). 
/ ,/ 

J. Brunhes, Etude de g~~fil)pi9 humaine: 

L'irriqation ses conditions geographigues, 
.,, 

ses modes, et son organisation dans la peninsule 
,, 

iberique et dans l'Afrique du Nord 429-39 

(190 2). I wish to thank :Mary Ann LyMan for 

translating portions of Brunhes for me from the 

original French. Brunhes work is discussed in 

A. ~aass & R. Anderson, • and the Desert 

shall Rejoice:. Conflict, Growth, and Justice 

in Arid Environments 9-10, 399-400 (1978). 

192. Whether security of investment is sufficiently 

quantifiable in dollar terMs to he included in 

· calculations is not addressed here. It may be 

possible, though, to identify different parcels 

of irrigated land which · are essentia.1 ly · iden­

tical in all respects except as to the security 

of supply of the appurtenant water right, and 
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then ascertain the differing market values of 

the parcels. 

193. Cf. ~ichel man, Prope.rty, Utility and Fairness: ... 

194. 

195. 

196. 

Comments on the Ethical Foundations of "Just 

Compensation" Law, 80 Harv •. L. Rev. 1165, 1214 

( 196 7) ( identification of "demoralization" as a 

cost of taking private property without just 

compensation). 

E. Mishan, Cost-Benefit Analysis 116 (1976). 

See notes 38, 120, 143-46, and 153 supra and 

accompanying text. 

Morse, Well Pumeing and A Declining Water Table 

-.An Economic Analysis (unpublished paper pre­

pared for Water Law, Stanford University, June 

1, 1967), excerpted in c. Meyers & A. Tarlock, 

Water Resource Management 686, 688, ( 2d ed. 

1979). The same type of approach is discussed 

in Lowe, Ruedisili & Graham, Beyond Section 

858: A Proposed Ground-Water Liability and 

Management System for the Eastern United States 

8 Ecology L •• Q. 131, 153-55 (1979). 

197. See Friedman, The Economics of the Common Pool: 

Property Fights in Exhaustible Resources, IS 

u.c.L.A L. Rev. 855, 876-79 and 884-86 (1971). 

198. See Lowe, Ruedisili & Graham, Beyond Section 

858: A Proposed Ground-Water Liability and 

Management System for the Eastern United St~tes, 

8 Ecology L. o. 1311 153-54 (1979). 
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199. W. Pros'ser, Handbook of the Law of Torts 244 

(4th ed. 1971), states the traditional approach: 

"Once it has been established that the defen­

daht' s conduct has in fact been one of the 

causes of the plaintiff's injury, there remains 

the question whether the defendant should be 

legally responsible for what he has caused. 

Unlike the fact of causation, with which it is 

often hopelessly confused, this is essentially & 

problem of law. It is sometimes s.aid to be a 

question of . whether the conduct has been so 

significant a:nd 

defendant should 

important a cause that 

be legally responsible. 

the 

But 

both significance and 

con cl us ions in terms of 

importance turn upon 

legal pol icy, so that 

this becornes essentially a question of whether 

the policy of the law will extend the responsi­

bility for the conduct to the consequences which 

have in fact occurred." 

200. This last question. is asked in Sato, Book 

Review , 2 4 S tan • L • Rev • 4 2 9 , 4 3 5 (1 9 7 2 ) • 

201. Restatement (Second) of Torts~ 858 (197~). The 

other two grounds for liability are withdrawing 

ground water in excess of the land proprietor's 

reasonable share or unreasonably harming a 

person entitled to use the water of a water­

course or lake with which the groundwater has a 

direct and substantial connection. 
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202. 

20 3. 

Ia. Comment f. 

Alaska Stat~§ 46.15.050 (1977). 

204. Colo. Rev. Stat. § 37-90-102 (1973); Idaho Code 

§ 42-226 (Supp. 1980). 

205. Clark, The Role of State Legislation in Ground 

Water Management, 

492.:.93 (1977). 

10 Creighton L. Rev. 469, 

206. ~' ,J. Hirshleifer, J. DeHaven, & J. Milliman, 

Water Supply - Economics, Technology and Policy 

61, 64-66 (1960). 

2 07. National Water Commission, Water Policies for 

the Future 240 (1973). 

208. Id. 

209. 

210. 

Clark, The Role of State Legislation in Ground 

Water Management, 10 Creighton L. Rev. 469, 483 

(1977). 

See J. Dales, Pollution Pro,eerty and Prices 

81-84 (1968). The text should not be understood 

as implying that the National Water Commission 

was unaware of this point. See National Water 

Commission, Water Policies for the Future 246 

(1973). 

211.. P. l supra. 

212. Alaska Stat. § 46.15.080(b)(1977): "In deter-

mining the public interest, the commissioner 

shall consider (1) the benefit to the applicant 
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resulting from the proposed appropriation; (2) 

the effect of the economic activity resulting 

from the proposed appropriation; (3) the effect 

on fish and game resources and on public recrea­

tional opportunities; ( 4) the effect on public 

health; (5) the effect of loss of alternate uses 

of water that might be made within a reasonable 

tiP'le if not precluded or hindered by the pro­

posed appropriation; ( 6) harm to other persons 

resulting from the proposed appropriation; ( 7) 

the intent and ability of the applicant to 

complete the appropriation; and ( 8) the ef feet 

upon access to navigable or public waters." 

213. F. TreleasE:.r- A Water Code for Alaska 17 (1962), 

excerpted in F. Trelease, Cases and Materials 

on Water Law 146, 148 (3d ed. 1979). 

214. c. Corker, su..e,ra note 2, at xviii: "The most 

that can be hoped is mechanisms which permit 

flexible and ad hoc solutions applicable to a 

particular basin, designed to achieve maximum 

net benefit and to avoia offending community 

concepts of distributive justice." 

215. See generally Hines, Nor Any Drop to Drink: 

Public Regulation of Water Quality, 52 Iowa L. 

Rev • 1 8 6 , 2 0 0-0 1 (1 9 6 6 ) • 

216. E.q., Alaska Stat. § 46.15.020(b)(1)(1977); 

Mont. Code Ann. §§ 85-2-113(2),-507(4) (1979); 
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2)7. 

·Nev. Fev •.. Stat. §§ 5 3 4 • 0 2 0 ( 2 ) , - • 1 2 0 ( 1 ) (1 9 7 9) ; 

Wyo. Stat. Ann. § 41-3-909(a) (i) (1977). 

Colo. Rev. Stat. § 37-90-111(1) (b) (1973); 

Idaho Code§§ 42-226, -237a(g)(l977 and Supp. 

198 0). 

218. E.g., Kan. Stat. Ann. § 82a-711a (1977) ("in 

determining such reasonable lowering of 

the static water level in a particular area, the 

chief engineer shall consider ••• "); Nev. Rev. 

Stat. § 534.110(4)(1979) ("In determining such 

reasonable lowering of ,the static water level in 

a particular area, the state· engineer shall 

consider. .") 

219. See note 194, suEra and accompanying text. 

220. Cf. C. Corker, suEra note 2 at 260 ("In part, 

the problem [of avoiding rescue projects to 

relieve the distress caused by ¢roundwater 

mining] is hydrologic. But in larger part, the 

problem is in effectively and convincingly 

communicating the conclusions about hydrologic 

information which is available. A community 

dependent on mined groundwater sh.ould be aware 

of that fact, at as early a date as possible, 

221. 

· and with al 1 the dimensions of the problem t.hat 

are discoverable.") 

Idaho Water Resource Board, 

Part One of the State Wate~ Plan 

-43-
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222. 

Water Resource Board, 

Part Two (19 7 6 ) • 

The State Water Plan -

Idaho Water Resource Board, 

Plan - Part Two vii, 5 (1976). 
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