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INTRODUCTION

The ownership of return flow of irvigation water is a matter which
has concerned State administrative officials in increasing degree in
recent years. It bas been much debated at their annual conventions.
Return waters from irrigation constitute n large percentage of the
total water supply available for further use from many important
stream systems; yet the courts have ruled on the question of owner-
ship in only a few States, and only in one State (Colorado) have
the decisions been sufficiently numerous to furnish compreliensive
precedents for its varying angles. The present inguiry has been
undertaken for the purpose of sceuring information npon the extent
of use of return flow for irrigation purposes, the nature of conflicts
over the right to ifs use, its effect upon irrigation development gen-
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erally, the character and operation of policies governing its control
and reuse, and the necessity, if any, for further formulation or modi-
fication of policy.

The study was made in 13 of the Western States—the 11 States
farthest west, and Nebraska and Texas—by personal visits to im-
portant localities and by consultation with the several State admin-
istrative authorities.

DEFINITION OF RETURN FLOW

Return flow from irrigation may be defined as tbat portion of
water diverted for purposes of irrigation which eveninally finds its
way back to the stream from which diverted, or to some other
stream, or which would find its way back if not intercepted by some
natural or artificial obstacle.

Return flow includes both avoidable and unavoidable losses from
the project. Dart-of the return is water which has escaped from
control by means of leakage through and around structures, seepage
through canal banks, and penctration below the root zones of plants;
and part is water purposely released from the ends of canals and
over wasfoeways.

Return water normally returns to the stream from which diverted.
However, if transported to another watershed, in which case it
would naturaily drain toward a different channel, such water would
nevertheless still be properly classed ns refurn water. It is foreign
to the stream toward swhich it now drains, but is nevertheless return
water from irrigation. Return flow on its way back to the stream
may be intercepted by a subterranean dike; or may be collected in
drainage ditches or pumped from underground and reused for irri-
cation before reaching the stream, without losing its character as
return flow,

Visible return flow is that portion of the return water which ap-
pears at the surface of the ground before reaching the stream. It
oollects and is returned to the stream in artificial or natural drains,
or appears in small rivulets or waterfalls, and thercfore is often
directly measurable.

Invisible return flow is that portion which seeps into the river
channel through the banks, below the surface of the stream, or which
rises through the bettom. Obviously it is seldom directly measur-
able. For a given stream section, the neavest quantitative approxi-
mation that can be made of invisible return flow is a calculation of
invisible net gain {(or, it may be, net loss) within the section, made
by deducting the sum of all measured inflows from the sum of all
measured outflows.?

However, all accretions to a stream within an irrigated region,
even where no surface importations are evident, may not be return
water from irrigation. The problem of measuring the gquentity
of return is often complicated by additions to the underground sup-
ply caused by seepage into the basin from surrounding elevations

1 roraaln, r==(b4+d}—{atc},
Whore ne=tow ol stronm nt upper end of seciion
b=llow of stream ot lower end of sectlon
reevigille velnrn fiow bo secliion
Jd=qg!lvergions from sectlon
F==Invisthie net galn or, if o minus quantity, net loss.
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and by rainfall within the basin. Likewise, excessive return flow
shown by measurements taken during the failing stages of streams
has been attributed partly to the release of water stored in adjacent
sands during the rising stages (71, pp. 96-98; 28, p. 48).° )

Western streams commonly lose water by seepage and evaporation
after leaving the mountnins in which they rise. Return flow from
irrigation partly offsets this loss in certain localities and com-
pletely overcomes it with resulting net gains in others.

THE PHENOMENON OF RETURN FLOW
EARLY RECOGNITION

The earliest observations in the United States, zo far as the author
is aware, of the relation between seepage from irrigated lands and
increases in river flow below the lands were in Colorade. The second
State enginser of Colorado (I5. 8. Nettleton), writing in 1884,
commented upor the inerease in the antumn discharge of streams i
the irrigated area curing the preceding 14 years, notwithstanding
his reasonable certainty that the rainfall had not increased: and
spoke of the subsidence of alarm on the part of residents of lower
Cache 1o Poudre Valley and elseshere over the searcity of water,
in the face of their declarations 8 years earlier that ne new diver-
sions shonld be made, and in spite of the fact that new appropria-
tions of water had been made m each succeeding yeur (78, Rept. 2,
pp. I7, 34}. Two years Iater Nettletun reperted the results of a
series of measurements to obtain accuraie information cencerning
seepage waler in the Cache la Poudre (18, Rept. 3, pp. 810-214).
It appears that the increase in flow of water in the lower valley of
the South Platte had been attracting attention and had 1l to the
consiruction of new camals for the pwrpose of taking advantage
of it. Seepage stuclies on the Poudre and South Platte were made
in succeeding years by Carpenter and others {2), and were continued
on the South Platte with considerable regularity by incumbents of
the State engincer’s office. Parshall (27} 1n 1922 published a compre-
hensive study on seepage return to the lower South Platte.

In the meantime the phenomenon had been observed and studied
elsewhere in the West.® Without attempting to list all the refer-
ences, it may be stated that Fortier {8) investigated the matter in
Ogden Valley, Utah, in 1894 and concluded that the use of water
in the upper vailey increased the available supply to certain lower
areas during the greater part of the irrigating period. Dr. Fortier
reported further studies made in Utah in 1896 (9, 70}, and in Bitter
Root Valley, Mont., in 1908 (71, pp. 84-93). In Arizona, on the
Gila River, measurements made in 1898 were reported by Newell
(19, pp. 840-3473, and on the Salt River the relation between ivei-
gation and return water was discussed by Code (4, pp. 103-705)
m 1900. Measurements on the North Platte in Wyoming and Ne-
braska were made in 1908 in connection with a study of water rights
on certain interstate streams (25, pp. 48-40). In more recent vears
the results of many studies of return flow have been published in
several of the Western States, principally by State engineer offices.

Ttnlie numbers in parentheses refer fo Llteratnre Qfted. p. 47.
'E;Irponrer, wrillng In 1808, also cftes justances in Tndln, Ttaly, and Franee {3, pp.
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Some of the early works on seelpage inflow to streams laid little
or no stress upon the fact that all accretions were not necessarily
due to return water from irrigated land; while others pointed out
carefully the various possible sources of gain.

In the following pages will be found (1), a description of con-
ditions on & number of typical streams with reference to return flow;
(2) a discussion of controversial questions which have arisen in con-
necfion with the appropriation of return waters and opinions of the
courts bearing on these questions; (8) an impartial statement of both
sides of the controversy over public versus private ownership of
return water; and (4) an analysis of the principles upon which an
equitable policy can be formulated. The chief purpose of the pub-
lication is to set forth clearly a statement of the equitable principles
governing the use of return waters as an aid in the efficient utilization
of the streams in the arid and semiarid regions.

RETURN FLOW ON IMPORTANT STREAM SYSTEMS

Recognition of the existence of return water from irrigation is
now widespread throughout the West., Accretions from this source
are to be noled along the portions of practically all streams within
irrigated valleys, except in those comparatively vare formations
(for example, the Lower Rio Grande Delta in Texas-Mexico) in
which the return from irrigation drains away from the stream
channel rather than into it, and except in other caszes in which the
irrigation water is applied beyond the height of land along the
watercourse.

The following brief statements are designed to emphasize the
widespread existence of this important feature of western stream
flow and to point out the various ways in which it has become mani-
fest and the resulting complications in irrigation water rights and
development.

TARIMA RIVER, WASH.

The irrigable land of Yakima Basin, Wash., lies in three main
areas—ICittitas Valley, which ends a short distance below Thrall,
after which the river flows through precipitous country; the Yakima
avea, with a pronounced constriction at Union Gap; and the exten-
sive area between Union Gap and the mouth of the river at Richland.
The Yakima thus lends itself readily to the functioning of return
flow, and the fact has been recognized for many years.' ‘Lhe amount
of return in each of these aveas i1s considerable, but complete return-
flow studies in the basin have not been made.

In the area below Union Gap the quantity of return flow from
the Wapato and Suunyside projects has been such that in » season
of water shortage it has been possible to dry the river at the
Sunnyside diversion and still supply the lower projeets.

The river is regulated by officials of the Yakima project of the
Burean of Reclamation. The Bureau has constructed extensive
storage and distribution works and has agreements with holders of

¢ Reoeprds complled by o Jocnl engloeer 1n 1805 sbowed that 11 percent of the whater
dilverted in Yokimns Baslp during that yenr was taken cut while the total dlversiona
exeeeded the combined {low of supply streams,
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old rights under which storage water is furnished to supplement
direct flow.

An important feature of the return-water situation is illustrated
by the recovery and reuse of drainage waters on Wapato project of
the United States Indian Irrigation Service. The topography is
favorable, and the soil is disinfegrated basalt underlaid with gravel
susceptible of excellent drainage”® Several of the nain laterals are
paralleled by drainage ditches. The method of diversion is to check
up the drain and raise the water level to 2 point where it can be taken
out into an irrigation ditch. In 1930 nearly a fourth ox the 82,472
acres irrigated on the project were supplied in this way. A pumping
unit of 8,700 acres has since been installed for the utilization of
drainage waters as well as naturel flow. A subdivision of the Satus
unit consisting of 8,800 acres is supplied by gravity from the main
Wapato drain, 3,215 acres having been irrigated thus in 1981; and
another with 2,929 acres irrigated that year pumps drainage water
as the principal part of itz supply. More than one-third of the
drainage yield of the project was recovered and reused for irvigation
in 1930 before reaching the river. When all of the lands served hy
these additional units are in cultivation, it is anticipated that the
net drainage return to the river will be substantially lowered,

UMATILLA RBIVER, QREG.

Most of the land irrigated from the Umatilla River in Oregon
lies along its lower reaches below Eeho and along the Columbia
below the junction of the Umatilla and Columbia. The Umatilla
project of the Bureau of Reclamation covers by far the larger part
of the irrigable land. The project is covered by two irvigation (lis-
tricts—Hermiston and West Extension. A large amount of seepage
water arises on Hermiston district. The soil is sandy and is under-
laid with gravel; large quantities of water are applied in irvigation;
and the result is that the main Hermiston drain flows perpetually
with a mean monthly discharge which ranged from 24 to 57 second-
feet and a run-off which averaged 28,550 acre-foet per annum for
the 3 years ended September 1931.° The water supply of West Exten-
sion Irrigation District during part of the season consists entirely of
return flow. Its diversion is some 9 or 10 miles below the Hermiston
drain and it receives, in addition, invisible seepage from Hermiston
District and return waters from other irrigated lands above,

When the water supply in the Umatilla 1s only encugh to 8l1 the
demands of decreed priorities the river is successively dried a
four diversion points, all lower rights in turn being satisfied by
return water flowing In the channel.

The extent to which diversions from this stream are dependent
upon return water from irrigation may be illustrated by the results
of gagings made over a 3-yeav period on the Umatilla (28, Paper
694, pp. 16-17,%21; Paper 709, pp. 14~15, 19; Paper 724, pp. 16-10, 21)
and on Butter Creek.® The differences in run-off to Umatilla River

8 CanzEnny, R. 8., Presrox, P. T, and Hoer, L. M, R4poRT 0N GPERATION AND MAINTE-
RANCH METIIONS AND PRACIICES ON FIMTEEY MAJOR PROTHCTS, QOVERNMENT ANXD FIRIVATE,
.m.\;umy 1637, MADE T0 THE COMMISSIONER OF BECLAMATION. 1927, (Unpubllzshed mnnug-
seript.}

® Data furnlshed by State englneer of Oropon,
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above Furnish Reservoir plus the inflow from Butter Creek and the
run-off in the river near Umatilla (near its mouth), as compared
with actual diversions between the points of measurement, in ncre-
feet per 12-mionth (October—September) period, were as shown in
table 1.

The actual preportion of the excess due solely to return flow has
not been determined. Some of it is due to rainfall and to un.
measured aceretions, but return flow unquestionably accounts for a
large part.

Tance 1,—Differences Delween wpper and lower stations of Umualille Ricer,
Orey., folul diversions and evcess duc largely lo retnrn jloiwr

i !
Item 1928-29 [ 1fe0-30 | 1930-01

i clgredfert ] Aere-fect
000 ! 1241, 370 ¢ 131, 440
235052 WA TTA! 200878

73032 ST400° 7918

SACRAMENTO AND BAN JOAQUIN RIVEUB, JALIT.

The Sacramento River oceupies the trough of a valley about 130

miles long and mainly from 25 to 40 miles wide. Drainuge from
irrigation diversions returns quickly to the river, prineipally through
troughs in the adjoining basins, and is discharged inte the river
through well-defined channels at considerable distances downstream
from the diversion sources (%4, pp. 245-246). Studies ? return
flow during the period 192428, made by the State Division of Water
Resourees (24, p. 247), show
that the seasonal seepnge, ground water return, ete., which ean not be diveotly
weasured varied from a minimum of I1 per eent of (he irrigation draft in
1524 o 0 maximum of 20 per cent in 1927 thaf the seasanal return a8 mens-
wred at the deflnite return ebanmelz varied rom 22 per cent of the irrigation
drafi . 18924 to 40 per cont in 10253 and that the tefal rveturn, including all
nceretions, varied from 33 per cent of the Irvization drafr 1n 1924 to 9 per cent
in 1925 nnd 1027,
Figure 1, showing the sccumnlated draft and return flow along a
200-mile section for June to September 1928, is redreawn after the
report upon this work. Water known to be derived from sources
other than retirn from Sacramento River diversions was earetully
execluded from the amounts used in preparing the chart.

A feature of the return-water situation in Sacramento Valley is
the large qnantity of viver water diverted for rice irrigation and
the large proportion of such diversions returned to the river. Ree-
ords of three typieal projects over a perind of 7 vears showed the
constmptive use to be essentinlly wnaflected by the quantities di-
verted. As the soils were impervious, quantities in exeess of evapora-
tion and transpiration requirenients returned promptly to the river
and became available for rense by lower projects, Large irrigating
“heads ” and large rice “checks? were used to reduce labor costs
and to effect sufficient circulation of water both to wash out alkali
accumulations and to prevent further allkali deposits (26).

The State Division of Water Resources has estimated from its water
supply and return water studies that under a condition of ultimate
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development about 42.5 percent of all water diverted for irrigation
in Sacramento Valley would reach the streams as return water. The
division further estimates that 75 percent of the total annual return
would reach the streams during the irrigation months of April to
October, inclusive; that the highest rate of return per month would
be 13 percent from June to August, and the lowest § persent from
November to March (29, p. 80).

Studies made from 1924 to 1928 by the State Division of Water
Resources indicated that the average percentage of diversions oe-
curring as vefurn water in the San Joaquin River was considerably
less than for the Sacramento, due probably to the recapture of much
of the underground water by drainage pumnps and its reuse for
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irrigation before reaching the stream. It was stated, however, that
as all waters in the tributary Stanislaus, Tuolumne, and Merced
Rivers normally are diverted by July or earlier at the foothills,
and those of the San Joaquin are diverted near Mendota and Dog
Pulos, practically all water in these streams below those diversion
points during most of the irrigation season is return water. The
division found, on the one hand, some evidence of a considerable
“lag? between diversions and return to the San Joaquin; and,
on the other hand, evidence pointing to o surprisingly rapid re-
sponse in the return water to certain diversions considerably remote.
The return water average for July, Aungust, and September ranged
from 28 to 88 percent of the annual draft during the 5-year period
studied {24, pp. 342-345).
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KINQOS RIVER, QALIF.

Upon leaving the foothills, canals serving a combined area of some
400,000 geres (irrigated in 1928) divert from Kings River quantities
of water which during the 10 years ended with 1931 ranged from
291,000 to 1,058,000 scre-feet per annum. Just below these diver-
sions the river with its connccting slonghs passes through a basin
about 6 miles long and 1 to 8 miles wide, known as “ Uenterville
Bottoms ”, which is irrigated by a number of small riparian ditches.
Much of the water diverted by these riparian ditches drains directly
back into the river within the basin. Some 18 or 14 miles below the
outlet is the Peoples Weir, the first of a number of lower canal diver-
sions, and on each side of the river throughout this distance is an
extensive irrigated aren.

In all cases for which records are available for the period May to
September in the years 1920 to 1928, inclusive {Z4), an analysis
shows gains between the upper entrance to the basin and Peoples
Weir, This is considered to be ¢ue to return water from irrigation
in Centerville Bottoms and in the areas bordering the river lower
down. In some coses the monthly gain exceeded the combined
monthly diversions in the bottoms.

Thers werd losses, however, in September 1929 and throughout the
irrigation season of 1931 (74}.%5 'This reversal is attributed in part
to droughts of vecent years, and in pard to the extensive inerease in
pumping which is thought to be intercepting water that previously
returned to the river.

BANTA ANA RIVER, CALIP,

The Sanfa Ana River Basin (§) is divided info 3 major basins,
the river crossing 3 and separating the other 2. These basins, sepa-
rated by barriers or constetions. ave essentially gravel-filled valleys
which aet as underground reservoirs and contan > arveas of intensive
irrigation where water is put to use, partinlly consumed and pae-
tially sinking again as return water to underground storage” (23,
2. 38). Underground waters not intereepted by pumping within a
basin eventually come to the surface in the river bed above the dike
which marks its lower end and flow out to the next lower basin.
Irrigation waters, therefore, nre renused again and again.

In a number of localitics in Santa Ann Basin flood water has been
spread over gravels to replenish the underground supply, principally
since ghout 1910 but in some cuses as early as 1895 or 1886 {24, pp.
165-179). Tor example, in the upper basin, which ends at Colton,
the Wafer Conservation Association built spreading works below the
eanyon for the purpose of recovering the water at and above the
outlet, at first privcipally in the gravity canals of the associntion
members and later in artesian and pomped wells.

An analysis of summer consumptive use in the Santa Ana Basin
was made in 1928 by the State division of engineering and irrigation
(23, pp. 168-161). Certain values were assumed for transpiration
and evaporation and sech losses were deducted from assumed water

BEAurKs, G L, WATER MANTHR UGPORC ¢OR YEMR 3901 Kligg River Woker Associatlon.
61 pn.  Freson, Calif. 39520 [ Mimeoseaplied, ]
YA magp appears oppusie po 18 in (G
i
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requirements, the result being estimated as return water or deep
penetration from irrigation practice. The net loss or return caleu-
lated in this manner for the entire basin amounted to 30 percent of
the water applied. :

EOIBH RIVER, IDAIO

Most of the irrigable land in Boise Valley, Idaho, south of the
river, is included in the Boise project (constructed by the Bureau of
Reclamation) and in several large irrigation districts, while the land
now irrigated north of the river is served principally by & number of
mutual irrigation companies in o comparatively narrow strip along
the stream.  The total irrigated from Boise River in 1929 was 518,498
acres {27). The river is divided for administrative purposes inte
three natural sections—the first beginning at the Boise project diver-
sion_dam and ending about a mile below Star, the scecond ending
the Notus bridge, and the third at the confluence with Snake River.
The vital part played by return flow in river regnlation is exempli-
fied by the situation in 1981—one of the seasons of shortest water
supply recorded on the river. During the low-water period of that
year—July 1 to September 30—scction 1 diverted practically all natu-
ral flow in the river, so that section 2 was supplied entirvely from
return flow; while in section 3 throughont the entire irrigation season
all rights were supplied entirely from return flow.”® The total river
run-off for the year was 846,844 acre-feet und the total return flow
171,736 acre-feet.

The waters of Boise River have been adjudicated, except as to the
duty of water, and in that regard the water master has followed
since 1919 a temporary order made by the District Court of Canyon
County and cffective ¥ until a further srder of this court.” Three
drainage districts of Ada County (adjeining Canyon County on the
east) in 1923 and 1925 secured from the Distriet Court of Ada County
orders temporarily apportioning the  developed * or drainage waters
for the appropriation of which the districts had secured or were in
process of securing permits from the State; prior existing rights on
Boise River not to be interfered with. These orders were held Inter
by the Ada County court to have been adininistrative only, in exercise
of powers granted by the deainage distriet statute. In carrying out
the orders, the water master turned into the heads of canals supply-
ing these drained lands the quantities of water—within limits speci-
fied in the orders—that he ascertained upon the basis of the best
available data as developed by the drainage systems and discharged
into the river. In other words, these lands were given additional
diversions from Boise River equivalent to the quantities of water
determined as being developed by them.

Return flow to the Boise River has been an essential factor in sup-
plying downstream priorities, as above indicated. In time of short-
age the delivery of these drainage waters under the temporary orders
referred to is considered by some of the Boise River users as cutting
into their rights—which would undoubtedly be the case were the
waters in question a part of the river flow. However, the questions
as to public or private character of these drainnge waters, as to

0 WeLsx, W. . WATER DISTRIBULION OF HO{SR RIVER, DIST {OT KO, 124, 1031,  Report
bg water magter of Bolse River to Commissloner of Reclumution. 21 pp., illue,, Bolse,
Ideho, 1062, [(Mimecographed,]

668778—R4-——2
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whether they are actually “ developed” waters or would reach the
river irrespective of the drainage works, and as to their ownership,
have never been litigated in a proceeding competent to decide them.
Furthermore, no comprehensive physical investigation of these
drainage and “ developed ” waters has yet been made.

Return flow on this stream has been under observation for many
years and has been the subject of a number of reports’* Contro-
versies have arisen over the diversion of drainage water for irriga-
tion, and the ownership of drainage waters swas called into question
in a recent case bub was not decided because of the nature of the
proceeding.®

There are other instances of the use of drainage water before
reaching Boise River.

BNAKE RIVER, WITHIN IDAHO

Several groups of extensive irrignted areas lie along this stream
In its course across southern Idaho, and in many sections return flow
is an important part of the water supply. The ownership of return
flow from the Minidoka project (Bureau of Reclamation) hag been
in controversy recently, but after being in court for about 5 years,
the cause was dismissed without prej udice in 1932, by agreement of
the parties, without deciding any of the questions at issue.®

The Minidoka project lies a short distance atove Milner Dam, at
which water is diverted for the Twin Falls tracts. Above the Mini-
doka lands is Lake Walcott Reservoir, and above this lake in turn
is American Falls. The Neeley gaging station is located on the river
just above Lake Walcott. The Foster decree, adjudicating the rights
of users between American Falls and Milner Dam, entered upon
stipulation in 1918, gave Twin Falls Canal Co. a right for 3,000
second-feet and North Side Canul Co. 400 second-feet, immediately
prior to the Minidoka right of 1,726 second-feet. This decree also
provided that the State engineer or his deputy should determine
what part of the water flowing in Snake River at Minidoka and
Milner Dams is storage and what part natural flow, ®the amount
of the natwral flow to be determined as such natural flow would be,
if unaffected by the diversions or acts of the parties hereto or any
or either of them or by the release of stored water, * * *2 The
water master’s affidavit stated that this language had been inter-
preted both before and after entry of the final decree as excluding
the return flow of the Minidoka project from the natweal flow to
which the Twin T'alls Canal Co. was entitled.

The net average daily gain in the river section between Neeley
and Milner for the summer sersons of 1919 to 1930, inclusive, ranged
from 1 second-fool in 1927 to 272 sccond-feet in 19099, averaging 111

U PTyLeer, W. 11, REPORT TO RUISE PNOIECT BUARD OF CONTEOL OF THE DEYELIPNMEBXTS
B0 DATH ON RETURN FLOW AND SHEDAGE STUINES MADE 0OX BOISE mver, Boise, Idulo
1031, [Typewritten.] L pp.

13 Nampie (F Merldian Ireigaiton Disteict v. Williem B, Welsh, Water Mastor, of ol.,
i2 Tdabe 290, 16 Pac. (21) 617, 'Thiz was n peililon for writ of mandate ta eampel the
wnter muster to distribute the waters nf Liolse River as direcled by ihe Stewart deerce,
The court beld that while Lhe ?uualicn of ownership of certiin droluage waters bad been
ithrown Inte ventroversy by Che pleadings and evidenes, suclh a motier could not be
Mtignted n o mandamas proceeding,

BTt Falls Cunal Co. v. Qeorpe N, Carter ¢f al., District Court of the Unlted Stntes,
Distriet of Idako, Southern Dlvision.
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for the period.** Under the interpretation of the Foster decree re-
ferred to above, the Minjdoka canals were given this gain at such
times as they were drawing stored water. In other words, the decree
has bee-. administered according to the water stages at Neeley : what-
ever amount of water belonging to Twin Falls Canal Co., for ex-
ample, was found at Neeley, that amount was delivered to the com-
pany at its Milner diversion. It was to obtain the benefit of this
increment during low-water stnges of the river—when the flow at
Neely is less than enough fo satisfy the Twin Falls rights—that this
action was brought by the company, Dismissal of the complaint
leaves the situation as 1t was before; the State administrative officers
determining storage and direct flow according to the Toster decree,

The drainage discharge from the Twin Falls tracts is likewise con-
siderable, The average discharge of all developed drains on the
Twin Falls Canal Co. project, measured in the spring and fall with
all water out of the irrigation system, ranged from 129,000 to 176,000
acre-feet per annum during the period 1928-33. This drainage dis-
charge, during the period 198133 for which informstion is avail-
able, was less than one-third of the total run-off from the project;
and the total run-off in turn, during that 8-year period, constituted
39 percent of the total water diverted.

PROVO RIVER, UTAILL

The Provo River system in Summit, Wasateh, and Utah Counties
serves an upper agricultural arca lying mainly in Wasatch County,
converges at Provo Canyon, and then serves a lower arean in Utal

Valley. All drainage from the upper area is through this canyon.
Early settlement and use of water were in and around Frovo in the
lower area. As settloment progressed upsiream, demands upon the
water supply of the river increased to such an extent that the lower
users clnimed that their rights—many of them prior in point of
time-—were being infringed upon. Naturally this led to many con-
flicts and mnch litigation.,” However, subsequent developments
seemed to indicate that in the long run upstream use during at least
a part of the season was o benefit rather than an injury to lower
lands, in that the storage of water in these upper lands and its
gradual release tended to prolong the seasenal supply in the lower
river. The adjudication of Provo River took aceotmt of this situa-
tion, and resulted in good rights for both upper and lower appro-
priators. Return water from irrigation is specifically decreed a
part of the stream supply; in order to insure its continuance, none
of the upper users (Wasatch and Summit Counties) may extend
the use of the waters nwarded to them upon otherlands thar those now {rei-
galed so as to cause the seepage or drsinage fherefram o be diverted awiny
from the chnnnel of said river or from the lands heretofore irrlgated therehy”
One of the parties to the adjudication (Esthma Tanner), owning
Iand about 5 miles below the mouth of Provo Canyon, claimed the
right to take frem the river a quantity of water equal to the quan-
tity of drainage water discharged into the river from such land.

M CRANDALL, L. BEPOWT OF WATER MASIEN, DISTRICE NO. u0, 1pAMNO, TOR 1049, 1031,
[T{[igwrltten.]

% Podingy of Feet nnd Conclustons of Loaw, Prery Reservolr €o. v, Prove City et ol.,
Ttiab County, slgned May 2, 1021,
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Lower appropriators with old-river rights, which were being satis-
fied during part of the season by seepage from bench iands, feared
that the substitution of direct How for drainage water might inter-
fere with their own right to demand direct flow during periods of
deficiency in the seepage nceretions, and accordingly protested. In
order to safeguard all appropriators below the drainage ditch, the
adjudication authorized such substitution only while direct flow is
turned down to supply seepage deficiency, and only to the extend
of the quantity of drminage water discharged from such tract into
the river. In other words, when direct flow is being sent down on
demand of the lower users this tract may take a part of such water
equivalent to its own drninage discharge. but otherwise cannot de-
mand direct flow in substitution for return flow.

SALT RIVER, ARIZ

Recognition of the effect of return flow upon irrigation is of long
standing in Salt River Valley, for it is & common occurrence for
canals during low-water stages to dry the river, one after another,
at their respective head gates. For example, on May 1, 1932, swwhen
flood conditions were not prevailing, all water flowing 1 the river,
congisting of 70,000 miners’ inches, was being diverted at Granite
Reef by the Salt River Valley Water Users Association. More than
one-haif of this dam rests wpon bedrock, and the depth te rock
beneath the other portion is shallow; consequently in the opinion of
certain local engineers the underflow is small or nonexistent except
when the stream bed above has been badly stirred by a fleod. It s,
therefore, likely that at this time practically ali of the subsurface
as well as the surface flow was being diverted, As there were no
living streams between that point and the junction of the Salt and
Gila Rivers, it follows that diversions at that time between those
points may be safely attributed principally to rvetuvn waters from
the Salt River project. Joint Head, Peninsula, and Hovowiiz, and
the Indian ditch diversions sucgessively took the entire river flow
on May 1 {(although there was leakage through the two last-named
diversion structures)—with an aggregate of 2,567 miners’ inches—
yet the Salt River delivered 8,445 inches into the Gila on May 2,

The figures in the foregoing paragraph do not include underflow
in the Agua Fria below the Salt-Gila junction or pick-up below that
point, which in one or both cases was considerable. Nor, due to the
extensive pumping on the Salt River project, do they provide any
meunsure of the total amount of water that otherwise would have re-
turned to the river. Pumping for drainage on that project and reuse
of the water for irrigation constitute an important feature of this
arca (I5).

NORTH PLATTH RIVER, (DLO.-WYO.-INEBR,

The Novth Platte rises in northern Colorado, flows novth into
Wyoming, and thence southeast and east across Nebraska, being
joined in the central part of that State by the South Platte. The
ares now irrigated from this stream in Colorado is relatively very
small, but studies have been made of the possibility of capturing a
large part of the tributary inflow in North Park and diverting it to
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Cache la Poudre Valley. The most extensive development of this
stream in Wyoming and Nebraska has been by the Bureau of Recla-
mation. In addition, one large and numerous small projects have
built diversion and distribution systems, and some have contracted
with the United States for storage rights in Pathfinder Reservoir.
Determinations of the amount of river gain have been made from
fime to time, a systematic series of measurements rimed at determin-
ing the amount of return flow having been begun in 1914 (30).
With the development of the large projects above Bridgeport and
the installation of drainage systems the amounts of both visible
and invisible return to the river have become very great. A recent
study (7} shows that the total increase in the North Platte, be-
tween Whalen Dam and the city of Morth Platte, for the year ended
September 30, 1931, was 1,574,700 acre-fect, of which 540,300 acre-
feet occurred during the irrigation season May to September. As
a means of approximating the quuntity of return flow included in
this gain, the annual figures were corvected for flow from all known
rourees other than irrigation, for rediverted return flow, and for
evapuration losses. The result was:
Visible main: Acre-feet
Apove Bridgeport 600,700
Helow Bridgenort__ . 146, 200
Invisible gain:
Abuve Bridgeport 368, 700
Below Brivdgeport 173, 800

TPotal 1, 238, 400

It was concluded that the greater part of the increase in flow
above Bridgeport was return flow from jrrigation, and that below
Bridgeport a large proportion of the invisible increase was Toreign
graund water.

The effect of return flow above Bridgeport upon diversions below
that point is strikingly brought out by & chart prepared in the
office of the Dureau of Irrigation, Water Power, and Drainage of
Nebraska and presented in somewhat different form in figure 2.
The river flow at cach station is taken from (I7, pp. 338-845), as
of the time when the water released from Guernsey Reservoir at
6 p.m., August 1, 1929, would reach that station if flowing at an
average rate of 35 miles per 24 hours. “Pick-np” includes both
visible and invisible increase.’® The quantity flowing in the South
Platte (the only important surtace tributary *o be considered in this
connection) at the city of North Platte on August 8 was only 2
second-feet.

Figure 2 shows that during the period considered the guantity of
origimal flow and storage water released from Guernsey Reservoir
on the evening of August 1 was sufficient to care for diversions only
as far down as Melbeta. From there to Overton, except for a small

uantity of storage, all diversions were from * pick-up ” which un-

oubtedly consisted principally of return waters from irrigation.
The quantity of water veleased from Guernsey at that time was
5,750 second-feet; the aggregate quantities diverted in the 10-day
procession down the river were 7,964 second-feet.

38 It ghouid be nofed thot the Burenu of Irrlgation of Nebrasks and the Federnl Bureat
of Recluiation were not at thet thme o agrecnient rs {o the rote of evaporztion at which
“ plek-up * should be computed,
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SOUTH PLATTHE RIVER, WITHIK COLORADD

The early recognition of retuwrn flow to the South Platte and its
largest tributary, the Cache la Poudre, has been shown above. The
river flows north and northeast from Denver across the plains in
5 well-defined valley, the river bottom being confined between blufls
which throughout considerable distances are very sandy. The pro-
gressive construction of larger and longer ditches and of reservoirs,
which have provided water for expanding areas, have created more
and more return flow to the river (22, pp. 4-11).

Parshall reports a total net rcturn flow between Kersey {just
below the mouth of the Cache la Poudre) and Julesburg {near the
Colorado-Nebraska State line) amounting te 184,510 acre-feet for
the approximate perioed July 1-November 10, 1919, and 474.840 acre-
feet for January 1-November 10, 1920 (22, pp. 81-86). The rela-
tion borne by return flow to irrigation in the South Platte Valley

Whalern

Tarrington

State tine
Mitchall

Gremsey Resenwir|

n
(=]
o

Narth Platte

.
t
-4
B

g
Ll
o
bl

%
(2
%

e et RIVE

-
125 175 200 225 250 275
Miles

Fiooee 2,—Bfect of return water from Irrigetior upon ¢anal diversions from North
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may be further jllustrated by the statement that during the period
in 1920 just referred to, the flow of the South Platte at Kersey
totaled 472,632 acre-feet, the inflow of lower tributaries being com-
paratively small; that 168,030 acres were reported irrigated 1n dis-
tricts 1 and 64 with an aggregate application of 457,837 acre-feet,
which nearly equalied the flow at Kersey; vet the river flow at Jules-
burg, below this area, for thut period amounted to 259,782 acre-feet,
or 55 per cent of the flow at Kersey {22, pp. 31, 36, 66, 67).

The lates. published report on seepage and return flow to the
South Platte 1s in the State engineer’s biennial report for 1929-30
(18, pp. 46-59). A serics of measurements in 1930—Kersey to Jules-
burg in April, and Waterton to Kersey in May—-revenled a total
seepage return of 1,467.4 sccond-feet for the river, which, if repre-
sentative of the entire year, means an annual return of approxi-
mately 1,000,000 acre-feet. Figure 3, reproduced in slightly different
form from this report, shows the return flow measured at intervals
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over the period 1891-1930. The report concludes that since 1518 the
rate of increase of seepage return a ppears to be approaching the ulti-
mate, although irrigation has been gradually increasing, “ This
would seem fo indicate that the pervious water-carrying strata
through which: the seepage returns to the river, is nearing its
carrying capacity (13, p. 45).

ARRKANSAS RIVER, WITHIN GOLORADD

The Arkansas River leaves the mountains just west of Pueblo,
Colo., and flows in an easterly direction across the State into Kansas,
The waters of this river were involved in the noted interstate case
of Kansas v. Colorado,™ and at the nrosent time are again bein
Litigated in # suit between those two émtcs—*. Many irrigation proj-
ects dependent upon this stream and ite tributaries lie along its
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course, the irrigated areas in most cases being not far from the river.
Investigations made to the vear 1926 by the State engineer of Colo-
rado indicate that the total invisible Seepage and return flow along
the main stem of the river throughout “its length in Colorada
amounted to substantially 200,000 acre-feet per year, such amount.
however, varying materially from season to season (13, p. 45).

RIQ GRANDE, COLO.~N.MEX.—TEX.

The Rio Grande rises in southern Colorado, flows south through
central New Mexico, and thence continues southeasterly between
Texas and Mexico to the Gulf of Mexico.

Rio Grande waters are diverted by n number of irrigation systems
in San Luis Valley, Colo. The northern part of this valley com-

¥ Kangas V. Colorads et al, 206 T8, £113
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prises n so-called © dead area ™ respecting drainage. There is a ridge
running roughly parallel to the river on the north; south of this
ridge the drainage is toward the river, and north of the ridge the
drainage is away frem it. On the north drainage water reaches a
trough and forms swamps and lakes with no known outlet to the
river. Some 240,000 acre-feet per year drain into the dead area as
a result of natural run-oft, and in addition 300,000 to 400,000 acre-
feet are diverted into this area amnually from the Ric Grande by
canal systems {13, pp. 35-39) ; therefore, when this area shall have
been drained to the river a considerable addition to its water supply
will result. The valley ends a short distance south of the State line
and the river enters mountainous country, so that the portion of
return water from irrigation not trapped north of the ridge or other-
wise lost is forced back into the strenm channel.

The Middle Rio Grande Conservancy District of New Mexico in-
cludes Iands lying along the river for a distance of morve than 150
miles between Cochiti and San Muarcial. Immediately below the dis.
trict are Elephant Butte Reservoir and the irrigated lands of Rio
Grande project of the Bureaun of Reclamation. The conservancy
district’s works are under construction. Its reclamation plan includes
the construction of a storage reservoir on the Chama, drainage of
water-legged lands and use of the waters, and flood control (1, pp.
109-134). Waters vecovered by the drains are partly return waters
irom irrigation, and partly other wuaters entering the soil by over-
flow and scepuge from the muin river and from tributary streams,
which under water-table conditions prevailing prior te the drainage
construction had been lost by evaporation and by transpiration by
aquatic plants. The reclamation plan contemplates the lowering of
the water table to such an extent that water-logged lands can be
cultivated, and the supplying of irrigation water to those lands and
to other lands which have lacked reliable water supplies. It is esti-
mated that the annual consumptive use in the entire area after con-
struction of reclamation worlks will average 490,000 acre-feet, whereas
the previous lesses have averaged 541,000 acre-feet per annum.®

The Rio Grande project in New Mexico-Texas consists of sue-
cessive valleys separated by canyons throvgh which the viver passes
from one valley to another, The largest scetions are Rincon, Mesilla,
and El Paso Valleys. The project is provided with extensive drain-
nge systems which return to the river much water that his been used
in irrigation. The drainage water, mingled with direct-flow and
storage waters, is partly diverted into lownr canal systems on the
project.

Most of the irrigation along the Rio Grande lelow the Federal
project is in Lower Rio Grande Valley, where 350.000 acres are
under cultivation on the American side between Riogrande City and
the Gulf. Here return water does not reach the river. On the con-
trary, nearly the entirc area is a delta. formation, in which the
characteristic slope of the land is away from the river. The drain-
age ontlets lead to the Gulf, not to the river. Drainage water js re-
covered and reused for irrigation to some extent, however, several
smali projects depending upon such water for a substantial part of
their irrigation supply.

1 DENLER, . B, FIXAL REMOIET OX MINDLE HIO GRANDE INVENTIGATHONS, TU.8, Dept,
Int,, Rur. Tvelam., 157 pp. ok, 19082, [Pypewrition, ]
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ECONOMIC IMPORTANCE OF RETURN FLOW IN STREAM
UTILIZATION

CONRJLICTS OVER OWNERSHIP AND USE OF RETURN WATERS
NATUKE OF CONTROVITRSIES

Conflicts over return waters have arisen in all or nearly all of the
irrigation States. In the course of the present study notes were
made of more than 40 such cases in 13 States, involving the right to
use secpage waters under a wide range of circumstances. Many con-
troversies were settled as a result of court decisions.

Specific questions involved in these disputes were the right of a
project to recapiuve its own seepage waters, or to substitute them
for the diversion of direet flow, md the method of substitution; the
right «.." downstream users to take veturn waters vielded by upper
projecus; the alteration of drainage outlets, or the capture of drain-
age water and delivery to a thivd party, to the injury of lower
diverters of such drainage water: diversion of waters to points from
which return water could not find its way back to the original
stream; intercepting underground waters on their way to the stream;
refusal to pay agreed compensation for d winage waters; and the
value of return flow. Entire water vights were involved in many of
these cases.

BELATION OF BURLIC O PRIVAPE OWNERSIIE

The public and private attributes of ownership of return flow will
be dealt with Jater. Suffice it to say that nnder the public-ownership

theory return waters are not the property of the project from which
they flow, but become a purt of the streamn system available to appro-
priaters in order of priority; while under the private-ownership
theory they are at the disposal of such project.

Many of the foregoing controversies were scttled without specific
reference to the broad question of public or private ownership. The
peculiarity of the Jocal situation, or injection of other legal points,
frequently made & broad decision unnecessary.  In some instances it
is apparent that the pavties porposely avold ! bringing the main
question to an issne.  Consequently, despite the widespread oceur-
rence of controversies. clear-cut court decisions as to the greneral
policy are confined to a fow States.

WATER RIGHTS DEPERDENT UPON CONTINUANCE OF RETURN FLOW

In muny sections of the West extensive development has taken
place with water rights predicated wholly or partly upon return
flow. 'This is cvident from the examples listed heretofore. In cer-
tain cages, such as the Frovo in Utah, downstream development oc-
cured first, and return flow from later upstrenm diversions not only
satisfied the demands of earlier appropriators but actually worked
to their benefit. Aguin, as on the South Platte in Cotorndo, de-
velopment progressed downstream in step with increasing return
flow from upstream projects. The two situations are comparable
physically, and in each case junior water rights improved as s
result of return flow; but the benefit to holders of junior rights on
the Provo is from their own use of water, while on the South Platte

66776—34——3
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it is from use by others. From a legal standpoint, return flow on
the FProvo must continue to go to lower users on the ground of
priority; upstream users cannot extend their use of water to include
their own return flow, for such action would injure the downstream
prior appropriators. As long as return flow continues, the earlier
users can have ne complaint. But the South Platte situation is
different, and there the safety of the lower development depends
upon some other rule of law—public ownership of return waters,
or prescriptive right, or estoppel—which will prevent upstream users
from diverting their refurn waters elsewhere. Tt is shown herein-
after that the public-ownership rule is well grounded in Colorado,
and so the lower development on the South Platte is protected on
that ground at least.

There are other situations in which lower development depends
upon continuance of return flow, in jurisdictions in which the char-
acter of ownership has not been definitely established beyond argu-
ment one way or the other. Boise River in Idaho and Salt River
in Arizona are examples of this. The controversy over substitution
of direct flow for drainage discharge on the Boise and the fact that
there has been no decision in the State conrts regarding ownership
have been indicated in the discussion of that stream. Administra-
tion of Boise River priorities has assumed that return flow (except
in case of certain deninage distriets) is available for lower diver-
sion. If return flow is increasingly rediverted by projects from
which it flows—or direct flow substituted. which amounts to the same
thing—ithe basis of administration must be changed,

Saly River Valley Water Users’ Associntion installed a line of
pumping plants, within its boundarvies and a few miles from the
river, from which water is conveyed to another crganization, the
Raosevelt Trrigation District: and eventnaily several lower diverters
from the river complained that their water supply was being aflected
by the pumping.  An arrangement was voluntarily made by which
these diverters were provided with wafer (o supply deliciencies in
their decrced rights. The association had been upheld by the eourts
in its right, as agninst a shaveholder, to drain lands and dispose of
the water for compensation ontside the project.  The rights of other
persons, however, were not involved. and the legal consequences of
a possibie depletion of their water supply by the diversion of pumped
waters elsewhere were thus not passed wpon.?®

DIVERSION AND USE OF PERCOLATING WATERS

The right to pump or otherwise divert percolating waters is a
correlative right with other overlying landowners in certain States,
including California; depends upon compliance with an appropria-
tion statute in one, New Mexico, and in portions of Ovegon (not yet
passed upon); and goes to the overlying landowner in others. In
a Utah controversy it was ruled that percolating roturn waters on
their way to a stream on which appropriation rights had been estahb-
lished could not be intercepted by the owner of land through which
they were passing, if such action substantially interfered with prior
river rights.®

* Brewster ¢ ¢l Y. Sait River Valley Water Users’ dsscclation et of, 27 Arlz, 23, 225

Pac, 529,
= BEaamusecetl V. Moroni Irripation Go. ot al., 56 Uteh 140, 189 Ppe. 572,
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Orne method of draining irrigated land is to pump the water out.
This practice is notable in Salt River Valley (I5); several Cali-
fornja projects do it on s large scale, and numerous instances could
be cite&) in other States. Drainage water so recovered by an irri-
gation project is commonly used for irrigation purposes.” In most
cases that have come to the author’s attention the reuse has been on
the project doing the pumping and has not been in controvers with
users whose stream diversions might be expected to be affected. Di-
version of the recovered water to another project is more likely to
result in contreversy.

AFPROPRIATION OF WASTE WATER

Avoldable waste of water is contrary to public policy. It teads
to deprive a lower user of a supply which he is entitled to receive.
However, the statutes and court decisions recognize that some so-
called waste is inevitable and may be appropriated to beneficial use.

Several of the State codes provide that ditches for the viilization
of waste, seepage, or spring waters shall be governed by the same
priority rules s ditches from running streams; also that the person
on whose land seepage or spring water arises shall have the first
right to its beneficial use on his lands. Colorado, among other
States, has such a statute; but the courts there have held that the
landowner does not have this first right where scepage waters first
come to the surface in the channel of a natural stream 2*; nor where
they belong to a stream and wounld veach it if not intercepted.®® In
New Mexico the first right to seepage from constructed works may
be acquired by the owner of the works it he makes filing within 1
year after completion of construction er appearance of the seepage,
and thereafter by anybody. Some of the statutes specifically direct
an appropriator to turn back to the stream from whichk he makes
hig chiversion all water in excess of his needs.

Water returned to a stream, after having been used in irvigation
and relinquished by the appropriator, becomes a part of the stream
again. This is a general rule. If the approprintor does not relin-
quish control—thag is, if his plans include the commingling of such
water with that flowing in the river, and its rediversion by himself
or others with his consent farther downstream—there is obviously
no abandonment. He is simply using the river channel as o carrier,
as is commonly done with reservoir water stored upstream. The
courts of Colorado do not sunction this practice in case of return
flow, but definitely consider water once veleased from a project
(irrespective of the owner’s intentions) or seeping from its reservoir
as not subject to recapture by that project either Lefore or after
reaching a natural channel. Any appropriation of that water is sub-
ject to all prior appropriations from the river.* Exceptions are
noted below under Developed or New Water.

Waste water from irrigated lands may be captured by the first
user, except in those jurisdictions {for example, golomdo and prob-
ably Utah) in which it is considered tributary to streams. However,
the person capturing the waste, although protected against interfer-

= Le Jara Creamery and Live Stock Associotion v, IT ansen, 35 Colo. 105, 83 Pac. 644,
B Neviug et al, v. Smith, 86 Colo. 178, 270 Pac, 44,
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ence by later comers, has no rigit to compel the continuance of that
waste. The project on which the waste originates may make such
economics! vse of its appropriation that but little water will be left
over, or can rearvange its distribution so that waste at a given point
ceases, or can alter the drainage outlet if advantageous fo do so.
The only equitable restriction is that it cainot maliciously divert
the waste water clsewhere simply to deprive the lower user of a
water supply. These matters depend solely upon the facts in the
case. Several appropriations of drainage water directly out of drain-
ngo ditches have been made in the Lower Rio Grande Valley, Tex.,
in situntions in which the water wonld not have veturned to the
river, the appropriator making a contracl with the project owning
the drainage system which protects him agninst aiteration of the
drainage outlet, and securing a permit from the State which gives
official sanction to his appropriation. In the administrative prae-
tice of the State of Nebraska the location of a diversion headgate
on an arfificial drain is treated as an optional diversion; the appro-
priation is considered to be from the stream svstem, and the head-
gate location 2 matter of convenience or efliciency only. The appli-
cant is deemed to he appropriating viver water—not waste.

TITE QUESTION OF A DOUBLE APPROPRIATION

If in addition to its head-gate diversion a project also rediverts
its waste water, is it exceeding its appropriation? This point was
directly involved in a request by Fariners’ Irrigation District, Ne-
braska, to the State in 1932 for permission to divert a quantity
of water cquivalent to the discharge of one of its principal drains,
The district claimed that the statutory duty of 1 second-foot to 70
acres, measured at the head gate, was insuflicient in view of the
seepage and evaporation losses from its 80-mile eanal, whereas the
requivements of a small project with similar soil and crops hut
with a short canal were capable of being satisfied. The regnest
was denled on the prounds that {1) to add the drainnge water to
a_full head-gate diversion woeunld exceed the statutory doty; and
(2) to add the drainage while the head-gate diversion was being cut
below its decreed priovity would deprive lower appropriators of
public water to which they were entitled during periods of sliortnge.
The view of the Nebraska authorities, although not passed upon by
the State courts, is that return waters are public property. )

The project claimed in the foregoing instance that its iversion
was loss than nceded for beneficial use. Tf substantinted. there
would have been no objection on the part of the State administration
to beneficial use of the drainage before it left the project. The
criterion was that the right te further use was lost on returning to
the North Platte.

POINT OF MIVERSION OF RETURN WATERS

The point at which return waters arve to be recaptured for jrriga-
tion is apparently of considerable moment, from a legal standpoint,
at lenst In some jurisdictions. From a physical standpoint it is of
course highly important.
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BEFORE REACHING BFREAM CHANNLEL

The right to vedivert and reuse drainage entirely within a project
is not being seriously questioned, so far us the author is awuare, in
any of the States, An hnportant precedent was set by the United
States Supreme Court in the case of /de ef of. v. United States
which arose on the Shoshone project in Wyoming, It was there
held that the right of the Government in water approprinted for
the reclamation project attached to seepage from the irvigated lands,
“affording the Government priority in the enjoyment thereof for
further irrigation on the project over strangers who seek to appro-
priate it for their lands® The court stated thut there had never
been any purpose to abandon the seepage, but on the contrary the
infention to reuse it had been stated in official reports and otherwise
made cvident many times. The extent to which this ruling and
the ruling of the Utah Suprome Court in the earlior case of Res-
massen v. doroni frrigation ('o. et al. conflict is open 1o some quos-
tion. 1In the Rasmussen case it was stated that the person recovering
return water from higher Iands on its way to a stream could usec
the water on the lands from which drained. and could * use it, or
any part of it, upon lands other than those frem whieh it is drained
if such use can Lo made withont interfering with respondents’ prior
rights.”

Lhe right of reeapture after water leaves the project from which
it deained and before it reuches the stream channel from which it
was diverted, or at least before the waters are commingled with those
of the original stream, apparently is stifl & moot (uestion in most of
the Western States except Colorido, Convevance of retnrn waters
from one project to another in an artificial condunit, and extension of
the arca of a praject by virtue of the rouse of return waters are other
phases of the general question concerning which the law in inost
States is not definitely settled. These things have all been done in
actual prachice in various places, sometimos with consent of the State
authoritics.

REDIVERSION FUOM STHEAM CHANNEL 1XT0 WIHICH DISCHAGED

Use of the stream channel as o earvier depends upon the right of
the project to control its veturn {low. If it may send this water clse-
where, the strenm channel is a convenient and under some cirenm-
stances an economical carrier.  Tepally, of course. this is out of the
question in Colorado. It is common practice in New Mexico, par-
ticuiarly along the Pecos; although in these instances the veturn is
Inrgely from nrigation from artesian sources not tributary to the
Pecos. A Federal deeision arising in Liaho ** stated that an appro-
printor, provided he vould identify the return flow, * may conduct it
through natural chamels and may even commingle it or suffer it to
commingle with other wafers” Incidentally, this language was
quoted approvingly by the United States Supreme Court in another
case.

HEdn of wl v United 8tetes, 208 T8, 497, 68 L. od, 407,
= Untted Ntates v, Hupa eof wo, 270 el 31,




22 TECHNICAL BULLETIN 439, U.S. DEPT. OF AGRICULTURE

SUBSTITUTICN OF DIRECT FLOW O STONAGE WATER FOR RETURN FLOW

The diversion of drainage water and its reapplication to the soil
are sometimes so expensive as to be uneconomical. Situations as
favorable as that on the Wapato project, Washington, are excep-
tional, At the other extreme are projects on which the return
becomes visible at places so low in clevation or so near the lower end
of the area that only by means of pumping can it be redistributed.
Substitution of direct flow, to be diverted at the head gate upstream,
for the quantities returned to the stream below, has appeared to offer
a more satisfactory solution.

Substitution would not be sanctioned under even the private-own-
ership theory of return waters if it interfered with divensiens be-
tween the project’s hend gate and the point of discharge of the
drainage water. That is, if the increased diversion, which is praecti-
cally a transfer of the diversion point upstream, deprived an inter-
vening nser of any quantity needed to (ill out his priority at his
existing head gate, a court decision upholding the transfer is not to
be anticipated. If there are no such intervening diversions to be
considered, the proposed substitution depends upon the right to
redivert drainage from the stream into which discharged. Clearly,
if this right exists, transfer of the diversion paint upstream does not
deprive lower ugers of any quantity of water to which they are
entitlec.

Examples of substituntion ave to be found in scveral States, and
the courts and authorities sanctioning the {ransaction have talken
the position that if a projeet has the right to reuse its return flow
it. shonld be permitted to <o so in the most economical manner pos-
sibld. Several drainage districts alony the Boise River have aperated
under this method of snbstitution for some years. The section of
Snake River opposite the Minidoka projeet is so regulated that
that project is credited with the amount of its drainage discharge.
The plans of Middle Rio Grande Conservancy District involve sub-
stitution. Talent Irrigation District, Oregon, is permitted to divert
upstream 2 quantity equivalent to its drainage picked up by Medford
Irrigation District, which otherwise has the prior right on Bear
Creck, the waters in question having been stored and brought acrass
from another drainage area. Vale and Warmsprings Irrigation
Distriets, Oregon, have & contract under which Warmsprings
exchanged a portion of its reservoir space and of its direct-flow
rights for equivalent return flow from Vale District available for di-
version inte Warmsprings canals. The Provo River adjudication in
Utal includes one case of limited substitution, Certain adjudications
in Washington embody the principle, although a recent decree pro-
vided definitely that return seepage waters belonged to the stream.

Only ene State supreme court case specifically passing upon this
practice has come to the anthor’s attention. In that case, involving
the adjudieation of Stemilt Creek, Wash.,*™ the decision was to the
effeet that if the parties have the right to use this seepage water and
permit it to flow into the creck,

then it would seem Dbut just and equilabile that they shonid be permitted o
teke an equul nmount of water, less transportation loss, from somwue poing

Ll T;g:sstrxtc of Washingion v. American Fruil Growers, Tne, of ol., 135 Wash, 158, 237
ac, )




OWNEHESHIF OF HETURXN WATERS FROM IRRIGATION 23

higher up the creek, from which point it ¢nn Le couvered to their land by
grevity ; provided, of course, that by se doing they do not injuve ov inferfere
with the rvights of anyone clse,

The sole controversy was over the matter of substitution, The right
to use the seepage water wns not being contested, and the court
ther~fore specifically refrained from passing upon that right.

RIVER CONBUMITIVE U"SE IN RELATION TO SCUSTIMUTION

Many streams in the West have very little water unappropriated
1n such cases further development of any consequence is possible only
through consumptive use of the relatively small remainder.2® This
involves the control of return flow from the project, which is legally
possible only in certain jurisdictions., That is, 1f an average annual
run-off of 25,000 acre-feet is determined as available, and the farm
use 15 estimafed as 2.5 acre-feet per acre but the river consumptive
use as 125 acre-feet per acre, then 20,000 acres of irrigated land
will be the maximum 2rea on which water charges can bo safely
based, and plans must provide for the utmost conservation and eare-
ful ose of this available remninder.  Ovdinarily, assuming that the
avaiiable supply continucs Lo be 25,000 acre-fect, at no time is the
project diversion held to 1.95 acre-feet per acre. That is the river
use. not the furm use. In the carly stages of development the river
supply plus rainfall is suflicient to fill the farm requirement of 2.5
acre-feet per acre: and as more und more lands are brought under
cultivation and return flow becomes evident, a substitution at the
head gate of the equivalent of this return flow leaves all lower rights
undisturbed and at the same time fills the new project regnirements.

An arrangement such as the above, involving o substitution of
return flow for direct flow, but in a situation in which storage facili-
ties are out of the question, presumably would not be feasible in a
jurisdiction in which return flow automatically becomes public water.
That is, the project could divert whatever excess of direct flow there
might be above the requirements of eazlier lower projecis; but after,
say, July 1, when there is no excess, diversions must coase, for the
lower users could demund that the return flow come down to them as
their lawful hevitage. Tn such event the late project, if it cannot
redivert the return flow advantageouslty within its own borders,
canot predicate Ms requirements upon consumptive use, but only
upon early-season direct-flow supplics, as long as they are available.
Therefore the project avea must be held to considerably less than
20,000 acres, and the crops must be confined to those benefited by
early irrigation, Imstead of leaving the river as it was before, as
far as lower rights are concerned, the late project is adding to the
value of these lower rights by giving them a longer season of full
supply than they enjoyed previously.

Middie Rio Grande Conservancy District plans include the rediver-
sion or substitution of developed drainage waters in addition to
storage development. Storage i the district’s 3l Vado Reservoir
would rednce the supplies available for storage in the Rio Grande
project’s Elephant Butte Reservoir if it were not for return flow

¢ Consunptive use ™ hing boon defived by B, I Mecker ag - The reltiont wiier lose

tncident to Irrlpallon of Inrpe tracis of jupmd * % *  tha Qifference hetween the
amount of waler diverted and the amonnt eeturmdng to o ostrenm " (R, @, 140H),



http:remaindcr.28

24 TEOHNWICAL BULLETIN 439, U.S. DEPE. OF AGRICULIURE

and drainage waters developed by the district. In other words, the
district’s drainage-water development is intended to make good the
depletion of the total rviver supply occasioned by additional diver-
stons of water for irrigating the conservaney-district lands now
unirrigated or inadequately supplied with water. Iinginecrs of the
Bureau of Reclnmation, after a thorough study of the situation
under a cooperative agreement with the conservaney distviet, = con-
cluded that from the standpoint of water supply, the proposed
development of the Middie Rio Grande Clongervaney District will not
irjure the Rie Grande project.”* The New Mexico laws provide
that where a conseryvaney Jistrict * conserves, develops, or reclaims
water, it shall have the vights which go with the appropriation and
beneficial use thereof 7 (22). The district extends many miles along
the river, and apparvently there are no other users whose rights are
interfered with.
DEVELOPED OR NEW WATER

Water brought to the surface in artificial drains is oveasionally
referred to as * developed ¥ water., A move careful use of the term
would exclude water tributary to a stream and which, while facili-
tated in its passnge by the drains, would rveach the stream eventually
irrespective of them. Sueh water is not new water; the time of
its arrival is simply hnstened,

Water which, except for direinage installations, would not rveach
the rviver at all ig more properly termed * developed ” water.  or
example, the drinage plans of Middle Rio Grande Conservancy
District * will lower the water table a suflicient distance helow the
surface to reduce greatly the present loss of water, thus effecting
an actual development of water now lost to all beneficial tuse”
(7, p. 95). Again, in Idaho the MAda County drninage districts are
delivering to the Boise River waters which are actually saved from
evaporation in swamps, as well as water which would reach the
river in any event. The water master on the Boeise applies a fuctor
in caleculating the portion of drainage whicll should be consideved
developed water ml which under temporavy court orders he eredits
to the irrigated lands in those distriets. It is rather genecully con-
sidered that the person or project responsible for such artificial
increase in {low is entitled to its use or digposal,

Return from foreign water—for example, brought in from an-
other watershed—is similar to developed waler In that it is not
considered tributary to the stream into which it is being made to
flow Dby venson of the irrigation and drainage works, As far as
lower users are concerned 1t also is new water. Tven in Colorado,
which appenrs so thoronghly commitied fo the public-ownership
theory, water divertod froni the Rie Grande, applied in the * dead
area 7 from which it could not return naturally to the river, and
brought back into ihe Rio Grande watershed in an artificial deain,
was held subjeet to appropriation by the first taker over the protest
of earlier approprintors from the river whe ¢laimed that it belonged
to them.® ‘T'o the same effect are Washington and Idahe cuses in

2 DennEr, 13 I3 See foptnote 18,

oy Lile Viafley frvigodfop Jhisirict, eb oalo v Prabeie fEtedh Cu and 0o Groede Drain-
opg LDiatelct, of g, 84 Colo, B0, 288 Pae, S0L
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which waters were brought in from other watersheds.® In the ad-
judication of Pecos River, N.Mex., which was in progress when the
area was visited in 1932, stinulations were being taken providing for
the discharge into the river and the subsequent recovery of drainage
waters originating from artesian sources and therefore not a part
of the original viver supply. ‘The administrative practice of the
State of New Mexico has been to approve applications to appropriate
drainage water discharged into a stream (minus carvinge losses)
where filed by the owner of lands or the project on which the
drainuge originates, or by a second party who has contracted with
the first for the acquisition of those waters. Many of these con-
tracts are in existence. Most or nli of such cases are on the Pecos and
hitve involved veturn waters from foreign artesian sonrces, bub in
o few instances there was included some veturn from springs which
formerly flowed into the Pecos.

A ditferent but somewhat allied «question was presented when
Waterford Irrigation District, Californin, applied Tor » permit to
appropuiate waste waters from storage reservoirs and power plants
of the city of San Francisco. The applieation was based upon sec-
tions of the California statute nuthorizing temporary appropriations
of water alveady approprinted for municipal use but as yet in excess
of municipal needs, aud anthorizing the appropriation of water after
it has been appropriated or used and returnod to a stroum. Modesto
and Turlock districis claimed priov rights to these waters and pro-
tested the granting of the application. The permit was issued, sub-
ject to the city’s prior rights on completion of the works and bene-
ficial use of the water, The principal ground was that these released
slorage waters were foreign in point of time to the direct flow of
the river during the irrigation season. Prior storage rights of the
protesting distriets were considered amply cared for.

CONTRACTS FOR DISPOSAL OF RETURN WATER

Agreements transferring the use of return waters from one enter-
prise to another are in offect in a number of States, Several have
been cited heretofore in this discussion, Soine involve water which,
if not intercepted, would returp to the stream from which diverted,
and others deal with so-catled © foreign water.”?

The Warren Act confracts in eonnection with the North Platte
project provide that the United States will store water in Pathfinder
Reservoir or elsewhere and release the same into the river, and will
supply water from other sonrees for the use of the contracting entor-
prise, with the right to deliver drainage or seepage waters as a part
‘of the total delivery. This provision for substitution of scepage for
storage and direet How is not in line with the practice of the Ne-
braska State Bureau of Irvigation in so administering the North
Platte that seepage acceretions from the Federsl project and clse-
where are treated as public waters. There has been no court deci-
sion interpreting the substitubion clause as against an objecting

B PRillip dlitler et gl v, Peler Wheeler eb af,, 54 Wash, 428, 163 Dae, 841 Edward J.
Breger v, Andrew 4, Rakar, 31 Naho 287, 171 Pae, 1185,
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bolder of a valid appropriation,®* The North Platte project man-
agement delivers water for Nebraska contractors at the Wyoming-
Nebraska State line; the contracts are filed with the State water
authorities of Nebraska, and the quantities of water called for by
the contracts have been delivered at the contractors’ head gates by
such authorities without the development of a specific issue as to
whether the water in any case was storage, direct flow, or return
flow. Default of one of the contracting districts in making pay-
ments to the United States, and its elaim that storage water was
no longer needed in view of the large increase in return flow to the
river, threatened to bring the matter of interpretation to a head
several years ago, but the case was decided on another point.™

Contracts purporting to dispose of return flow discharged into a
stream have been held ineffectual forr that purpose in Colorade and
Wyoming, on the ground that waters returned {o the stream after
having Dbeen used for irvigation or demestic purposes nre public
waters no longer subject to dispesal by the original diverter.®

Contracts altempting to dispose of veturn flow which the project
has actually abandened, or which has been released from cuntrol
without intention to recapture, are of uo effect.®® The question as
te validity of such contracts has been decided in various cases with
reference to the intention of the management of the projeet from
which the veturn waters flowed at the time the return developed.
When the waters flowed away there was no intention to recaptare.
The controlling feature in the Colorado and Wyoming cases cited
in the previous paragraph, on the other hand, was that all private
ownership in the return waters hind ceased; the intention of the par-
ties was therefore of no consequence.

QUALITY AND VALUE OF THE WATER

Drainage water may carry salts in solution of such charaeter and
concentration as to make it unfit for irrigation, or at lenst suitable
for crops of high tolerance only. This has proved to be the case on
some projects relying largely upon undiluted drainage water. Alix-
ture with water taken directly from the river, on the other hand. has
overcome the difficulty, The requirement of the Texas Board of
Water Engineers that Lower Rio Grande Valley projects secking to
appropriate drainage water shall also aequire rights to viver-flaod
water gives the project not only n supplemental direct-flow supply.

= Drainnge waters which were Ueing substitnted under the ferms of a Warcen Act
coutritet were luvolved in Hafted Stgtes v, Raprgflarn Difeh Go, of af,, 254 Ted, 842 wmd 1k
Ramshorn fHiel Oo, v, THited Stefes, 200 Wed, B0, It was (here helg that (he oams-
horn Co, lind ftibempted to estublish nn appropelation which nnger the Nebraskin sladates
way lneffecton!; ponsequently as wendnst this compony the Goited Slates bl (e right
"to Dbe oumaoledted in the npossesslon of s diteh, the right-of-way thergto nod the
(}l\'t{rsi'trm stritetnres thereon, and (o use gr dispese of the fow in such o wuy as it mny
HesITe,

2 Bridgepert Ivr. Dist. v. Unlled Sieles, 10 Fed. (2d) 827,

o Cogmytock, Stute Engineer, et ol v, Hamaey, 68 Colo, 244, 143 'ne, 1107 Whoming
IHgreford Heneh vo fFammond Peeking Qo o el 33 Wyo, 14, 200 Tee. TUd,

A cantruct purperting to dispose of wuiste was held invatld in Nevada on the ground
that the wirler had been abandoned, therg having been no Intentlon to reenplure wien
the water wes turned Prom control and allowed to find irs way {o @ strenn. (o 39
Sokultz v, John P, fwerery, 16 Nov. 359, 11 Ine. 238)  In Oregon, where the clty of
Baker hid released surplus wator from Its reservolr and allowed it to find the senccal
level of the country " with no iutentlon of resapivring or enjoying it", the clty had no
further inlérvest In the water wid conld confer ne right npon anyone to its use. The
court cnrefully refrained from enlilng ihls wpter “ nbandoped *, In omler to avold con-
mslon wlth nbandonment of a water right, but referred to U as relensed oF wisie witer,
(. O, Vaughp v, Adusm Kolh ¢t al,, 130 Oreg. 500, 280 Poe. 518.)
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but an opportunity to improve the quality of its drainage-water
supply. 'The quality of river water itself may be seriously impaired
by the addition of large quantities of drainage water carrying harm-
ful salts in solution. Whether the problem s serious in a given case
depends entirely upon local conditions, such as the extent of reuse
of the stream, character of the lands irrigated, and availability of
flood flows to freshen the main chunnel.

The value of return flow, in the last analysis, depends primarily
upon its effect in accomplishing the preduction of marketable farm
produce. That is a variable quantity from place to place and from
season to season. Values arrived at in various ways, however, have
been expressed concretely in contracts for disposal of return waters,
and clsewhere, and some of these shonld be noted. TFor example, in
several of the Pecos River contracts compensation was based upon a
modification of the neighboring Hagerman Irrigation Co. values. The
market valne of 4 Hagerman right at the time in question was $50
to $55 per acre; as the drainage water was required to be pumped
from either a drainage ditch or from the river, the capitalized cost
¢f pumping was deducted with a resulting price in several instances
of $15 per acre. In other cases in the same gencral nrea the price
was solely a matter of bargaining. Bascd upon quantities measured
in 1927, several purchases ranged fromn $250 to more than $1,000 per
second-foot.

Where a substitute supply is available, a measure of value is the
cost of such substitute supply. In this connection, the value in the
Ramshorn case in Nebraska * was the subject of court comment; it
being stated that the Warren Act contract provided for a price of $5
per acre-foot, “ which appears by the cvidence to be about $1,000
per second-foot.” Similarly, the value of drainage water recovered
so extensively on the Wapate project, Washington, may be taken as
the value of an equal quantity of stored water which otherwise would
have to be purchased (if available} from the Yakima project. The
cost of stored water already purchased by the Wapato was esti-
mated—but not yet fixed—in 1931 as $6.50 per acre-foot. The value
of 2 small quantity of secpage return to Stemilt Creek, Wash., ex-
changed for direct flow, was locally estimated in 19381 as $500 per
miner’s inch, or $375 per acre, based upon the commercial value of
a class 1 water right, the direct effect of irrigation on apple produe-
tion having given it this value at that time.

Parshall (22, pp. 19-20), writing of conditions in 1920, estimated
the value of return flow to the lower South Platte as around $3,000
per second-foot. On this basis the return from Kersey to Julesburg,
Colo.. for the 10 months January to Qctober, was estimated to he
worth $2,250,000 to the farmers of that ares.

IDENTIFICATIZN OF RETURN

Identification of the waters returning from a given project, and
accurate ascertainment of their quantity, may be difficult or impos-
sible. Visible inflow can be measured, but it does not. necessarily con-
sist entirely of return flow from irrigation. Invisible accretions
must be ascertained indirectly. Again, granting that 75 percent of

. ¥ Remeghorn Diteh Qo, v, United Blates, See footnote 37,
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the inflow is due to irrigation, what part of that proportion is the
result of direct flow and what part is from storage waters? This
distinction may be important if the ultimate origin of return waters
is held to have a bearing upon their ownership. The distinction, if
made, will involve a defermination of the rate of passage of water
through the soil from the time of its application to its appearance as
drainage recovery.

Exact determinations may be impossible, but segregations never-
theless may be made which will do substantial justice to all interested
parties. The Federal court, in an Idaho case,” in determining that
a user was entitled to the veturn wuters from certain lands enly,
adopted a caleulation of the amounts based upon drainage areas and
a copsideration of the natural flow. The practice of stipulating these
matters as the result of eareful, unbiased studies has been curried out
satisfactorily and should serve as a valnable precedent.

Tt is considerably easter to arrive at satisfactory resnlts where viver
conditions as they existed prior to the irrigation and drainage de-
velopment are definitely known. Ifor example, an organization in
Idaho which proposed v install a drainage system carefully meas-
ured the increment to the stream for a year before the drains were
dug, measured it again after construction. and filed on the difference
as developed water. Fhis project should occupy a strong position in
the event of contest by other rights. The factor used by the Boise
watermaster to segregate the quantity of drainage water actually
developed by the Ada County districts is admittedly arbitrary, in
the ahsence of satisfactory basic data, and is not acceptable to all
parties. Administration of the Snake River between Neeley and
Milner Dam, which credits the Minidoka project with its refurn
flow, has been based upon an assumption that under preconstruction
conditions the tributary inflow Letween those points approximately
balanced the losses, and that now it iz proper to use the flow at
Necley as a basis for dividing waters at Milner. The careful srudies
of the middie Ric Grande afford a satisfactory basis Tor fnture
determinations of quantities of water developed there.

PUBLIC VERSUS PRIVATE OWNERSHIP

Academie discussions of the merits of one form or another of the
ownership of return waters have appeared from time to time. The
matter was copsidered at several successive meetings of the Associa-
tion of Western State Engineers, culminating in two committee
reports in support of the public-ownership theory and general dis-
cussions preponderantly favoring that view.® DProbably the fore-
mest exponent of private ownership is the United States Burcau of
Reclamation, which for some 20 years or more hus been curefully
asserting the claim of the Unifed States to all seepage and return
waters avising on the Federnl projects. Considerable additional
support is to be found in the West for private ownership, or for at
least some modifieation of the rigid applieation of the publie-
ownership theory® '

7 United Stefes v, Hoga of wr. See fooftnoie 25

B ARSOCATION gF WESTELX STarE KIGINERRS. TRICEEDIXGS OF FIIET AXNQAL CON-
FEAENCH.  Salt Lake Clty, Utub, pp. 120-184, 1828 SECOND ANNOAL COSFLERENCE, HEND,
KEV., ph. TH=I0d, 19895 Tilkp ANSUAL CONFERENCE, Detver, Colo., np. 1741, HWOD.
IMimeographed.]

® For orher digcussions pro oud con, see (2, 6, f6, 3, 32, 3.
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CONSIDERATIONS FAVORING PUBLIC OWNERSHIP
The arguments of advocates may be summarized as follows:
LEUSE WITHIN PROJECT

It is conceded Ly many advocates that reuse of return waters
within the projeet on which they avise has legislative and court
sanction and is not subject to debate. provided the lands on which
the return flow is to be used have the same date of priority as the
lands on which the original flow was used. Objection is taken to
interception and recovery of these waters nfter they have left the
project.

PUULIC ITNTELERTY

Development will be retarded if return water may be bartered
and sold. Tt could be held entirely out of reach of someone wha
needed it and could use it. With growing scarcity of water the full-
est development of the supply is needed.

Under public ownership as now generally practiced, return waters
generally supply Jower river rights and thereby release natural river
flow for up-river development and use. which results in the greatest
use and rense of existing water supplies.

To allow new projects all the hencfit of their retuwrn flow now is
to give them a preferential status, Every ditch contributes some
return flow; if one is entitled to its rense, sach one should be. This
Is impnssible without nupsetting present water supplies and attendant
property values,

RIGHTE OF APPROPLIATION

The view of many westerners is (hat the State {(or the public)
owns and controls the water. The water user does not own the
corpus of the water: he has a right to its beneficial use. The State
cannot part with the ownership of the water, but merely grants a
vight to its use. The appropriator of natural flow has had use of
the water prior to the appearance of return flow, which is all that
the State ever gave him or had a right to give him. He cannot claim
title te the residue and demand tribute for its use from the lower
appropriator. On the contrary, when the needs of an original appro-
priation are satisfied, the excess should return fo the stream to be
appropriated for use on other lands. This excess wafer is simply a
vehicle for the water used consumptively. and diversion is permitted
by the State for that purpose only. An'old appropriator with rights
continuing only part of the season should benefit by accretions to the
stream,

Beneficiul use is the basis, measure. and limit of right to the use
of water. This does not include sale, trade, or barter of return flow.
One who constroets works and diverts water is entitled to its use
once; if he has made heneficial use, his right has ceased, for he has
received in full what is intended under the law.

To allow drainage projects to nse the drained water works an
injury to lower appropriators. The reclaimed land needs water
during the growing season; and the drainage discharge may be
foreign in time and quantity to the natural flow and therefore if
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the drainage yield is exchanged for natural flow it may impose a
areater burden on the river flow during the irrigation season than
existed prior to the drainage.

An appropriator who specifies the point of diversion, place of use,
and area to be irrigated, and then attempts to extend the use to
other lands, should go through the necessary statutory procedure
for an additional appropriation, the priority of which would be that
of the application for additional use.

DETAILS OF ADMINISTRATIOXN

Sales of return flow will complicate and hamper the public admin-
istration of water supplies. The practice would require identification
and determination of quantities from time o time {as return flow
is not static) in order that delivery to specific difches shonld not
injure direct-flow diverters. It would impose a burden of continuous
investigational studies upon water officials, and would be fruitful
ground for water disputes.

Under public ownership and control. on the contrary, return waters
antomatically revert to the public supply upon entyy to stream chan-
nels and are administered as part of the commen water supply. It
all goes “into the pool.” This procedure simplifics distribution of
river flow.

CONSIDERATIONS FAVORING PRIVATE OWNERSHIP

The reasons advanced by those favoring this theory are as Tollows:
CQUITIES INVOLYED

A project providing and recapturing water at great expense isin
equity entitled to its use. The portion of water yielded by drains
which have cost & great deal of money—and especmally that pertion
reclaimed from evaporation. actually developed—belongs in equily
to the agency making the development.

Vested rights to water prior to upstream drainage construction
are not deprived of any water they have been receiving if the
drained water—particularly the developed drainage—inures to
those incurring the cost of drainage. They are thercfore not injured.

Lower river users under the public-ownership theory get some-
thing for nothing. They pay no part of the cost of upper basin
development, but fall heir fo an increased water supply as the result
of it.

PUBLIC INTEUEST

Revenue from disposal of return flow is a legitimate source from
which to decrease per acre project costs, and project extension is
possible through the use of return flow. New projects should be’
allowed to predicate their needs upon consumption of return flow as
well as upon the original diversion; otherwise their possibilities will
be substantially curtailed.

An added incentive to expenditure of money for drainage con-
struction would be the continued control of the drainage yields and
the right to make beneficial use of them, through whatever means of
diversion may be most practicable,
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I'IGHTS OF AINPROIRIATION

The right of an ap{)ropriator is not exhausted by one use of the
water. His right includes reuse, provided it is beneficial and does
not deprive an earlier priority of any water to which it has been
entitled.

The right of an appropriator should be determined by his inten-
tion at the time of making the appropriation. If his plans include
the recapture and reuse of return waters, that should govern.

The State’s duty is to maintain the same conditions on the river
as obtained at the time the appropriation was made. To require
drainage discharge to go down the stream to benefit an eavlier ap-
jpropriator at a time when he would not huve had water under pre-
drainage condilions is to favor him at the expense of someane clse,

If return water must be allowed to augment natural flow, it will
work to the bencfit of riparian-right clainmnts in riparian States,

NETATLS OF ADMIXTHTHATION
Losses from storage and direct flow are not matters of direct
determinmation and need not be, for satisfactory  compromise
loss-programs can be worked out by the supervising State oflicials.

POLICIES SO FAR ESTABLISHED

The policies of the wafer administration offiee~ of Uie several
States may he segregated Into two groups—those holding strictly

to the public-ownership theory, and those recogmizing exceptions or
deviations in greater or loss degree.  Some of these policies nl their
supporting authority Lave been roferved to Irom time to time. but
they are all summarized below for the sake of completencss.

POLICIES FAVORING STRICT PUBLIC OWNERSHIP

The State engincers of Colorndo, Wyoming, Nebraska, Nevada,
and Utah regard retarn flow as the property of the pablie, and their
traditional policies have been apposed to contracts purporting to
transfer drainage water from one project to another to the detri-
ment of other appropriators.

The_Colorade policy is well grounded in a line of State supreme
court decisions that arc definite and comprehensive. It is constdered
that after water has beon used for the purpose for which it was
appropriated and decreed, any unused portion js abandoned to the
natural stream into which it would flow if not intercepted, for the
enjoyment of all junior appropriators. A different rule applies in
case of foreign waters not naturally tributary to the stream toward
which they now drain—that is, waters brought from another water-
shed, or from an enclosed basin in the same watershed.

The Wyoming State engineer considers return-flow water subject
to reuse by other appropriators immediately upon its return to the
stream, and not subject to appropriation by others before it has
returned to the stream. The basis of this policy is a decision of the
State supreme court in a ease in which the return (sewage) had
been discharged into the stream from which diverted.* There is no

W Wyoming Hercford Rauch v, Hommond Packing Co. et al.  See footnote 34,
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decision as far as could be ascertanined, concerning the statns of
return waters en route from the project boundary to the stream.
The right of a Federal project to recapture and reuse its own return
flow within its boundaries has been upheld by the United States
Supreme Court.’?

The Nebraska Buarecau of Irrigation, Water Power and Drainage
considers return waters as public waters on leaving the project for
which the original appropriation was munde.  There are no Nebraska
State Supreme Court decisions on this matter. A Tederal eircuit
court deeision ** upholding the right of a Federal project—as against
a company which was attempting to establish an ineffectual appro-
priation—to recapture seepage water on its way fo the North Platte
and to deliver it to o Warren Aet coutractor in lea of storage or
dirvect flow, is not regarded by the State officinls as setting a final
precedent for State administrative poliey in regard to the general
question {(I7, pp. 301-30%).

The Nevada and Utah policies have developed withont court de-
cisions concerning the right of a project to dispose of returen flow
which it had not abandened. The streams of both States (with one
exception noted in the adjndication of Prove River. Utah) have
been administered without reference to the origin of return flow and
apparently with few or no resuiting controversies,

POLICIES RECOGNIZING SOME RIGHTS OF RECATTURE

The administrative pelicies of the other States are generally to
consider return flow in a stream as a part of the public waters of
that stream. but some of them have given official recognition to cases
of recapture or substitntion of return waters or of disposal before
reaching a stream channel.

The New Mexico State engineer approves applications to appro-
printe deainage waters turned into a stream with the intention of
subsequent appropriation nnd recapture. The application may be
made by the project vielding the drainage water, or hy another wha
has contracted for the use of thai water. A statufe authorizes the
appropristion of seepage from constructed works, Water flowing
in an artificial deain is net subjeet to appropriation by others, but
the ereator of the flow has control until it has been depesited in
a natural stremn*  Most of the drainage wafer involved in appli-
cations to appropriate has originated in artesian sources not natur-
ally tributary to the flow of the stream into which the drainage has
been diverted. Conservation districts developing or reclaiming
water are given statutory nuthority to make beneficial use of it.

The Texas Ioard of Water Engincers regards drainage waters
acenmulated in artifieinl chunnels as nnder the vontrol of the person
or corporation responsible for the accumulation. and authorizes ap-
propriations of such wateirs by others only if they have made con-
tracts Tor its diversion and use with the one who acenmmulated the
waters. All such eases to date have been in a delta region in which
the water would not have returned naturally to the stream {from
which diverted. Drainage waters that have found their way into »

e et al. v, Uaited States. Soe footnole U4,

< Remahorn Ditch Co. ¥, United Btates, Sve foptnote 32,
P L Iéﬁg{:mmn Trr, Co. v. Fast Qrand Ploiny Drainage District, 25 N, Mex. €49, 187
. Ul
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natural channel are considered as being on the same basis as other
waters in that channel,

The Washingion Department of Conservation and Development
until recently recognized the right of the owner of a tract, on which
measurable drainage or return seepage from irrigation arose, to di-
vert from the stream into which discharged a quantity of water
equivalent to the quantity released. The authority was a case in
which the decision approved this method of substitution, but in which
the right to make use of the seeprge water was not in controversy.i*
Substitution was allowed in addition to the original diversion only
to the extent of beneficial use; that is, where the original priority was
not such as to afford an adequate water supply. Recently, however,
the department has reversed its policy, owing to abuses of the privi-
lege and resnlting confusion and protests from lower users. Ex-
changes not previously authorized are not now being permitted. The
present policy is to consider return seepage as a part of the stream
supply.

The Oregon State engincer econsiders in general that seepage waters
in a stream are public water. However, the State engineer on the
authority of an Idahe decision *¢ (there leing no Oregon decisions in
point) authorized the upstream diversion of water equivalent to the
amount of drainage discharge in preference to it use by a lower
prior appropriatorin a case in which the waters had been stored and
brought from nnother drainage area. and in which the upstream right
was 1nadequate. In another instanee a contract was recognized in
which one project exchanged reservoir space and direct-flow rights
for equivalent return flow from another project. Reuse of water on
2 project on which originally applied may be made without permit
from the State, as it is covered by the original appropriation. Per-
mits to appropriate seepage water within the boundaries of an
irrigation district, made by others than the district iteelf, will not be
granted without a release by the Loard of divectors of such district.

The Tdaho Departmeni of Reelamation grants permits to appro-
priate the unappropriated waters of the State, without authority to
place limitations or restrictions upon the applicant, but does not
1ssue permits upon drainage or waste water gs such. However, per-
mits are issued under the authority of a specific statute to drainage
districts for the use of the d ramage water appearing in their ditehes.
In some cases these waters are diverted divectly from drainage
ditches into irrigation channels; in others mingled with the river
waters and rediverted; and in still others discharged into the river
and an equivalent amount diverted above the point of discharge.

The California State Division of Water Resources regards return
waters from power use, after having been stored, as foreign in thne
to the natural stream flow and, therefore, not water which inures
to the benefit of prior appropriators or riparian owners.

In Arizona a project has the right, at least as against a share-
holder, to dispose of its drainage waters for compensation outside
the project.” In the case establishing this point, the rights of lower
diverters, whose water supplies might be affected by the interception

Y Phe Slate of IWushington v. Amerioon Fruit Growers, fncorporyted ct al. Sceo
footnote 27,

= Breyer v, Daker. Bec footnote 31,

¥ Brewater v, Seit River Valley Water Users dssocintion, See footoote 19.
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of return flow, weve not involved. Drainage waters captured by a
drainage district may be disposed of by sale or contract and are not
subject to appropriation by others.’

There is no administrative authority in Montana over the acquisi-
tion of water rights and the distribution of water. Waste waters
may be appropriated,*®* but no cases are known passing upon the

right of a project to dispose of its waste waters for compensation,
In fact, o Federal case® denied the right of an appropriator to
exceed his decreed right on the justifieation that the resulting seepage
benefited lower prior appropriators, who were held to be entitled to

the natural flow plus the seepage from his lands.

GENERAL ABSENCE OF JUDICIAL PREGEDENTS

In very few States are there court decisions clearly and spe-
.cifically defining the right to recapture return flow after it has com-
mingled with the direct flow of a stream. where such action involves
no question of abandonment but is part of 2 definite plan of develop-
ment; or the project’s right to dispose of its dramage waters to
others where lower appropriators otherwise would make use of it.
.Cc‘orado is the outstanding cxception: there the question has been
comprehensively litigated. Except in Colorado the court decisions,
where any have been rendered. have usually invelved one or two
points on(lly and have left other phases of the question unsettled. The
courts ordinarily do not pass upon matters not necessary to be de-
cided in settling the main points at issue in a snit. Where they
do comment on questions which need not be decided, their remarks
-are not necessarily controlling as precedents in later actions.

Likewise, there is very little statutory divection to the State admin-
istrative officers in distributing return flow. In most of the States
the general principle has been accepted—either tacitly or dirvectly
in decisions on controverted points—that return waters are a part
of the natural river flow. Nevertheless in some jurisdictions 1t has
scemed best to modify the principle where there is no question of
abandonment of waste water.

IMPORTANCE OF A WELL-SUI'PORTED POLICY

The lack of judicial precedent and support in so many States Jeaves
doubt as to the stability of some of the prevailing administrative
policies, and as to the status of return waters now being distributed
in accordance with them. Vested rights will have proteetion, nat-
urally; but just what are vested rights to return waters? Does the
appropriator of water have a vested right to the return flow from
all upstream diversions, or do the upstream projects brve vested
rights to their own return flow? And what of refen flow that has
not yet become evident, but which in the light of past experience
may be expected to appear in a given locality soonet or later? Who
may claim that? These questions cannot now be answered with cer-
tainty in several of the western jurisdictions; but controversies over
them in various localities can he predicted with reasonable certainty.

7 Wattson el al. v. United Rtates, 260 Fed. 5040,

# Paphase v. Holtoron, 84 Mont. 442, 275 Pac. 159% : Nrwion v, Weiler, 837 Mont, 184,
283 Iae. 133,

W Xarksg v. Hidger, 202 Tod, 302,
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THE SITUATION WITH REFERENCE T( FEDERAL PROJECTS

A member of the staff of the Department of Justice who has been
engaged In numerous water-right cases has worlted up considerable
material to support the thesis that © the United States is the owner
of the unappropriated waters in the nonnavigable streams in the
public land States of the arid West.” ® This is what is known as
the “ reservation theory “—that the United States has never granted
the waters fo any of those States, and that the una ppropriated waters
still belong to the United States, consequently that so much of the
unappropriated waters as may be needed for irrigation uses upon
an Indian reservation or o Federal reclamation project may be
reserved from further appropriation.

Opponents of this thesis point to the Reclumation Act of 1907—
which directs the Seeretary of the Interior in carrying out the pro-
visions of the act to proceed in conformity with State and Terri-
torial laws relating to the approprialion and use of water-—as sot-
tling whatever doubt might otherwise have existed that the United
States must secure its appropriations of water for Federal re-
clamation projects from the States.

Claims to rense of seepage waters on Federal projects have been
upheld in several Federal court decisions, one by the United States
Supreme Court;® but these decisions have not been based upon
outright ownership on the part of the United States. There has
been nothing yet in the Federal decisions concerning retnrn waters.
so far as ascertained, that definitely distinguishes the right to thetr
use by the United States from the right of a private appropriator
from whose project return waters flow, In no ease which has come
to the author’s attention has the right of a Federal project to re-
divert its return waters from the main stream channel and to
deliver them to an independent user for comensation heen brought
up for determination.

In conformity with the Reclamation Act, applications have been
made consistently to the severnl State authorities covering appro-
priations of water for Ifederal projects. Many of the projects
cover large areas, and the sppropriations have been extensive, The
original application for an appropriation to the Nebraska author-
ities in connection with the North Platte project, for example, was
made for the irrigation of “all the irrigable lands on the north
side of the North Platte River.” This was held in the Ramshors
case ™ to cover the lands of Farmers’ Irrvigation District, so that the
reclamation project in delivering drainage waters to the dlistriet was
entitled to the benefits of a statule then in force authorizine the
owner of an irrigation canal to colleet seepage water thereunder to
apply to the irrigation of Jand covered by the ariginal appropria-
tion. The significance of this is that the Farmers’ District apprepri-
ation is prior to that of the Federal project, vet the latter appro-
priation was held to embrace the Farmers’ lands so far as (his
particular statute was concerned.

B Wakp, . MEMORANDUM, FEDERAL IKNICATION WATER MIGHTS. 17 . Denver, Coln.
1930,  [Manuvscript.)

B Ramehorn Ditely Co. v. United Stotcs F Unlted Stefes v. Hugr o wa.; and Jde of al.
v. United Stetea.  See footnotes 32, 23, and 24, respactively.

= Ramahorn Diteh Co. v, Unifed Stades. Seo footnoty 30
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Various State statutes have been passed to facilitate Federal recla-
mation, definitely providing for the use of water on Federal projects
and giving them certain privileges not granted generally in case of
initiation of private appropriations. %01’ example, New Mexico,
North Daketa, Oklahoma, Oregon, and Washington provided {for the
withdrawal of waters from appropriation for periods of years for
the benefit of the United States in connection with projects under
consideration; Montana provided that appropriations by the United
States should be held valid for 3 vears without commencement of
construction: Nebraske authorized the execution of contracts for
rental or sale of “developed, stored. flood. or unused water” in
excess of projeet requirements, from the United States to persons
hol@ing permits to appropriate normal {low which shall have proven
insuflicient for their needs.

The assertion of claim of the United States to all return waters
arising on Federal reclamation projects is of long standing. It
appeared in the annual report of the Reclamation Service for
1912-13 (20) in connection with the statement of the jrrigation pian
of each of the reclamation projects, and was consistently reasserted
in subsequent reports yesr after year., The wording in the majority
of cnses was: ¥ ’LThe Uniter States elaims all wuste, scepage, spring,
and percolating water arising within the project and proposes to
use steh water in connection therewith.,” ‘T'he published maps of
the projects bear the same wording. The claim of the veclamation
projects to their retwrn waters has been asserted in several rourt
actions.

It appears. then, that the Buveau of Reclamation has been dili-
genf in asserting and maintaining the right of the Federal projects
to recapture and retise return waters arising on such projects. The
Federal decisions leave no doubt as te the view of the eourts that
there has been no abandenment of these waters by the United States;
and the vight to recapture and rense thoese waters on project lamds
before they have escaped from the project is apparvently well estab-
lished. The right of a Federal project in Idaho to mingle return
waters with the direct flow of a stream and Ilater to redivert them
was stated in a Federal decision in that State, the case not having
gone to the United States Supreme Court. It further appears that
neither Federal nor State courts have ruled specifieally that return
waters from Federal projects are subject to different rules of law
from those governing the return from private projects.

AN EQUITABLE POLICY LEADING TO EFFICIENT STREAM
UTILIZATION

In stating what in effect ave the conclusions reached from this
study, it is appreciated that laws and court decisions differ and that
a policy which may have sound legal foundation in one State may be
out of the guestion in another. No criticism is intended of any estab-
lished policy or of the legal authority on which it rests, These
decisions invariably have been carefully considered, The purpose of
this section s to state what appear to be equitable principles con-
cerning rights to the use of return flow in jurisdictions in which the
constitutions and laws ave such that the principles may be applied.

Specifically, the law in certain jurisdictions is snel: that return
water immediately upon entering the stream from which diverted
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becomes public water, regnzdless of human intentions. Every appro-
griator is on notice that that is the law; for one to recapture return

ow to which he has no title is not only illegal but is inequitable, for
the use belongs to others and the fact is lmown. That, however, is
not the established law everywhere. Where it has not become estab-
lished, principles which do involve the recapture of return flow under
certain circumstances may be entirely equitable,

It is generally considered that return flow may be recaptured
before it leaves a project and reused upon the lands of that project,
regardless of possible uses elsewhere. If this is equitable, it Tollows
that a user elsewhere is being deprived of water to no greater extent
if this veturn flow, instead of being reeaptured before it reaches an
arbitrary boundary, is allowed to cross thai boundary or even to
mingle with the stream waters. The sticking point in certain juvis-
dictions is a matter of law, and not nceessarily a consideration of
equity to possible users cisewhere.

RETURN FLOW IN RELATION TQ BENEFICIAL USE

Beneficial use, unless the statutes and eourt decisions require it, is
not necessm-il_'lr exhausted by onc application of irrigation water.
Recapture and reapplication of the same water may satisfy all re-
quirements of beneficial and cconomical use from a physieal stand-
point. The process of picking up and reusing one's own waste water
18 one form of distribution of the original supply. Whether water is
allowed to egeape from an earthen ditch by seepage and later recov-
ered and taken inte another irvigation diteh, or is earried across a
project in & cement conduit, is a matter of management, so long as
lands which are not concerned with the project plans are not
injuriously affected. If beneficial use results in the long run. the
rights of the publi¢ are satisfied. And in a case in which the project
Iands respond readily to drainage. the question as to whether the
cunals shall be lined or a drainage recovery system installed may
be 2 matter of internal economics for the management of the project
to dectde. rather than « question of beneficial use under the oviginal
appropriation.

Some so-called waste is unavoidable. Tt is impracticable. except
possibly in a few extreme instances, for a project to deliver to the
furms 100 pereent of the water diverted, and impassible for the
plants to conswne 100 percent of the water applied. If the irviga-
tion practice is reasonable. there appeavs to be uo reason why o
project should not be permitted to reuse its waste walers where it
can do fo to advantage, and where there is no resulting injury to
other appropriators. A diflerent question is presented—and one
which is outside the scope of the present discussion—where usc is
wasteful and the excess is lost by evaporation or otherwise and there
is consequently no return flow to compensate other appropriators,

RETURN FLOW IN RELATION TO RIGHTS OF OTHER APPROPRIATORS

The doctrine of prior appropriation governs the use of water on
most of the irrigated land in the West. Public poliey is served by
protecting appropriators of water in their right to continued use of
the water appropriated, so far as it is available, in the order of their
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priorities. This is a fundamental principle. Each intending appro-
priator when he goes upon a stream initiates his right subject to all
existing appropriations, whether already perfected by application to
beneficial use or in process of being perfected. He takes things as he
then finds them. His potential right attaches to a portion of the
water then unappropriated, at such times gs it may become available
in the stream. And the right that he then initiates and perfeets is
prior to that of every later or junior appropriater, whe in turn
takes his place in line just as his predecessors did.

The right to malke use of water is a relative right. An appro-
priator is under obligations to all other users from the same source o<
supply. His right must be excrcised with respect to all appropria-
tions both senior and junior to his own.

It would appear, in regulating the diversion of n project from
which return water is flowing, at a time when the natural river flow
is not enough to supply all priorities, that:

(1) There is no material injury to an appropriator with priority
earlier than that of the project in question, if the stream conditions
affecting the earlier diversion are mainfained substantially as they
were when the earlier appropriation was made; in other words, be-
fore any junior rights had been initiated. There is no injury if the
quantity of water at this earlier appropriator’s head gate is just what
it would have been had there appenred no subsequent appropriators,

(2} There is no material injury to an appropriator with priority
junior to that of the project in question, ifl the ntmost beneficial use

1s being made of a senior appropriation on the lands covered thereby,
according to the terms of such senior appropriation at the time the

junior appropriation was made.
ETFECT TUPON EARLIEH APPROPRIATON

If the first principle is equitable, it follows that a junior appro-
priator who can so manage his junior diversion as to reuse the refurn
water on his own lands, or even on cother lands, without depriving
the lower senior appropristor of whatever quantity of water would
have flowed down to his head gate but for the junior diversion, is
warking no injury fo the senior approprintor. Ie is diverting water
under his appropriantion only when there is enough for hoth the
senior appropriator and himself, and whether he applies the water
carcfully or lavishly, the rate of his diversion at such time does not
deprive the senior of any water to which the Iatter is entitled at that
time. When the river supply falls, the junior diversion is promptly
eut in Tavor of the ~enior.

Specifically. if A has n right to divert 25 second-feet, and B. with
hend mate next above on the stream, has a later right, anid at the {ime
of A's'appropriation there was neither gnin nor loss between diversion
points B and A—then, when the stream at I3 drops to 20 second-feet,
A's water supply is short by 5 second-feet ns the resuit of natural
forces. If in the meantime, as the result of B’s use of early season
water, locnl stream conditions are so changed that there is a flow of
5 second-feet from Bx fands above A’s diversion point, which would
give A his full approprintion right if he were to divert it. but which
B can redivert and put to beneficial use, the conditions aflecting Als
appropriation at the time he initiated it are in no way altered if B
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does recapture this water, A would have only 20 second-feet—not
25-—1f B had never appesred. Furthermore, so far as injury to A’
appropriation is concerned, it makes no difference whether the 5
second-feet is intercepted by B before it reaches the stream, or is.
substituted at B’s head gate, or is rediverted by B from the stream
either aliove or below A’s head gate. Unquestionably the point of
diversion makes a grent difference legally in some States; but in
jurisdictions in which there is no logal injury te A, it is diffieult to
see wherein the physical injury lies, provided, of course, the return
flow hss been recaptured immediately by B before giving A reason
to rely upon its use. A practical difficulty in reguinting the diver-
sions Jies in the necessary measurements of flow ; but such measure-
ments have been made and can continue to be made. Stream distri-
bution is not a simple proceeding under even the happiest cireum-
stances.
EfTEGT UPON THE JUNIOR APPROPRIATOR

The junior appropriator is entitled in law and in equity to have the
stream conditions maintained as they were when he initiated his
appropriation, and to suffer no enlargement of prior rights which
will adversely affect his own. The junior appropriator, upon in-
itiating his right, is charged with notice of all rights prior to his
own, and of the areas of land covered by such rights in jurisdictions
In which water is appurtenant to land, and (at least theoretically)
predicates his development upon the use of a portion of what is left
of the river supply after the quantities allocated to prior rights have
been put to beneficial use upon those lands. As long as prior rights,
as_they existed when the junior approprintion was made, are not
enlarged by excessive diversions of water or by inclusion of addi-
tional Iands, the junior appropriator is not injured.

If the previous specific example is altered by making A the junior
appropriator, and B the senior upstream appropriator with a right
to use 25 second-feet on a given tract of, say, 1,750 acres, A is not
injured if B recaptures and reuses beneficially his return flow of
5 second-feet on that tract of 1.750 neres. or on an equivalent area
to which the appropriation has been properly transferred. No en-
largement of B’s right is taking place. The stream conditions
above B’s head gate are unchanged, and he is taking no more than
his allotted 25 second-feet, of the water reaching his head gate and
is using it on only that 1,750-acre tract or its equivalent. B's use is
within his appropriation, and if it is beneficial, A is not being
deprived of any water which was unappropriated at the time he
initiated his own right. Furthermore, so far as injury to A is con-
cerned, the point at which B diverts the retnen flow is immaterial.
This is on the assumption that B recaptures his return flow promptly,
before A has reason to start building a development upon its use.

It follows from this that A is materially injured if B uses his
5 second-feet of return flow on lands in addition to the area covered
by his prior appropriation, in jurisdictions in which the appropria-
tion is tied fo a specific tract ov area of land or to a project with
designated boundaries. This is an enlargement of B's right as it
existed when A’s rizht was initiated. It is an alteration of the
terms of A's contract with prior appropriators, without his consent.
Whether B’s proposed use of the return flow on the ndditional
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Jands is beneficial or not is beside the point. B contracted to make
beneficial use of 25 second-feet of river flow on 1,750 acres; and
eny part of that 25 second-feet not required for that purpose is out-
side of his contract and inuves to the benefit of junior appropria-
tors who need it. Delivery of the 3 second-feet of return flow,
arising on the 1,750 acres, to additionsl land is essentially the de-
livery of part of the original 25 second-feet to additional land,
insofar as the junior appropriator is concerned; fov if the require-
ments of the original fract are satisfied by this original 25 second-
feet alone, the return flow can be rveapplied, if convenient, to the
1,750-acre tvact and an equivalent quantity veleased at the head gate
for the junior appropriator, ar else the return flow itself allowed Lo
go down.

Tt alsa follows that in jurisdictions in which water is not appurte-
nant to land by law and an appropriation is not limited to » definite
tract or arven of land, A is not injured by B’s use of his own return
flow on lands other than those on which the return arises. THere the
limitation upon. the appropriation of 25 second-feet is beneficial use
upon land. It is the quantity of river flow which B may take at his
head gate that A looks fo when he initiates his own right, If
B czn so distribute his 25 secoutd-feet as to cover 2,500 acres bene-
ficially, instead of 1,750 as his ncighbors may be doing, A cannot
complain. Likewise, if B may intercept his own return flow and re-
apply it beneficially, or redivert it from the river, A is not being
deprived of any water which was in the contract when he initiated
I's own subsequent appropriation,

EFFECT TROXN INTERVENING DIVELTEN

An appropriator is entitled to have his just share of the water
supply delivered at his hend gate, regardiess of the convenience of
earlier or later appropriators. This neans that the substitution of
water at one’s head gate, if allowed at all, must be made so that
the intervening diverter is not deprived of any part of his supply.
To take 5 second-feet of water at one’s head gate in place of an
equivalent quantity of return flow discharged into the stream below
another’s head gate is inequitable and illegal if the intervenor needs
that 5 second-feet to fill out his quota, :

RETURN FLOW UPON WHICH OTHER USERS HAVE DEPENDED

Repardless of the equitable right of a user to recapture his own re-
turn How, a diffienlt question is presented where the return has been
allowed to find its way back to the stream and other appropriators
have been expending money and labor in the development of land
and putting this water to beneficinl use ou the assumption that the
supply would continue.

A water user is under no obligation to continue wasting water, and
can so alter his irrigation practice that there shall be a minimum of
waste. This is @ well-established principle. Beneficiaries of the
waste tale on sufferance only, An interception and beneficial reuse
of the return flow on the lands for which the original appropriation
was made is essentially within this principle. Tt the user for this
purpose may intercept his return water before it reaches the stream,
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there is no equitable reason why he should not recapture it after it
is in the stream (in those jurisdictions in which the legal right to do.
this is sound}, provided the quantity and quality of the stream water
remain substantially unaltered,

The equitable rights of others who in the meantime have been
meking beneficial use of this return water, and who are deprived

of a valuable supply by the original user’s recapture, would seem,
to depend upon the matter of diligence of the original user in per-
fecting his a?prcpriation. If he has been diligent in putting his
criginal supply and the return-water supply to beneficial use accord-
ing to the terms of his original appropriation, other users then have
fuil notice of the situation, and they are proceeding at their own
risk if they build development upon the assumption that the dis-
charge of return waters will continue, If, on the contrary, the
original user is not diligent, the State is justified in canceling through
statutory procedure that part of the appropristion that has not been
put to beneficial use according to the terms on which it was initiated.
Other appropriators who themselves have been meling use of the
return water will automatically benefit.

Extension of the area covered by the original appropriation, as
& result of recupture of return water which others have been using
beneficially, deprives these others of a supply to which they have
become equitably entitled. Whether they have made new appro-
priations based upon the increased stream supply, or whether the
water simply fills out their existing appropriations, does not affect
the situation. As appropriators they arve entitied to have other
appropriations held fo the terms on which initiated.

A different situation s presented where for years and decades
numerous rights have been established upon a stream and the return
waters have been distributed as a part of the common supply with-
out question. A custom has been built up, the stream characferistiss
have been changed substantially as a result of the established prac-
tice, and all comers take with knowledge of such conditions. Hecre,
to introduce the right of appropriators generally to recapiure return
flow which invariably and completely has been going into the genersl
supply would be to disrupt the physical sitwation and to lead to
Impairment or destruction of rights predicated upon an established
custom, and therefore wonld not be in the public interest.

However, existing equities on such a stream would not be distnrbed
In any manner by allowing & new appropriator, from whose Jands
¢there has yet been no return flow, to plan his development upon com-
plete ufilization of his late appropriation and of all velurn waters
realized from it. No one, in such case, is injured, and no one is
being misled. Nor need the custom established upon this stream
control the distribution upon another stream where richts have not
become similarly established, if it proves that o different custom
may result in the greatest beneficial use.

UTILIZATION OF RETURN FLOW IN RELATION T0 PLANS OF DEVELOPMENT
WHERE NOT TART OF OnI0INAL PLAN

The original plans of probably most projects on which return flow
in substantial quantitier has appeared did not sontemplate its reuse.
There was apparently no general appreciation on the part of or-




4

42 TECHNICAL BULLETIN 430, U.S, DEPT. OF AGRICULTURE

ganizers that this would be an important result of development,
although problems of drainage disposal were constantly arising.
‘When these waters do appear in sufficient volume to attract atien-
tion, it is probably natural that the project on which they arise
should seek to benefit from them, either by making direct use or
by seenring revenue from other users, particularly in view of the
growing scarcity of available water supplies and’ resulting higher
costs of irrigation development. Consequently many controversies
over this question have arisen as the result of subsequent rather than
original plans of utilization, and they are correspondingly difficult
to settle with equity to all concerned.

Where the veturn waters have been allowed to go down the stream
season after season and others huve been making use of them and
have built development on the assumption that they were a part of
the natural stream flow, and the upper project has done nothing to
prevent, then to allow 1t as an afterthought to demand compensa-
tion from such users or to contract these waters elsewhere to third
parties appears inequitable.

On the other hand, even if the waters have been going down the
stream for long periods, but before anyone else has made use of
them, the ugper project makes its plans to use the waters elsewhere
and takes the pecessary legal and physical steps to carry out such
plans, then it would seem to make no difference whether the waters
are used on new project lands or contracted to other projects or
rediverted by the original project at its own head gate. No other
appropriator is being deprived of a water supply which existed when
he made his appropriation, or is being deprived of a supplemental
supply of which he has been making beneficial use. The first use
of these return waters then becomes a matter of new appropriation,
if applied on lands other than those on which the originul appro-
priation was made. Insuch cuse,if made by B (a lower user) rather
than by A on whose lands the return arises, any contract between A
and B 1s simply an assurance to B that A will not reuse these waters
on lands covered by A’s original appropriation. Whether B malkes
an appropriation of the water after it is in the stream, without re-
gard to A’s possible plans, and before A has taken steps to appropri-
ate it himself for use on additional lands. or whether B at the same
time protects himself against A and all others by making a contract
with A, would seem to be a matter entirely between these two. The
int:rest of the State is in seeing that the fixst appropriator gets the
water.

WHEIE PART OF ORILINAL PLAN

Inclusion of plans for utilization of waste waters as part of the
original scheme of development simplifies matters considerably. No
one is misled or has any excuse for being misled. No existing de-
velopment is impaired ; ho one is deprived of water which, under the
stream conditions as they existed when he made his appropriation,
he would have been cntitled to use but for the present plan; and
interposition of subsequent uses is not involved. This is on the as-
sumption that the terms of the appropriation are clear and that the
plans of development are carried out diligently.

The appropriation is made for a specific quantity (or flow) of
water from the natural flow of the stream, which, together with all
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return waters resulting from its use, will be applied on & given area
of land or on so much of that area as can be beneficially and eco-
nomically irrigated. It should make no difference to prior appro-
priators whether that ares is a contiguous body of land or consists
of two or more parcels many miles apart, as long as the stream con-
ditions are maintained as they would have heen had the new develop-
ment not taken place. And all subsequent appropriators are
apprised of the extent of use which is proposed to be made of the
appropriation in point.

RETURN FLOW IN RELATION TO EFFICIENT STREAM UTILIZATION

Any policy governing the ownership of return waters which en-
courages wastetul irrigution practice is, of course, contrary to the
public interest. A wasteful practice is essentially one which involves
unnecessary diversion of water which others could and would use
if it were available. It involves the squandering or destruction of
a resource. Diversion and application, however lavish, of an ample
stream of water which others do not need and which eannot be stored
in reservoirs for later use is not wasteful where it does not deplete
any of the State’s natural resources or injure good lands unneces-
sarily through excessive seepage. An appropriator who follows the
practice of storing large quantities of water in his soil when the
river is in flood, with a view to recovery and reuse of the drainage
waters when the river stage is such that he has no right to divert
directly, may be making the highest beneficial use of his water sup-
ply. This is on the assumption that his action does not result in
injury to valuable farm lands, whether owned by himself or by
others.

A head-gate diversion at a time when junior appropriators are in
need. that permits an application of water so lavish as to vield a
substantia] return flow, is not equitable to the junior approprintors,
even if the recorded rights of the senior are not exceeded. Proper
utilization of the stream would require a reduetion of the head-gate
diversion to an amount which would give this senior diverter what
he needs, with due regard to soil and erop conditions. and with the
least practicable waste, so that during this period of shortage other
lower users could be supplied directly from the stream withous the
Iag occasioned by transportation of excessive quantities of water
through the soil.” If the return flow in question has been appropri-
ated by the original diverter for use on other lands with the same
priority, then the question as to whether he reduves his head-gnte
diversion and tales ont the difference below, or leaves the head cate
open at the maximum peint and recaptures the return fow later, is
a matter of local management for him to decide, provided. of course,
whatever practice he adopts results in beneficial use and does not
affect the diversions at intermediate head gates,

Plans of a late appropriator to recapture and reuso the resulting
return flow would seem to be in line with efficient stream utilization.
In fact, that is the only way in which further development can take
place on many streams. It’is a common occurrence te find the usual
summer flows of streams fully appropriated, sometimes several tmes
over, yet to find these same streams yielding spring-flood flows
beyent the requirements of existing appropriators. o take 1 modi-
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cum of spring flow, store part of it in a reservoir if possible, apply
it to the soil and recapture the drainage for further application, and
construct a project on the basis of complete utilization of that modi-
cum, requires a degree of care in plan and execution that leaves no
room for wasteful practice at any point. The incentive is fo use
that water carefully and efficiently.

Whether the best use of present unapprepriated floed flows of a
given stream would be served by permitting the reuse of return
waters as above outlined, or by requiring the return to go down the
stream to enrich existing priovities and improve the character of
development already in existence, depends upon the local ecircum-
stances in each case. Diversion of flood flows for new early season
use and larger later season flows for existing projects as a result of
the upstream diversion may be the better economics on some streams.
In other cnses it may prove hest to restrict existing areas and con-
centrate on the new areas. Granted that in a given ease the new
devel~pment is desirable, either in addition to or in substitution for
an existing project, efficient vse of the spring flood invoives the
careful rense of return waters,

CONCLUSIONS AS TO EQUITARLE POLICY

TWhere the law has been settled to the effect that return waters,
upon leaving the project on which they urise, or upon reentering the
stream from which diverted. are immediately transformed inte pub-
lic waters, it is not only illegal but is inequitable to other appropria-
tors for a project to reeapture ite return flow after such
transformation of character has taken place. On the contrary, in
jurisdictions in which the law hax not become established to such
effect, it is not inequitable to allow a project the beneficial reuse of
its return waters, provided all other appropriators are fully pro-
tected in all rights theretofore acquired. In such jurisdictions a
lower user who has acquired neither legal nor equitable title to the
use of return flow arising on an upper project is being deprived of
water to no greater extent if the return is recaptured after leav-
ing the upper project than he is where the return is recaptured hefore
leaving the upper project boundaries.

It is incquitable for a project to intercept or recapture its return
flow to the injury of other appropriators, either senior or junior.
Senior appropriafors are entitled to have the stream conditions main-
tained as they were when their appropriations were initiated, and
are injured to whatever extent rewse of return flow by others inter-
ferves with this right. Junior appropriators are injured if reuse of
return flow by an earlier appropriator works sn enlargement of the
earlier appropriation. Appropriators whose head gates are located
between the point of original diversion of another projeet and the
point at which its return waters reenter the stream are injured by any
rediversion at the other project’s head gate, in substitution for an
equivalent of return flow, that cuts short the quantity they are en-
titled to receive.

Beneficial use of water is achieved by a project which plans and
carries out diligently a complete utilization of both its original diver-
sion and its return flow, where this can be accomplished (1) without
depriving prior appropriators of any water supply which would
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have been available to them but for the later use, (2) without en-
larging upon its appropriation to the detriment of Iater appropria-
tors, and (3) without depriving others of a return water supply
which they have been allowed or encouraged to use and which they
have had reason to think would continue. This is accomplished
most satisfactorily if the reuse of return flow is indicated in the
original appropriation; but it can be covered effectively by a later
supplemental appropriation, provided the rights of others who in the
meantime have initiated appropriations are properly safeguarded.

Introduction of a pclicy of permitting users to recapture return
flow which they have always allowed to escape, and which for years
has been consistently administered as public water, and on the
strength of which development has taken place, would completely
upset existing equitable rights so built up and would be contrary to
the public interest. However, new development upon even such a
stream, predicated upon consumptive use and involving the bene-
ficial use of return waters which have not yet appeared but which
may be reasonably expected to appear. would not disturb existing
rights; and if the new development is justified, would be in the
interest of efficient stream utilization.

SUMMARY

Return fiow from irrigution includes both avoidable and unavoid-
able losses from the irrigation project. Normally, but nob neces-
carily, it veturns to the stream from which diverted. Visible return
flow is that portion of the return water which appears at the around
surface before reaching the stream, wherens invisible return fow
enters the stream channel below the water surface. Visible veturn
flow is often direct!y measurable.

Observations concerning the relation belween seepage from irri-
gated lands and increases in river flow were made by the State enyi-
neer of Colorado 50 years age.  In following vears the phenomonon
argused interest and study m a number of Western Sta tes; recogni-
tion is now widespread throughout the West. Accretions to water
supplies from this source. which are to be noted slong most streams
within or below irrigated valleys, make it possible to irrigate much
larger areas from many stremme than was formerly thought prac-
ticable. Tt is not uncommon to fAnd the entire flow of a stream di-
verted at a certain head gate throughout a period during which
return flow into the stream below the head gate is supplying the
needs of extensive irrigated areas.

Numerons conflicts have arisen over the possession of return
waters, with the cleavage prineipally between public and private
ownership. Tnder the public-ownership theory, return waters are
not the property of the project from which they flow. but become
a part of the stream sysfem available to appropriators in order of
priority; under the private-ownership theory, they are at the dis-
posal of the project on which thev arise. The courts in certain
WStates have ruled ns to whether retirn waters are public or private
property, while in others the general question has not yet been set-
tled; and, except in Colorado. the many angles to the return-flow
question have not been comprehensively litigated. In manv sections
of the West extensive development hag taken place with water rights
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predicated wholly or partly unpon return fiow. There is no uni-
formity among western jurisdictions as to the right to recapturve or
a%propriate return waters from irrigation, or as to the point at
which they may be recaptured; and prevailing practices in various
important places are as yet without judicial sanction.

'Bhe policies of the water administration offices of the several
States may be divided inte two groups: (1) The State engineers of
Colorade, Wyoming, Nebraska, Nevada, and TUtah regard return
flow as the property of the public, and their traditionzl policies have
been opposed to contracts purporting to transfer drainage water
from one project to another to the detriment of other appropriators.
(2} The other State engincers generally consider return flow in a
stream as a part of the public waters of that stream, but some of
them have given official recognition to cases of recapture or substi-
tusion of return waters or of disposal of the same before reaching a
stream channel. There is very little statutory direction to the Stute
engineers in distributing return fiow. TFurthermore. the Inck of
judicial precedent and support in so many States leaves doubt as
to the stability of some of the prevailing administrative policies
and as to the status of return waters now being distributed in
accordance with them.

There has been considerable confroversy as to the right of the
United States to recapture and rense the waste and seepage waters
arising on Federal projects. The Federal decisions Jeave no doubt
as to the view of the courts that there has been no abandonment of
these waters by the United States; and the right to recapture and
reuse ‘these waters on project lands before they have escaped from
the project is appurently well established. Neither Federal nor
State courts have ruled specifically that return waters from 1ederal
projects are subject to different rules of law from those governing
the return from private projects.

Equitable principles concerning vights to the nse of return flow.
in jurisdictions in which the constitutions and laws are such that
the principles may be applied, are as follows: (1) Where the law
has boen settled that return waters become transformed into public
waters, it is not only illegal but is inequitable to other appropriators
for a project to vecapture its return flow after such tran<formation
of character has talken place. Where the law has not been so estab-
lished it is not inequitable to allow a project the beneficial reuve of
its return waters. provided all other appropriators are fully pro-
tected in all richts theretofore acquired. (2} 1t is inequitable for o
project to intercept or recapture its return flow to the injury of other
appropriaters. either senior or junior. (3) DBeneficial use of water
is achieved by a project which plans and carries out diligently a
complete utibzation of both its original diversion and its return
flow, where this can be accomplished without injuring either prior
or later appropriators and withont depriving others of a return
water supply which they have been allowed or encouraged to use
and which they have had reasen to think would continue.  (4) Inno-
vations which wonld upset long-established practices on a stream,
on the strength of which develepment has taken place and that
would injure equitable rights predicated upon such practices. would
be contrary to the public interest. New development upon such a
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stream, based upon consumptive use and involving the beneficial use
of return waters yet to appear, should not disturb existing rights;
and if the new development is justified, would be in the interest of
efficient stream utilization,
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