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REPORT - PART 1
PRIMARY REPORT ON LIABILITY ISSUES
SECTION 1

INTRODUCTION

Like many rivers in the West, the upper reach of the
Arkansas has been beset by decades of controversy. Twice
before in this century, the States of Kansas and Colorado
have litigated in the Supreme Court.! In the early years
numerous suits were also filed among private water users
in the two states.2 Yet none of these legal actions suc-
cessfully settled the basic issue of how the Arkansas
River should be apportioned between the two states. Nor
did the 1949 Arkansas River Compact achieve the lasting
peace sought by those who negotiated that agreement,
even though it was approved by the legislatures and
governors of both states, as well as by the Congress of the
United States.3

. The settlement of Kansas, which was admitted to the
Union in 1861, commenced before that in Colorado. It
was not until 1876 that Colorado became a state. By the
1870s, the transformation of prairie grasslands in Kansas

1 Kansas v. Colorado, 206 U.S. 46, 51 L.Ed. 956, 27 S.Ct. 655
(1907); Colorado v. Kansas, 320 U.S. 383, 88 L.Ed. 116, 64 S.Ct. 176
(1943).

2 See Kan. Exh. 129, Vol. I at 31-38, describing numerous

actions within Kansas, and between Kansas and Colorado water
users.

- 3 Of the first seven members appointed to the body charged
with administering the compact, five had served on the commis-
sion that negotiated the compact.



into irrigated farms and small towns was well underway.
Kan. Exh. 129, Vol. I at 17. Kansas alleged in its first suit
against Colorado that by 1883 practically all of the bottom
lands of the Arkansas Valley in Kansas, were in a state of
“successful and prosperous cultivation in reliance upon
the waters of the Arkansas River” Kansas v. Colorado, 206
U.S. 46 at 51, 51 L.Ed. 956, 27 S.Ct. 655 (1907).

Prior to 1885, Colorado users took “comparatively
little water” from the Arkansas River for irrigation pur-
poses. Id. at 107-108. However, development in Colorado
came rapidly with the construction of large irrigation
canals and storage facilities. Kansas alleged that by 1901
Colorado users were diverting “all the natural and nor-
mal waters and a large portion of the flood waters” of the
Arkansas River. Id. at 52.

The 1901 action was the first interstate water contro-
versy heard by the Supreme Court. Initially, the Court’s
jurisdiction was challenged, but a demurrer on that basis
was overruled. Moreover, the Court determined that Kan-
sas could properly represent the interests of its citizens.
Kansas v. Colorado, 185 U.S. 125, 46 L.Ed. 838, 22 S.Ct. 552
(1902).4 Substantively, Kansas contended that nonriparian
arid lands were being irrigated in Colorado, and that
under English common law Kansas was entitled to
receive the flows of the Arkansas River as they existed
“before any human interference.” Kansas v. Colorado, 206
U.S. 46 at 85, 98. Colorado, on the other hand, claimed the
right of its users under Colorado appropriative doctrine

4 The jurisdictional issue was further considered in Kansas
v. Colorado, 206 U.S. 46 at 80-85, 51 L.Ed. 956, 27 S.Ct. 655 (1907).



to take all of the streamflow, without regard to any down-
stream impact in Kansas. Id.

Not surprisingly, the Supreme Court rejected both of
these extreme positions. Instead it ruled that the dispute
should be adjusted “. . . upon the basis of equality of
rights as to secure as far as possible to Colorado the
benefits of irrigation without depriving Kansas of the like
beneficial effects of a flowing stream.” Id. at 100. This was
the first expression of the doctrine of equitable apportion-
ment of benefits in regard to interstate streams.

Reviewing the evidence in this early case, the Court
found that the diminution of flow caused by Colorado
irrigation had worked some detriment to Kansas, but
cbmparing that detriment to the benefits in Colorado, the
Court concluded “. . . it would seem that equality of right
and equity between the two states forbids any interfer-
ence with the present withdrawal of water in Colorado
for purposes of irrigation.” Id. at 114. The Court cau-
tioned, however, that “it is obvious that if the depletion
of the waters of the river by Colorado continues to
increase there will come a time when Kansas may justly
say that there is no longer an equitable division of bene-
fits, and may rightfully call for relief against the action of
Colorado, its corporations and citizens, in appropriating
the waters of the Arkansas for irrigation purposes.” Id. at
117. )

It was Colorado however, not Kansas, that next
brought the ongoing dispute back to the Supreme Court.
In 1928 Colorado filed a bill in equity seeking to protect
the rights established by the earlier decree, and to enjoin
further prosecution of suits between water users in the



two states. That action was not decided by the Supreme
Court until 1943. Colorado v. Kansas, 320 U.S. 383, 88 L.Ed.
116, 64 S.Ct. 176 (1943). A Master appointed to take
evidence found that indeed there had been a material
increase in river depletions caused by use in Colorado
since the first Supreme Court decision. 320 U.S. at 391.
Accordingly, he recommended a specific apportionment
of the dependable flows of the river, namely, five-sixths
to Colorado and one-sixth to Kansas. Id. at 390.

Once again, however, Kansas was turned away. The
Supreme Court rejected the Master’s finding that Colo-
rado’s use had materially increased,> as well as his rec-
ommendation for a specific allocation of flows. The only
relief granted was to enjoin the private litigation. The
Court explained its cautious approach in these words:

“The reason for judicial caution in adjudicating
the relative rights of states in such cases is that,
while we have jurisdiction in such disputes,
they involve the interests of quasi-sovereigns,
present complicated and delicate questions, and,

5 George S. Knapp, Chief Engineer of the Kansas Division
of Water Resources, complained that the Supreme Court was
mistaken in its conclusion that Colorado diversions had not
changed since 1907. Knapp thought the Court had relied on a
table in the Colorado brief showing a decrease in diversions
between 1912-15 and 1931-40 from 1,145,000 acre-feet annually
to 877,000. However, he claimed that the records of Colorado’s
own state engineer demonstrated an increase. See Kan. Exh. 129,
Vol. I at 166-67. By way of comparison, Colorado in the present
case computed average diversions for 1950-85 at 884,881 acre-
feet annually, with some high years exceeding 1,400,000 acre-
feet. Colo. Exhs. 838, 839. These surface diversion figures do not
include pumping, although they do include transmountain
imports.



due to the possibility of future change of condi-
tions, necessitate expert administration rather
than judicial imposition of a hard and fast rule.
Such controversies may appropriately be com-
posed by negotiation and agreement, pursuant
to the compact clause of the Federal constitu-
tion. We say of this case, as the court has said of
interstate differences of like nature, that such mutual
accommodation and agreement should, if possible, be
the medium of settlement, instead of invocation of
our adjudicatory power.” Id. at 392, emphasis
added.

Against the background of this second Supreme
Court decision, and the urgent need to develop operating
principles for the storage of water in the newly con-
structed John Martin Reservoir,¢ the states renewed their
efforts to negotiate an interstate compact.” After some

6 Construction of John Martin Reservoir began in 1939 and
was sufficiently completed to permit limited storage in 1942. Jt.
Exh. 129 at 47. Gen. Kramer reported that the reservoir had an
original storage capacity of approximately 700,000 acre-feet. It is
located on the mainstream about 58 miles upstream from the
Colorado-Kansas border. The upper 280,000 acre-feet of storage
capacity was initially allocated to flood control, with the
remaining 420,000 acre-feet assigned to water conservation. Jt.
Exh. 15 at 33.

7 In 1921 and 1923 the legislatures in both states had autho-
rized the appointment of commissioners to negotiate an inter-
state compact. Colorado named Delph E. Carpenter, a highly
respected Colorado lawyer who had initiated the compact
effort. Kansas selected George S. Knapp, then its Irrigation
Commissioner. These two men drafted a tentative Arkansas
River Compact which was submitted in 1925 to irrigation inter-
ests in both states for their comments. However, opposition
developed and the proposed compact was never ratified. Kan.
Exh. 129, Vol. I at 39-45.



three years of formal negotiations, the Arkansas River
Compact was finally completed and approved in 1949.
Pursuant to Article IX-A the compact became effective
upon ratification by each state legislature and consent by
Congress. 1949 Colo. Sess. Laws 485, § 1, codified at
C.R.S. § 37-69-101 (1973); 1949 Kan. Sess. Laws 829, cod-
ified at Kan. Stat. Ann. § 82a-520; Act of Congress of May
31, 1949, 63 Stat 145. A copy of the compact is included as
Exhibit 1 in the Appendix.

The compact recites that its major purposes are to
settle existing disputes, to remove causes of future con-
troversy, and to “Equitably divide and apportion” the
waters of the Arkansas River, “as well as the benefits
arising from the construction . . . of John Martin Reser-
voir.” Articles I-A, I-B. The compact does not allocate to
Kansas either a defined quantity of Arkansas River water,
or a specific share of the river flow.8

8 The lack of a specific allocation was not an issue before
Congress. Support there for the compact was universal and
enthusiastic. Gen. Hans Kramer, the United States representa-
tive on the Compact Negotiating Commission, and its chairman,
reported that both states had sought “. . . to attain a definitive
solution to their perennial problem of apportionment of the
waters of the Arkansas River.” Jt. Exh. 15 at 33. He was of the
firm conclusion that the compact provided a “fair, constructive,
and workable solution” to the controversy. Id. at 36. He went on
to pay tribute to the compact commissioners:

“It has been an unusual experience to participate in
these negotiations. To my knowledge they have been
of a different character from most interstate compacts
in that they have been preceded by this long history
of litigation, so that the compact commissioners, you
might say, came into the arena wearing gloves, ready
to continue slugging. But fortunately, as has been



With respect to this case, one of the key provisions of
the compact is found in Article IV-D. It states that the
compact is not intended to prevent future development of
the Arkansas River Basin in Colorado by either federal or
state agencies, or by private enterprise, which may
involve the construction of dams, reservoirs and other
works, “. . . Provided, that the waters of the Arkansas
River . . . shall not be materially depleted in usable
quantity or availability for use to the water users in
Colorado and Kansas under this Compact by such future
development or construction.”

Administration of the compact is vested in the
Arkansas River Compact Administration, which consists
of three representatives from each state, appointed by
their respective governors. Articles VIII-A, VIII-C. A rep-
resentative of the United States is an ex-officio member,
who acts as chairman but has no vote. Article VIII-C. The
compact administration can act only with full agreement.
It provides that each state shall have but one vote, and
every action of the Administration “shall require unani-
mous vote.” Article VIII-D. The requirement for contin-
ued agreement between the two states appears not to

testified to here by the representatives of both States,
that attitude did not continue very long and we were
fortunate in clearing the atmosphere of all the preju-
dice and awkwardness that goes with a long history
of litigation.

“The commissioners approached this matter in a fair-
minded way. They were- men of good will, good
intent, and of good faith. I think their work is a monu-
ment to that approach and to that philosophy. It is, to
my mind, a fine example of the way interstate argu-
ments ought to be settled.” Id. at 37.



have been a problem in the early years. But changing
conditions along the river gradually began to erode the
early promise of the compact.

In the years following approval of the compact,
farmers in Colorado constructed a large number of new
wells along the Arkansas River.? These wells were used
generally to supplement surface diversions delivered
through the various canal companies. RT Vol. 66 at 32-34;
Jt. Exh. 157 at 10. Through the use of wells, farmers could
better time the availability of their water supplies and
grow higher value crops. RT Vol. 66 at 32-33, 46. No one
questions the fact that these wells depleted river flows,
perhaps more slowly than the canal companies’ surface
diversions, but with the same inevitability. Jt. Exh. 157 at
11; Jt. Exh. 78; RT Vol. 76 at 56; RT Vol. 30 at 59; Kuiper v.
Atchison, Topeka & Santa Fe Ry. Co., 195 Colo. 557, 581 P.2d
293 at 294-95 (1978).

During the period when most of the new wells were
constructed,10 Colorado required either no prior state

9 In a 1968 study, the United States Geological Survey
(“USGS”) reported there were 1,348 “large-capacity” irrigation
wells located in the valley fill aquifer along the river in Colo-
rado. Jt. Exh. 66 at 2. Groundwater in this aquifer is in hydraulic
continuity with the mainstem of the river, and the surface flows
and groundwater constitute a common supply. Pumping
increased, according to this study, from 31,000 to 185,000 acre-
feet annually in the period 1950 to 1965. Id. at 5. Another USGS
report puts the 1964 well production at 230,000 acre-feet. Jt. Exh.
74 at 20.

10 Of the 1,348 large irrigation wells found in 1968, the
USGS reported that about 1,000 had been constructed between
1950 and 1965. Jt. Exh. 66 at 1. It was not until 1965 that



approval at all or, after 1957, only a ministerial permit.
Subsequent efforts by the legislature and the Colorado
state engineer’s office to control well production and to
bring these wells under the state’s statutory appropria-
tion system ran into strenuous opposition. The success of
the various attempts at control were limited at best.

In the 1970s the United States also completed con-
struction of two more large dams and reservoirs in Colo-
rado. Pueblo Reservoir, finished in 1975, is located on the
mainstem of the Arkansas shortly after it emerges from
the Rocky Mountains. Trinidad Reservoir is situated on
the Purgatoire River, the main tributary of the Arkansas
in Colorado, and was completed in 1976. Storage in each
of these reservoirs has become an issue in this case.

By the early 1980s, Kansas began its own investiga-
tion of possible compact violations arising from the
impact of postcompact wells and the operation of the two
federal reservoirs (Pueblo and Trinidad) on the river
flows reaching Kansas. Colorado concedes that during
the 1970s postcompact pumping caused a decline in
Stateline flows,!! although on several grounds Colorado

Colorado first attempted to regulate groundwater production,
and that initial effort was struck down by the Colorado Supreme
Court. Fellhauer v. People, 167 Colo. 320, 447 P.2d 986 (1968).
Colorado acknowledges that most of the postcompact wells
were drilled in the 1950s and early 1960s. Colo. Closing Well Br.
at 13. See also Colo. Exh. 165*, Table A.1.

11 Colo. Opening Statement, RT Vol. 59 at 16; Colo. Closing
Well Br. at 11, 19. The spelling of “Stateline,” capitalized and
used sometimes as a noun and at other times as an adjective, fits
none of the traditional rules. However, -this spelling and use
appears in the compact itself and has been consistently adopted
by the parties, so it is used here.
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disputes the right of Kansas to a larger share of river
flows. RT Vol. 81 at 155-56; RT Vol. 84 at 42; RT Vol. 115 at
62; RT Vol. 66 at 128-29, 132. After making a formal
complaint to the Arkansas River Compact Administra-
tion, Kansas came to believe that the unanimous vote
requirement of the compact would continue to thwart any
administrative relief. Kansas thus turned back-to the
Supreme Court, filing this action in December 1985.
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SECTION 1I
STRUCTURE OF THE REPORT AND RECORD

This Report embraces my findings and recommenda-
tions following completion of the liability phase of the
trial. The remedy issues, including damages, were
severed pending a final determination on liability. The
Report is comprised of five parts. Part I is the primary
post-trial Report. Parts II, III, IV and V represent substan-
tive decisions made earlier during the course of trial but
which, with the approval of the parties, have been held
for Supreme Court review until now. Part II is my deci-
sion, subject to confirmation of the Court, to grant Colo-
rado’s motion for partial summary judgment on the legal
issue of whether the Winter Water Storage Program in
Pueblo Reservoir was subject to the approval of the
Arkansas River Compact Administration. Part III is my
decision, subject to confirmation of the Court, to dismiss
the Kansas claim arising from the operation of Trinidad
Reservoir. Parts IV and V include my decisions, subject to
confirmation of the Court, to dismiss the two Colorado
counterclaims.

A separate Appendix is also provided. The Appendix
includes certain other decisions and orders, important to
the conduct and outcome of the trial, but not in and of
themselves determinative of final substantive issues.
These include my denial of Colorado’s motion to stay and
to return certain issues to the Arkansas River Compact
Administration for failure to exhaust administrative
remedies (Exhibit 5); my order granting Kansas’ motion
to bifurcate the trial into liability and remedy phases
(Exhibit 6); my order governing discovery procedures for
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expert witnesses and certain other pre-trial matters and
the amendment thereto (Exhibit 7); my order concerning
the conduct of the trial following the disability of Kansas’
chief technical expert (Exhibit 8); and my order on the
admissibility of Dr. Dracup’s notes (Exhibit 9). Numerous
other orders were issued on various discovery and evi-
dentiary issues. These are not included in the Appendix,
but may be found in the record if the parties should take
exception to any of them.

The Appendix also includes copies of the amended
pleadings on which the case was tried (Exhibits 2, 3, and
4), as well as certain key exhibits. Other items in the
Appendix are noted as they appear in the text.

The record (apart from exhibits and the reporter’s
transcript) has been maintained in two separate files. The
first consists of 26 volumes, and includes all pleadings,
motions, briefs, decisions, orders and discovery docu-
ments. A comprehensive index and an index within each
volume have been prepared for these documents. The
second file is comprised of 12 volumes and includes all of
the correspondence with and among the parties, and
occasionally others. All documents in both files have
been date-stamped and filed chronologically.

The reporter’s transcript consists of 143 volumes
through oral argument on my Draft Report, with a sepa-
rate volume for each day of trial. Initially the transcripts
were numbered with Roman numerals only. But this sys-
tem became increasingly cumbersome as the trial length-
ened. Arabic numerals were then substituted, and these
have been used in the citations to the record. The repor-
ter’s transcript is cited in this Report as “RT Vol. 88 at
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105.” Each volume of the transcript includes an index
identifying the witnesses who testified, and any exhibits
admitted into evidence, including appropriate page refer-
ences. Certain corrections to individual transcripts were
made pursuant to stipulations of the parties and by my
orders dated January 5, 1994 and March 11, 1994. These
are included in Appendix Exhibits 12 and 13, respectively,
and a copy of the pertinent order is included in each
affected transcript.

Exhibits have been divided into four groups: those
submitted by Kansas, by Colorado, by the United States,
and the joint exhibits. Each exhibit is contained in a
separate folder, except for certain “unique” exhibits such
as large mounted maps. The exhibit folders occupy 29
boxes, which have been labeled to show the particular
exhibits inside each box. Throughout the trial a number
of exhibits were revised, and these are identified with an
asterisk following the exhibit number. In some cases more
than one revision has occurred and these exhibits will
carry more than one asterisk. For example, Kan. Exh.
111*** has undergone a minimum of three revisions.12
Where revisions have been made, the exhibit folder con-
tains the original form of the exhibit and all of the revi-
sions admitted into evidence. Revisions not admitted,
and all exhibits not offered or rejected, are included in a
single box and so identified. Some exhibits were lodged
with me before trial but were not offered into evidence.
These have been retained with my bench copies, and
have not been included in the 29 boxes of exhibits.

12 Some early revised exhibits were also identified with a
date, e.g., Kan. Exh. 111* (12/6/90).
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A complete Record of Exhibits has also been pre-
pared. This identifies each exhibit by number, the offer-
ing party (or joint exhibit), the date when it was first
identified in the trial, the witness or witnesses testifying
to the exhibit, and the date of its admission into evidence.
Since the reporter’s transcripts are all dated, one can
easily locate the testimony concerning any particular
exhibit.

A final joint exhibit list has also been filed by coun-
sel, a copy of which is included in the first box of joint
exhibits. Not all of the joint exhibits on this final list,
however, were offered into evidence.
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SECTION III
PROCEDURAL HISTORY
A. Pleadings.

Kansas filed its motion for leave to file a complaint,
the complaint itself, and a brief in support of the motion
on December 16, 1985. The State of Colorado was named
as the sole defendant. The complaint alleged that the
Arkansas River is an interstate stream and the subject of a
1949 compact, made between the States of Kansas and
Colorado and approved by the United States Congress.
Kansas charged that the State of Colorado and its water
users had materially depleted the usable and available
Stateline flows of the Arkansas River in violation of the
compact. Specifically, Kansas alleged that Stateline deple-
tions were caused by postcompact wells in Colorado
which annually pumped approximately 150,000 acre-feet
of groundwater related to flows in the Arkansas River.

Kansas also alleged that Colorado had blocked an
administrative investigation by the Arkansas River Com-
pact Administration into Colorado’s compact violations.
The compact provides that all actions of the compact
administration must be by unanimous vote, each state
having one vote. The compact administration is chaired
by the United States representative, but the United States
has no vote. According to the Kansas complaint, the
alleged violations which Kansas put before the compact
administration included: the impact of postcompact
wells; the operation of Trinidad Reservoir located on the
Purgatoire River, a main tributary of the Arkansas River;
the consequences of future increases in the consumption
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of return flows from water imported by Colorado into the
Arkansas River Watershed; and Colorado’s rejection of a
1951 resolution of the Arkansas River Compact Adminis-
tration allegedly requiring that any storage of the native
waters of the Arkansas River be approved by the compact
administration. This last issue related to Pueblo Reservoir
located on the mainstem of the Arkansas, and the opera-
tion of the so-called Winter Water Storage Program in
that reservoir.

The prayer of the original complaint sought a decree
commanding Colorado, its officers, citizens and political
subdivisions. to deliver the waters of the Arkansas River
in accordance with the provisions of the compact.

Colorado responded on February 18, 1986 by filing a
brief in opposition to the Kansas motion. Essentially,
Colorado argued that Kansas had failed to demonstrate
that an investigation by the Arkansas River Compact
Administration would not be an adequate means of vin-
dicating the allegations of compact violations. Colorado
claimed there was substantial disagreement over the
issue of postcompact well development in Colorado, and
whether such development had materially depleted State-
line flows in violation of the compact. Premature invoca-
tion of the Supreme Court’s jurisdiction, argued
Colorado, would deny the Court the benefit of the special
expertise and abilities of the compact administration in
addressing these complex hydrologic issues. Moreover,
Colorado asserted that the compact administration was
not “deadlocked or unable to act,” but had been proceed-
ing in a cooperative manner to conduct the necessary
investigation. Colo. Brief in Opposition at 8.
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Before the Supreme Court ruled, however, Kansas
filed a new motion, for leave either to file its original
complaint, “. . . or, in the alternative, that the court order
the State of Colorado to comply with Article VIII(H) of
the Arkansas River Compact . . . to promptly investigate
all of Kansas’ allegations of Compact violation.” Kan.
Motion for Leave to File Complaint, Mar. 3, 1986, p. 8.
Briefs were then filed by both states on the original
Kansas motion for leave to file its complaint, or in the
alternative, to compel an administrative investigation by
the Arkansas River Compact Administration. The Kansas
brief outlined in further detail the efforts made within the
compact administration, and the alleged frustration of the
administrative procedure.

On March 24, 1986, without further argument, the
Court issued the following order:

~ “The motion for leave to file a bill of complaint
is granted. Defendant is allowed sixty days
within which to file an answer.” 475 U.S. 1079,
89 L.Ed.2d 712, 106 S.Ct. 1454 (1986).

On May 22, 1986 Colorado filed its answer and coun-
terclaim to the Kansas complaint. Colorado denied the
allegations of compact violations, and asserted several
affirmative defenses. Colorado again alleged that Kansas
had failed to exhaust its administrative remedies under
the compact, and that its claims were barred by laches
and other equitable doctrines. It also alleged that irri-
gated acreage in Colorado had declined since adoption of
the compact, while irrigation in Kansas had increased.
Colorado charged that Kansas was seeking to have the
Court rewrite the Stateline delivery obligations of the
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compact so as to maintain this postcompact Kansas econ-
omy. Colorado further alleged that transmountain
imports from the western slope of the Rocky Mountains
were not subject to the compact nor any claim of Kansas.
Finally, Colorado alleged that the Winter Water Storage
Program in Pueblo Reservoir was not subject to approval
by the compact administration, and that Kansas was
barred from asserting such claim by virtue of a 1980
Operating Plan adopted by the compact administration
and the benefits received by Kansas under this plan.

Colorado also asserted two counterclaims: (1) that
Kansas had stored water released from John Martin Res-
ervoir in violation of the compact; and (2) that wells in
Kansas had depleted the supply of surface water avail-
able to Kansas users, and had thus caused Kansas to
make additional demands for releases of water stored in
John Martin Reservoir in Colorado, to the detriment of
Colorado users. Kansas’ reply to Colorado’s counterclaim
was filed on June 11, 1986.

On February 24, 1989, with leave of the Supreme
Court, Kansas filed a motion to supplement the allega-
tions in its original complaint. In addition to charging
compact violations of Articles IV-D and V-F, Kansas
sought to add violations of Articles V-E(3), V-E(4) and
V-H(2). Colorado opposed the amendment. The United
States, which by then had intervened, took no position
since no federal interests were involved.

On May 19, 1989, Kansas filed a second motion to
amend its complaint by adding claims for both general
and special damages. This motion was based upon the
Supreme Court decision in Texas v. New Mexico, 482 U.S.
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124, 96 L.Ed.2d 105, 107 S.Ct. 2279 (1987), in which for the
first time damages were allowed as a remedy for breach
of an interstate compact. Colorado did not oppose the
amendment for general damages based upon the alleged
depletion of Kansas’ share of the Arkansas River. How-
ever, Colorado did object to the claim for special damages
resulting from depletion of groundwater in the Ogallala
Aquifer, essentially a nonrenewable source, if this claim
were based upon facts not originally alleged. In its reply,
Kansas acknowledged that the claim for special damages
did in fact stem from allegations already made. Again,
the United States took no position on this second motion
to amend. By order of October 12, 1989, I allowed both
Kansas amendments. Colorado and the United States
thereupon filed answers to the Kansas First Amended
Complaint.

The case was tried on the basis of these amended
pleadings, copies of which are included in the Appendix
as Exhibit 2 (Kansas First Amended Complaint); Exhibit 3
(Colorado Answer to First Amended Complaint and
Counterclaim); and Exhibit 4 (Answer of the United
States to the First Amended Complaint).

B. Special Master.

On July 7, 1986, the Court appointed the Hon. Wade
H. McCree, Jr. as the Special Master in this case. 478 U.S.
1018, 92 L.Ed.2d 736, 106 S.Ct. 3330 (1986). Judge McCree
conducted an initial pretrial conference on August 20,
1986. At that time, the parties agreed that discovery
would be conducted under Rules 26-37 of the Federal
Rules of Civil Procedure, or by stipulation. The states also
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agreed upon certain other arrangements for the produc-
tion and copying of documents and records. A written
stipulation including the various agreements was mailed
to Judge McCree on December 17, 1986, but he died
before giving his approval. Nonetheless, the parties have
continued to honor the stipulation, and the case has
generally been tried according to the Federal Rules of
Civil Procedure. (See Supreme Court Rules for original
jurisdiction, Rule 17.)

I was appointed to replace Judge McCree as Special
Master on October 19, 1987.13

13 The Court’s order referring this matter to me states:

“It is ordered that Arthur L. Littleworth, Esquire,
of Riverside, California, be appointed Special Master
in place of the Honorable Wade H. McCree, ]Jr.,
deceased.

“The Special Master shall have authority to fix
the time and conditions for the filing of additional
pleadings and to direct subsequent proceedings, and
authority to summon witnesses, issue subpoenas, and
take such evidence as may be introduced and such as
he may deem it necessary to call for. The Special
Master is directed to submit such reports as he may
deem appropriate.

“The compensation of the Special Master, the
allowances to him, the compensation paid to his legal,
technical, stenographic and clerical assistants, the
cost of printing his report, and all other proper
expenses, including travel expenses, shall be charged
against and be borne by the parties in such proportion
as the Court may hereafter direct.”
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C. Initial Proceedings.

My first status conference was held on February 26,
1988 in a hotel near the Los Angeles airport. In addition
to representatives of the two states, counsel for the
United States also attended. The United States indicated
that it was then in the process of deciding whether or not
to intervene. Three federally owned dams and reservoirs
have been constructed within the Arkansas River system
in Colorado. These are John Martin Reservoir, Pueblo
Reservoir and Trinidad Reservoir. Operations of the latter
two are at issue in this case. Neither of the states objected
to the participation of the United States as an intervenor.

(1) Place of Trial.

At this first meeting the place of trial was discussed.
Counsel for both states indicated a preference for a neu-
tral location outside of both states. The Los Angeles area
appeared to be the best choice, and ultimately I arranged
for courtroom space in the United States Court of
Appeals, Ninth Judicial Circuit, Federal Building, 125
South Grand Avenue, Pasadena, California. The trial was
held at that location.

(2) Exhaustion of Administrative Remedies.

At this initial status conference, Colorado indicated
that it was again going to raise the issue of Kansas’
exhaustion of administrative remedies as to two claims in
the complaint. These related to the operation of Trinidad
Reservoir on the Purgatoire River, and the postcompact
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wells in Colorado. It was agreed that the exhaustion issue
should be decided on motion, and on March 14, 1988, I
issued an order requiring Colorado to file its motion
within sixty days, and setting forth a briefing schedule
for responsive and reply briefs. Oral argument was also
held, in the Federal Court of Appeals in Pasadena on
September 28, 1988. As part of its motion to stay, Colo-
rado filed four large volumes of appendix documents,
which dated back a number of years and which appeared
to include all of the pertinent compact administration
record with respect to postcompact well development
and Trinidad Reservoir.

My decision on this motion was issued October 21,
1988. I denied the Colorado motion to return these issues
to the compact administration, finding that such action
would not be effective and that further delay would not
be fair. The structure of the compact administration is
such that even a preliminary investigation of the Kansas
allegations had not proceeded. By exercising its veto on
the commission, even though done in good faith, Colo-
rado effectively prevented “authoritative Commission
action.” See Texas v. New Mexico, 462 U.S. 554, 568, 77
L.Ed. 2d 1, 103 S.Ct. 2558 (1983). A copy of my decision is
included as Exhibit 5 in the Appendix.

(3) Site View.

It was also agreed at the first status conference that a
site view of the Arkansas River Basin would be helpful.
Accordingly, a tour was held on September 13 and 14,
1988, with representatives of both states and of the
United States present. The itinerary covered both a land
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and air inspection of the Arkansas River Basin from
Pueblo, Colorado to Garden City, Kansas, including the
Purgatoire River drainage area and Trinidad Reservoir.

(4) Partial Summary Judgment on 1951 Com-
pact Administration Resolution.

Finally, at the Los Angeles status conference, it was
agreed that the Kansas claim on the 1951 Compact
Administration Resolution could be bifurcated and
decided as a matter of law. In its complaint, Kansas
alleged that any reregulation of the native waters of the
Arkansas River requires the approval of the compact
administration, based upon a resolution adopted by the
administration on July 24, 1951. Specifically, this claim
applies to the Winter Water Storage Program in Pueblo
Reservoir. On November 28, 1988, Colorado filed a
Motion for Partial Summary Judgment on this issue.
Extensive briefs were filed by both states, together with
several volumes of documentary evidence, some going
back to events leading up to the adoption of the Arkansas
River Compact in 1949.

My decision on the Colorado motion was issued Sep-
tember 15, 1989; I recommended that the motion for
partial summary judgment be granted. This motion dealt
with a discrete legal issue, namely, whether the compact
administration had the authority to approve or disap-
prove the Winter Water Storage Program in Pueblo Reser-
voir. As part of these general proceedings, Colorado also
moved that the question of any actual impact on Kansas
of the Winter Water Storage Program be referred back to
the compact administration. Again, the grounds were
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based upon the alleged failure by Kansas to exhaust its
administrative remedies. I denied that motion, and there-
fore the factual issue of whether the operation of the
Winter Storage Program has materially depleted the
waters of the Arkansas River in violation of the compact
comprised one of the major issues at trial. A copy of my
decision on these winter storage motions is included in
this Report as Part II.

(5) Intervention by the United States.

The United States, on January 31, 1989, filed a Motion
for Leave to Intervene as a Party Defendant. The motion
was accompanied by a Stipulation for Intervention signed
by counsel for both states. My order, dated February 9,
1989, granted the motion, allowing the intervention of the
United States to represent the federal interests raised by
the Kansas complaint and the answer and counterclaim
filed by Colorado.

(6) Severance of Damage and Remedy Pro-
ceedings.

As part of the Kansas motion to amend its complaint
to add claims for damages, Kansas also moved to sever
all proceedings relating to damages, and to reserve those
issues for subsequent proceedings following a final deci-
sion on liability. Initially, Colorado had strenuous objec-
tions to the motion, while the United States took no
position. Following briefing and argument, however, Col-
orado focused its opposition on specific matters, and I
attempted to recognize those concerns in my order. On
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January 2, 1990 I granted the Kansas motion to bifurcate
the trial into liability and remedy phases, provided that
Colorado would not be limited during the liability phase
from introducing such economic or other evidence related
to damages as might be necessary to its defense on the
issue of liability, or in support of its affirmative defenses
or counterclaims. A copy of this order is included as
Exhibit 6 in the Appendix.

(7) Allocation of Fees and Costs.

Pursuant to the agreement of the parties, and by
order dated October 9, 1989, fees and costs in this case
were allocated as follows: 40% to the State of Kansas, 40%
to the State of Colorado, and 20% to the United States.
The United States’ share has been calculated from the
time that it intervened, February 9, 1989.

D. Discovery, Expert Witnesses and Motions.

The parties began serious discovery in the fall of
1988. Discovery was extensive and became increasingly
contentious. Numerous motions to compel production of
documents and answers to interrogatories were filed.
There were motions to quash subpoenas and motions to
enforce compliance with subpoenas. Privileges were
invoked and an in camera inspection was required. Protec-
tive orders and sanctions were sought. Motions in limine
to exclude certain witnesses and areas of testimony were
filed. No useful purpose would be served by reviewing
these proceedings in detail. They occupy many volumes



26

in the records of this case, and can be specifically identi-
fied from the index. Perhaps it is sufficient here to report
that I believe that all appropriate information was ulti-
mately made available to the parties. Nor did any party
acquire information that should have been protected.
Finally, none of the discovery disputes seem to have
carried over into the trial, or to have adversely impacted
the full presentation of the parties’ respective cases.

On September 22, 1989 I ordered that the parties
designate their expert witnesses and the subject matter of
their testimony by January 15, 1990. Kansas identified 24
experts, Colorado 41, and the United States 2. Not all of
those originally identified actually testified, and under
later procedures, some additional experts appeared who
were not at first named. While some nonexperts also
testified, the trial was dominated by expert witnesses.

Following a pretrial conference and argument on
February 16, 1990, an additional order governing the
discovery procedures for expert witnesses and certain
other pretrial matters was issued. A copy of that order,
dated March 7, 1990, together with the amendment
thereto, is included as Exhibit 7 in the Appendix. The
order required that all parties provide statements of the
substance of the facts and opinions to which their expert
witnesses were expected to testify, and a summary of the
grounds for each opinion stated, as required by Rule
26(b)(4)(A)(i). A period of two months was allowed for
the depositions of the Kansas experts, and an equal
period for the depositions of the Colorado and United
States experts. Copies of all exhibits were required to be
exchanged by August 15, 1990. The authenticity of all
documents designated as exhibits was deemed to be



27

admitted unless written objections were filed by August
29, 1990. All pretrial motions were required to be filed no
later than August 15, 1990.

Certain substantive motions were disposed of before
trial. For example, Colorado sought a ruling of law on the
meaning of Article V-E(5) of the compact. This motion
was denied, and the issue deferred to the trial. Kansas
sought to have Colorado’s affirmative defenses stricken.
This motion, too, was denied.

The trial date was then set for September 17, 1990,
and trial did commence on that date.

E. Pretrial Filings.

The pretrial order of March 7, 1990, required the
parties to file statements of entitlement, in addition to
pretrial statements. These statements taken together pro-
vide detailed views of the entitlements claimed by each
state to receive or use the waters of the Arkansas River
under the Arkansas River Compact. Moreover, they
include considerable documentary evidence intended to
support their positions.

Many of the hydrologic data and the facts concerning
water use in Colorado and Kansas are in substantial
dispute in this case. Similarly, the parties hold disparate
views on the intent and meaning of the Arkansas River
Compact. For these reasons, an agreed statement of facts
was not possible. However, the parties did agree upon
169 joint exhibits which were lodged prior to trial. This
number was supplemented by four additional joint
exhibits filed shortly after trial began.
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F. Trial.

The liability phase of the trial commenced on Sep-
tember 17, 1990. That portion of the trial was completed
on December 16, 1992. During this period of time, there
were 141 actual trial days. The reporter’s transcript
includes 19,735 pages through completion of the evi-
dence, and the number of exhibits admitted and lodged
exceeds 2,000.

The Kansas case was presented during the fall of
1990 and appeared to be largely completed by the end of
January, 1991. At that time, the Kansas expert on the
stand was Timothy J. Durbin. He was Kansas’ chief tech-
nical expert and had begun his work on this case in 1985.
After testifying for approximately one month, under
direct and cross-examination, Mr. Durbin suffered a
breakdown and was admitted to a psychiatric hospital. In
the latter part of his cross-examination, it began to appear
that a number of errors had been made in various Kansas
exhibits, including at least one significant mistake in the
coding instructions to the Kansas hydrologic-institutional
model. Kansas began to file overnight revisions, some-
times more than once, to certain key conclusionary
exhibits. This computer model was crucial to the Kansas
case. It was used to estimate depletions in Stateline flows
from 1950 to 1985 caused by postcompact wells and the
Winter Water Storage Program in Colorado.

The trial was recessed while I attempted to find out
more about Durbin’s condition and when he would be
able to return. A medical report was obtained from his
attending physician, and Colorado requested that I obtain
a second opinion which it paid for. I kept the details of
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these medical reports confidential, although their general
conclusions were made known to the parties. From my
conversations with the two psychiatrists, and my review
of their reports, I concluded that to protect Mr. Durbin’s
future well-being, and ultimately the proper presentation
of the Kansas case, he should not be pressured into
returning. It was clear that he would not have been able
to resume his trial responsibilities soon, if at all.

Meanwhile, Kansas filed a formal motion to continue
the trial for seven months in order to obtain and prepare
replacement experts. Colorado objected to such a lengthy
continuance for reasons which are discussed in detail in
my March 27, 1991 order on the Kansas motion. A copy of
that order is included as Exhibit 8 in the Appendix. The
Kansas motion, of course, would also have delayed Colo-
rado, which was then fully prepared and ready to pro-
ceed with its case. While I ruled that completion of the
Kansas case on direct, and any rebuttal evidence, should
be continued until either Mr. Durbin was able to resume
or replacement experts were prepared, I did not believe
that it was necessary or desirable to stop the trial entirely.
Accordingly, Colorado was ordered to begin the presenta-
tion of its case, reserving Kansas’ right to cross-examine
on Colorado’s modeling testimony when Kansas had
expert assistance available. Under this modified trial pro-
cedure, Colorado completed its case in chief on May 30,
1991, subject to its right to respond to the completed
Kansas case. RT Vol. 87 at 153, 156.

Because of other trial conflicts affecting various coun-
sel and experts, the trial could not be resumed until
February 24, 1992. At that time, Kansas began the presen-
tation of what it called its “replacement case.” Its new
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chief expert was Steven P. Larson, who was assisted by
several Kansas experts who had testified earlier but who
now assumed expanded roles. Kansas referred to this
group as its “replacement experts.”

This team had made a number of corrections and
modifications to the Kansas hydrologic-institutional
model. Many of these changes had been recommended by
the Colorado experts. Kansas lodged 63 modified
exhibits, changing previously admitted evidence, and
also lodged 10 new exhibits. As a result of this new work,
the replacement experts testified that the Stateline deple-
tion figures claimed earlier by Kansas were not reliable.
They offered new opinions, substantially reducing the
amount of the Kansas claim. For example, the exhibits
presented through Mr. Durbin showed that postcompact
wells in Colorado over the period of 1950-85 had caused
depletions in the Arkansas River flows into Kansas total-
ing approximately 1,581,000 acre-feet. Kansas Exh. 111*.
Larson reduced this amount to 852,000 acre-feet. Kansas
Exh. 111***.14¢ Kansas completed its replacement case and
rested on March 18, 1992. RT Vol. 100 at 80-81.

Because of the modjfications made to the normal
order of trial, additional depositions were required from
time to time, and many new exhibits not initially listed

14 These figures are in terms of depletions to total flows, not
to usable flows. Ultimately, the compact requires that usable
flows be addressed, but for illustrative purposes here the com-
parison between Durbin and Larson is more easily made using
total flow figures. Also, these figures do not reflect any offset for
return flows from transmountain imports. Kansas acknowl-
edges that this adjustment is also necessary.
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were required. However, all computer disks and backup
data were required to be exchanged before court testi-
mony. This was accomplished cooperatively, and gener-
ally without formal court orders.

Colorado then responded to the Kansas replacement
case and completed its own case in chief. This segment of
the trial began on April 27, 1992 and lasted through May
27, 1992. RT Vol. 117 at 160.

Presentation of the United States evidence followed
immediately after Colorado. Since I had indicated that
the Kansas claim arising from operations of Trinidad
Reservoir (a federal facility) would be dismissed, the
United States evidence centered upon the Winter Water
Storage Program (“WWSP”) in the Pueblo Reservoir. This
program began in 1976 upon completion of Pueblo Reser-
voir and continued thereafter except for the year 1978.
Under the program, Arkansas River flows were stored in
the winter for later summer irrigation. Previously, the
winter flows had been in part diverted to irrigate bare
fields, and thereby increase soil moisture for the next
growing season. The issue is whether or not storage and
later summer use of this water depleted river flows at the
Stateline. The United States completed its presentation on
June 19, 1992. RT Vol. 124 at 102.

Kansas’ rebuttal testimony and surrebuttal by Colo-
rado and the United States commenced on September 21,
1992 and were completed on November 24, 1992. The
evidentiary presentations of all parties were completed
December 16, 1992. RT Vol. 141 at 107.

By agreement of the parties, opening briefs were
submitted simultaneously on March 15, 1993, answering
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briefs on May 3, 1993, and final reply briefs on May 17,
1993. Additional responses to specific written questions
from me were filed August 24, 1993 and September 3,
1993.

My Draft Report was completed and circulated to the
parties on February 4, 1994. Oral Argument on the draft
was held on April 14 and 15, 1994.

G. Dismissal of Trinidad Reservoir Claim.

At the conclusion of Kansas’ presentation of evidence
on the operation of Trinidad Reservoir, counsel for Colo-
rado announced that it would file a motion to dismiss
that portion of the Kansas claim.’> By stipulation, the
Colorado motion was filed and briefed during the 1991
recess occasioned by Mr. Durbin’s illness.

The motion was based upon the ground that Kansas
had failed to demonstrate that the operation of the Trini-
dad Project resulted in a compact violation. Colorado
argued that Article IV-D of the Arkansas River Compact
specifically allows future development in Colorado, by
federal or state agencies, including dams and reservoirs,
provided that such development does not cause a mate-
rial depletion in the usable flows of the Arkansas River to
users in Kansas, and that Kansas had failed to establish
the necessary depletion.

15 Although Kansas had not rested its entire case, its coun-
sel indicated that Kansas had completed evidence on the Trini-
dad Project. RT Vol. 78 at 138, 144-45.
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The Kansas legal theory was based upon the alleged
violation of certain Operating Principles that were
approved by the Arkansas River Compact Administration
for the operation of the Trinidad Project. Kansas did not
attempt to show a material depletion at the Stateline.
Kansas took the position that any failure to abide by the
Operating Principles constituted a compact violation; that
during the initial period of operation of Trinidad Reser-
voir (from 1979 to 1984) the tributary inflows from the
Purgatoire River into John Martin Reservoir on the
Arkansas River were substantially less in certain months
than they would have been if the Operating Principles
had been strictly observed; and that Kansas was entitled
to 40% of the water thus lost to the Arkansas River.

After extensive briefing and oral argument, and sub-
ject to confirmation by the Court, the Colorado motion
was granted. A copy of my decision, dated June 9, 1992,
is included in this Report as Part III.

H. Dismissal of Colorado Counterclaims.

During the 1991 summer recess, Kansas filed a
motion to dismiss Colorado’s two counterclaims. These
were designated as the “Lake McKinney Counterclaim”
and the “Well Counterclaim.” The motion was filed under
the guidance provided by Rule 41(b) of the Federal Rules
of Civil Procedure.’® While Colorado had not yet fully

16 Effective December 1, 1991, the vehicle for the result
sought by the Kansas motion would be Rule 52(c) rather than
Rule 41(b). However, the evidence was taken and briefing com-
pleted before the new rule took effect.
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rested its case, its evidence on the Lake McKinney Coun-
terclaim had been completed, and my ruling on the Well
Counterclaim was not made until that evidence was also
complete.

The Lake McKinney Counterclaim was based upon
the allegation that Kansas had stored water released from
John Martin Reservoir in Lake McKinney in Kansas, in
violation of Article V-E(2) of the compact. I found that the
Colorado evidence did not establish such a compact vio-
lation. Subject to confirmation by the Court, the Kansas
motion to dismiss this counterclaim was granted. A copy
of my decision, dated April 20, 1992, is included in this
Report as Part IV.

Colorado’s Well Counterclaim was based on the alle-
gation that development of postcompact wells in Kansas
had reduced the usable flow of the Arkansas River in
Kansas by causing increased seepage or transit losses;
that such losses had resulted in increased demands by
Kansas against its storage account in John Martin Reser-
voir; and that the surplus in the Kansas Transit Loss
Account was thereby reduced, 24/35ths of which would
otherwise have been distributed to Colorado users. I
found against Colorado on this counterclaim, and subject
to confirmation by the Court, I granted the Kansas
motion to dismiss. My decision, dated July 31, 1992, is
included in this Report as Part V.
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SECTION 1V
DESCRIPTION OF THE ARKANSAS RIVER SYSTEM

The Arkansas River originates on the easterly slopes
of the Rocky Mountains upstream of Leadville at eleva-
tions above 12,000 feet. The river flows south past the
towns of Buena Vista and Salida, then easterly through
the Royal Gorge to Canon City, and then into Pueblo
Reservoir just upstream from the City of Pueblo. The
elevation at Pueblo is 4,662 feet. From Pueblo the river
meanders easterly across the Colorado high plains into
Kansas. The elevation at the Stateline is 3,350 feet. Long-
time USGS measurements at Canon City have been used
consistently to represent the mainstream flows from the
mountains. The portion of the river system that is
involved in this litigation extends from Pueblo, Colorado
to Garden City, Kansas. A general location map of the
Arkansas River Basin in Colorado and Western Kansas is
included in the back cover pocket of Volume I of this
Report.1” '

The river valley between Pueblo and the Stateline, a
distance of about 150 miles, is a fertile agricultural area
with only a few small rural towns. Going downstream
from Pueblo, the towns are La Junta, Las Animas, Lamar,
Granada and Holly. In Kansas, the character of the land
along the river continues to be agricultural. Between the
Stateline and Garden City, the distance is approximately
62 miles. Substantially all of the normal surface flows of
the Arkansas River are diverted and used by the time the

17 Submitted by the parties by letter dated February 21,
1994 for inclusion here.
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river reaches Garden City. The river must rely upon more
generous downstream tributaries and precipitation for its
renewal.

In Colorado, the main tributary is the Purgatoire
River, which joins the Arkansas from the south at Las
Animas just upstream from John Martin Reservoir. The
Purgatoire originates high in the Sangre de Cristo moun-
tains about 40 miles upstream of Trinidad. Like the main-
stream, it is fed by runoff from melting snow, and above
Trinidad the flows are perennial. The other major contrib-
utors to the Arkansas from the south are the St. Charles,
Huerfano, and Apishapa Rivers. The flows from these
streams are intermittent and come primarily from intense
summer rainstorms, although the drainage area of each of
these streams includes some mountainous regions.

The major Colorado tributaries from the north are
Fountain, Adobe, Horse and Big Sandy Creeks. These
streams also are normally intermittent and dependent
upon summer rains. With the exception of Fountain
Creek, these streams drain the high plains territory and
are not as productive as the southern tributaries.

The bed of the mainstream below Pueblo lies in a
broad, sandy and frequently shifting channel. In Colo-
rado, the river channel consists of the “valley fill aquifer.”
This aquifer fills a U-shaped trough cut into bedrock,
which includes shale, limestone and sandstone. The val-
ley fill aquifer, often referred to simply as alluvium or
alluvial materials or aquifer, is highly permeable.18 It
ranges in width from about one to fourteen miles, with an

18 These terms were used interchangeably by witnesses at
trial.
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overall average width of approximately three miles.
Thickness of the aquifer reaches more than 200 feet, but
with an average depth of about 30 feet. The groundwater
in the valley fill aquifer is in hydraulic continuity with
the surface flows of the river. They constitute a common
water supply. Jt. Exh. 66 at 2; Jt. Exh. 94 at 51. Thus,
groundwater supports and contributes to the surface
flows of the river, but pumping by wells can draw water
away from the river. Jt. Exh. 157 at 11; Jt. Exh. 91 at 3; Jt.
Exh. 94 at 1, 51, 53; RT Vol. 30 at 59.

Surface flows of the Arkansas River in Colorado are
diverted by 23 major canal companies, which then dis-
tribute water to individual farmers. In addition, since
1949 when the compact was approved, farmers in Colo-
rado according to Colorado data have constructed more
than 1,300 large irrigation wells located in the valley fill
aquifer. Colo. Exh. 165%, Table A.1. The number is even
larger according to Kansas. These wells are largely
pumped to supplement surface supplies. Surface and
groundwater together provide irrigation supplies for
more than 300,000 acres between Pueblo and the State-
line. Colo. Exh. 823, 827-30.

In certain reaches of the river in Colorado, the river
alluvium is flanked by bench areas of older, less perme-
able deposits. Colorado describes these as “surficial aqui-
fers,” while Kansas simply calls them “bench aquifers.”
In any event, these areas are part of the tributary ground-
water supply. Wells located in these areas are not as
productive as those drawing from the valley fill aquifer.

In Kansas, the Arkansas River roughly parallels U.S.
Highway 50, and passes through the towns of Coolidge,
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Syracuse, Kendall, Lakin, Deerfield, Holcomb and Gar-
den City. Kan. Exh. 471; RT Vol. 27 at 50. The distance
from the Stateline to Garden City is approximately 62
miles. Id. at 52. Originally eight canal companies in Kan-
sas diverted surface flows of the Arkansas River in this
reach. Today the Alamo and Fort Aubrey ditches no
longer operate, although the lands formerly irrigated by
these ditches continue to be irrigated by wells. RT Vol. 28
at 15. The ditch companies remaining in operation
between the Stateline and Garden City are: the Frontier,
Amazon,!® Great Eastern, South Side, Farmers and Gar-
den City. Kan. Exh. 389**; RT Vol. 27 at 51-52. In 1988,
approximately 57,000 acres were irrigated by surface
diversions and alluvial wells. Kan. Exh. 358*; RT Vol. 31
at 57. The primary crops raised are corn, wheat, grain
sorghums, alfalfa and soybeans. RT Vol. 27 at 60.

The river alluvium in Kansas between the Stateline
and Garden City extends on both sides of the river,
generally 1 to 1.5 miles, although a greater distance in
some parts. RT Vol. 28 at 65. The thickness of alluvium
ranges between 35 and 50 feet. Id. at 64. Between the
Stateline and the Bear Creek fault zone, the Arkansas
River and its associated alluvium occupy a trough eroded
through bedrock. RT Vol. 29 at 134. The Bear Creek fault
zone, however, cuts across the river just west of Lakin in
mid-Kearny County and divides the Arkansas River Val-
ley in Kansas into two distinct parts.20

19 This is the common name. Technically it is the Kearny
County Farmers Irrigation Association Ditch. RT Vol. 27 at 96.

20 The Bear Creek fault zone is about 48 miles from the
Stateline. Jt. Exh. 139.



39

Upstream, as I have indicated, the river alluvium is
underlain by bedrock which is essentially non-waterbear-
ing. Downstream of the fault zone, however, the river
alluvium overlies another lower aquifer, generally
referred to as the Ogallala. The Ogallala formation is
about 275 feet deep in Kearny County and 350 feet deep
in Finney County. RT Vol. 28 at 76-77. Since the early
1960s most new or replacement wells have been drilled
down to the bottom of the Ogallala. Id. at 68. The service
areas of the canal companies virtually all overlie
alluvium, except for the Great Eastern and Farmers. Kan.
Exh. 407-12. Some portions of the ditch service areas also
overlie the Ogallala. RT Vol. 28 at 18.

Surface flows of the Arkansas River are also aug-
mented by diversions from the westerly slopes of the
Rocky Mountains. Water users in the Arkansas River
Basin in Colorado began such importations at the turn of
the century, using tunnels and ditches to bring the water
across the Continental Divide. RT Vol. 14 at 131 et seq. Jt.
Exh. 5, Table 10. The Fryingpan-Arkansas project, autho-
rized by Congress in 1962, substantially augmented those
private facilities and increased the amounts of water
imported. The Fryingpan-Arkansas project includes
Ruedi Reservoir on the western side of the Continental
Divide, four dams and reservoirs on the eastern slopes of
the Rockies (Turquoise Lake, Mt. Elbert, Twin Lakes and
Clear Creek Reservoirs) and Pueblo Reservoir on the
Arkansas River just west of Pueblo, Colorado. Jt. Exh. 88
at 4.22-4.23. Over the 1950-85 period, transmountain
imports have added an average of approximately 60,000
acre-feet per year to the Arkansas River. The Arkansas
River Compact excludes such transmountain diversions,
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and Kansas makes no claim to them, or to the return
flows therefrom. Article III-B; RT Vol. 11 at 127.
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SECTION V

DESCRIPTION OF MAJOR STORAGE AND
DIVERSION WORKS

A. Surface Diversion Systems.

Surface flows of the Arkansas River in both Colorado
and Kansas are diverted and distributed for irrigation
through a number of canal companies. Often they are
referred to as “ditches,” but this friendly colloquialism
greatly underplays the size of their facilities and opera-
tions. Colorado calculated that surface diversions by the
various canal companies between Pueblo and the State-
line averaged 884,881 acre-feet annually for the 1950-85
period. Colo. Exhs. 838, 839. These systems include major
diversion structures, as well as distribution and off-
stream storage facilities. In Colorado there are 23 canal
systems with rights to take water from the Arkansas
River between Pueblo and the Stateline. Nine of these
canals are located below John Martin Reservoir.

In Kansas, beginning about 1880, eight canals were
developed with rights to divert Arkansas River water in
the reach from just above the Stateline to Garden City. All
of the data on Stateline flows have been adjusted to
include Kansas diversions on the Colorado side of the
line. Only six of those canals continue to be in operation.
Diversions for 1950-88 averaged 78,742 acre-feet annually.
Kan. Exh. 371*
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B. Wells.

In addition to the surface diversion systems, a large
number of wells have been drilled in both states, most of
them after the compact was approved in 1949. In 1985,
the evidence showed a total of 2,062 permitted and
decreed irrigation wells in Colorado, associated with
171,614 acres. Colo. Exh. 165* Tables A.1-A.3. These were
large wells of 100 gpm or more pumping from the
Arkansas River and its associated alluvium, and from the
surficial aquifer. In Kansas, a 1988 study found that a
total of 16,679 acres between the Stateline and Garden
City were being irrigated by wells pumping alluvial
groundwater. Kan. Exh. 358* at 1.

C. Canal Company Storage Reservoirs.

Four of the canal systems in Colorado (Holbrook,
Fort Lyon, Amity and the Colorado Canal) have off-
‘channel reservoirs providing storage. These include Lake
Henry and Lake Meredith; the Holbrook, Dye, Adobe
Creek and Horse Creek Reservoirs; and the Great Plains
Reservoir System. Colo. Exh. 824. The total storage capac-
ity of these various private systems is in the order of
800,000 acre-feet. Colo. Exh. 3 at 3-12. However, they are
relatively shallow and evaporation is extremely high. All
of these Colorado canal company reservoirs operate
under the Colorado appropriation system with various
priority dates. All were in place prior to the Arkansas
River Compact.
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In Kansas, there is only one small reservoir, Lake
McKinney. It is located near Garden City and has a cur-
rent capacity of approximately 3,600 acre-feet, although it
was somewhat larger in earlier years.

D. Trinidad Reservoir.

Major storage on the Arkansas River system is also
provided by three federal reservoirs, namely, Trinidad
Reservoir on the Purgatoire River, and Pueblo Reservoir
and John Martin Reservoir on the mainstream. The Trini-
dad Project resulted from cooperative studies by the
Corps of Engineers and the Bureau of Reclamation in the
early 1950s. At first, Kansas opposed the project, stating
that “even the most conservative estimates indicate an
increased depletion of Purgatoire River water.” Jt. Exh. 34
at XV. However, after certain operating principles were
approved, Kansas withdrew its opposition. The project
was approved by Congress in 1958, and was completed
and ready to store water in 1977. Jt. Exh. 35 at 309; Jt. Exh.
23 at 4. The total capacity of the reservoir is in the order
of 114,000 acre-feet, providing both flood control and
water conservation storage. Jt. Exh. 24a. As already
noted, during the trial Kansas pursued a claim for injury
based upon an alleged violation of the operating princi-
ples adopted for the reservoir. Subject to confirmation by
the Court, I have dismissed that claim in a separate
decision included as Part III of this Report. '

E. Pueblo Reservoir.

Pueblo Reservoir, located on the mainstream of the
Arkansas River just above the City of Pueblo, is the
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terminal reservoir of the Fryingpan-Arkansas project.
That project was authorized by Congress in 1962, and
construction of Pueblo Reservoir was substantially com-
pleted in 1975. Colo. Exh. 3, Table 2.1. The Fryingpan-
Arkansas project is administered by the Southeastern
Colorado Water Conservancy District, organized under
the laws of Colorado. It is the legal agency responsible for
repayment of the reimbursable costs of the project. The
1977 capacity of Pueblo Reservoir was estimated at
357,678 acre-feet. Besides providing flood control, Pueblo
Reservoir is used primarily for the regulation of trans-
mountain water imported from the westerly side of the
Rocky Mountains under the Fryingpan-Arkansas project.
However, the reservoir is also used to store native winter-
time flows that are used later for summer irrigation
under the Winter Water Storage Program. Colo. Exh. 532.
Whether the operation of the Winter Water Storage Pro-
gram has caused a material depletion in Stateline flows
was one of the principal trial issues. The program was
begun in 1976 and has been in operation since that time,
except for the year 1978.

Pueblo Reservoir also has an independent right to
store and retain native flows, with an appropriation date
of 1939. However, this right comes into priority only
when John Martin is full and all other diversion rights
between Pueblo and John Martin have been satisfied. In
essence, the right applies only during periods of major
flooding. Jt. Exh. 129 at 46.
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F. John Martin Reservoir.

John Martin is the largest of the federal reservoirs,
located on the mainstream of the Arkansas River about 58
miles above the Stateline. The reservoir was authorized
by Congress in 1936, and construction began in 1939. 49
Stat. 1570 (1936), codified at 33 USC §§ 701 et seq. After an
interruption in construction caused by World War II, the
dam and reservoir were completed in 1948. RT Vol. 15 at
35-36. Total storage capacity was approximately 700,000
acre-feet upon completion. 420,000 acre-feet of this capac-
ity was allocated for conservation storage, and 280,000
acre-feet for flood control. Jt. Exh. 16 at 37. Because of
sedimentation, however, the conservation storage capac-
ity as of 1988 has been reduced to approximately 338,000
acre-feet. RT Vol. 16 at 126.

Developing criteria for the operation of this reservoir
was one of the principal purposes of the Arkansas River
Compact. Article V specifically provides how water will
be stored and released from the reservoir. The compact
creates a “conservation pool” to be operated “for the
benefit of water users in Colorado and Kansas, both
upstream and downstream from John Martin Dam . . . .”
Article IV-C(3). During the winter months, all water
entering the reservoir is stored in the conservation pool,
except that Colorado has the right to releases equivalent
to the river flow up to 100 cubic feet per second (“cfs”).
Article V-A.

During the summer, defined as April 1 to October 31,
no flows may be stored in John Martin Reservoir when
Colorado water users are operating under judicially
decreed priorities. Article V-B. Under these conditions,
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Kansas is not entitled to any portion of the river flow
entering John Martin Reservoir, but is apportioned what-
ever river flow may cross the Stateline. Article V-G.
Downstream from John Martin, the return flows from
Colorado users in the area, as well as occasional tributary
inflow, contribute to the flow of the river reaching the
Stateline.

When Colorado water users are not operating under
decreed priorities, all summer flows entering the reser-
voir are stored, provided that Colorado may demand
releases of water equivalent to the river flow up to 500
cfs, and Kansas may demand releases of water equivalent
to that portion of the river flow between 500 cfs and 750
cfs. Article V-B.

Under the compact, neither state is allocated a speci-
fic share of the water stored in the conservation pool.
Rather, such stored water constitutes a common resource
to be released “. . . upon demands by Colorado and
Kansas concurrently or separately at any time during the
summer storage period.” Article V-C. Specific release
rates are provided for each state, depending upon the
amount of water in storage. The only limit, however,
upon the total amount of water that either state may take
is the requirement that such water must be applied
promptly to beneficial use, unless storage thereof down-
stream is authorized by the compact administration. Arti-
cle V-E(2). Thus, water demanded by the first state to call
automatically reduces the supply available to the other
state. As a result, both states in recent times have gener-
ally demanded simultaneous releases at maximum rates
in order to ensure that they would receive their share of
stored water, even though all parties might not be ready
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for delivery. Jt. Exh. 129 at 47; RT Vol. 66 at 54; RT Vol. 81
at 127-29; RT Vol. 133 at 76.

In practice, operation under the compact resulted in
the storage of most, if not all, of the inflow from Novem-
ber 1 to March 31. In many years at the end of the winter
storage season, the reservoir storage was completely
drawn down early in the irrigation season, sometimes by
mid-April. Jt. Exh. 129 at 47.

In 1980 the Arkansas River Compact Administration
adopted a resolution concerning the method of operating
John Martin Reservoir. It is entitled “Resolution Concern-
ing an Operating Plan for John Martin Reservoir” and is
included as Exhibit 10 in the Appendix, as revised in
1984. Jt. Exh. 21, Doc. 11. The resolution abandons the
common pool concept in favor of allocating specific state
shares in the stored water. Under the 1980 Operating
Plan, 40% of the stored water goes into a separate “Kan-
sas account,” while 60% is divided in varying shares
among the nine Colorado canal companies located within
Colorado Water District 67. Id., Section II-D(2)(3). Kansas
and the various Colorado ditches may demand release of
the water contained in their respective accounts at any
time and at whatever rates they desire. Id., Section II-E(1).

The 1980 Operating Plan also allows three Colorado
canal companies, namely, Amity Mutual Irrigation Com-
pany, Fort Lyon Canal, and Las Animas Consolidated
Canal Company, to store certain “other water” in John
Martin Reservoir. Id., Section III-A,B,C. The permitted
storage consists of water which Amity could otherwise
divert from the Arkansas River and store in the Great
Plains Reservoir System, and water which the other two
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canal companies could store under an approved Pueblo
Winter Storage Plan. Id., Section III-A,B,C.

In exchange for this storage right, the three Colorado
canal companies agreed to a 35% water surcharge on all
their deliveries into John Martin Reservoir. Id., Section
III-D. This 35% goes into a Kansas Transit Loss Account.
Releases of stored water from the Kansas account are
measured at the Stateline, and transit losses between John
Martin and the Stateline are made up from this Kansas
Transit Loss Account. Id., Section II-E(4).21

G. Transmountain Diversions.

Flows in the Arkansas River have long been supple-
mented by transmountain diversions imported from the
western slopes of the Rocky Mountains. The earliest of
these diversions began in the 1880s. Colo. Exh. 3, Table

21 The 1980 Operating Plan, as revised on May 10, 1984 and
December 11, 1984, is currently in effect. However, the resolu-
tion continues on a year-to-year basis, and may be terminated
by either state. Section VII-A. Witnesses from both states sup-
ported its continued operation. Nonetheless, in its Pre-trial
Statement, at pages 165-166, Kansas took the position that:

“. .. while Kansas believes that the 1980 Resolution

results in a more efficient operation of John Martin

Reservoir . . . the resolution is an administrative

rewriting of Article V of the Arkansas River Compact

and thus is ultra vires and legally void ab initio.”
During the trial itself Kansas did not appear to pursue this
position. However, in its post-trial briefs Kansas still takes the
position that 1980 Operating Plan, although beneficial, is
beyond the powers of the compact administration and hence is
“illegal.” Kan. Reply Br. at 17, 22. This matter is discussed
further in Section XIV of this Report.
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3.11; Jt. Exh. 5, Table 10. Between 1890 and 1910 a number
of tunnels and ditches and three reservoirs in the head-
waters area were constructed. During the period 1908-42,
imports averaged only 11,987 acre-feet annually. But
about 1935 transmountain diversions began to increase
significantly, and during the compact negotiations they
were averaging approximately 43,000 acre-feet per year.
Jt. Exh. 16 at 37; Jt. Exh. 5, Table 10. Not all of the
transmountain imports, however, are used along the
Arkansas River. These diversions also supply the cities of
Aurora and Colorado Springs.

The Fryingpan-Arkansas Project was approved by
Congress in 1962. Construction began in 1963 and was
virtually complete by 1980, but diversions through the
Charles Boustead Tunnel, a part of the project, began in
1972. Since 1972, total transmountain imports through the
Fryingpan-Arkansas Project and the various other sys-
tems have averaged about 120,000 acre-feet per year. RT
Vol. 21 at 25. Estimates of the average amounts delivered
for use within the Arkansas River Valley during the
1950-85 period range between 56,210 and 60,445 acre-feet
annually. Colo. Exh. 846.
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SECTION VI
ARKANSAS RIVER SUPPLY

Most of the hydrologic data analyzed and presented
by both states covered the period from 1950 through
1985. The first year after the approval of the compact was
1950, and this action was commenced at the end of 1985.
This period of time was also used by Kansas in its hydro-
logic-institutional model and by Colorado in its water
budget analysis. However, certain older reports that
included river flow data from earlier years were also
submitted into evidence, particularly with respect to the
mainstream inflow at Canon City before Pueblo Reservoir
was constructed, and the river flows at the Stateline.

Both states used measurements just downstream
from Pueblo Reservoir to represent the supply of the
mainstream. These data included some transmountain
imports, and in more recent years also reflected the
impact of storing winter flows in Pueblo Reservoir for
later release. However, the total amount of water avail-
able for downstream use includes more than just the
mainstream inflow at Pueblo. Tributary inflow, releases
from other downstream reservoirs, groundwater, precipi-
tation, and return flows from stream diversions and
groundwater pumping all add to the total Arkansas River
water supply available in Colorado.

A. Mountain Inflow.

While the amounts of tributary inflow and ground-
water pumping were sharply contested during the trial,
the two states essentially agreed upon the mainstream
supply at Pueblo. Kansas computed the average annual
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flow to be 585,157 acre-feet for the 1950-85 period, while
Colorado put the average at 582,805. Colo. Exh. 831.22
These data include transmountain imports and the inflow
from Fountain Creek. The difference over this period of
time is not material for the issues in this case. Most of this
water comes from melting snow, and the flows are largest
during the spring and early summer. Winter flows are
relatively low. Precipitation downstream of Pueblo aver-
ages only 12 inches a year, although it increases toward
the east and into Kansas. Jt. Exh. 105 at 7. Eighty percent
of the precipitation occurs during the growing season of
April through October, but without irrigation, rainfall is
not sufficient to mature crops. Jt. Exh. 105 at 7.

The estimates by the two states of deliveries of trans-
mountain water during the 1950-85 period were also
close. These delivery figures are somewhat less than the
total amounts of water imported from the western slope
of the Rockies since some of that water is used outside of
the Arkansas River area, some is lost to reservoir evap-
oration, and in a given year water is sometimes held over

22 These figures can be compared with longer-term aver-
ages at Canon City, where the river emerges from the moun-
tains. An engineering committee report prepared for the
compact negotiations shows an average annual flow at Canon
City of 514,300 acre-feet for the period 1908-42. Jt. Exh. 5, Table
A at 13 and 9. A 1968 Colorado report computes the Canon City
annual average at 518,000 acre-feet for the years 1924-66. Jt. Exh.
92 at i. Another Colorado report done in 1975 estimates the
1935-50 average annual flow at 509,400 acre-feet, and the
1951-72 average at 513,600 acre-feet. Jt. Exh. 94 at 49. Trans-
mountain imports increased in the later postcompact years.
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in storage. Kansas estimated 60,445 acre-feet as the aver-
age annual amount of transmountain water delivered to
the Colorado canal companies for irrigation use during
the 1950-85 period. The best comparable Colorado esti-
mate was 56,210 acre-feet. Colo. Exh. 846. Kansas makes
no claim to this transmountain water. RT Vol. 11 at 127. It
is specifically excluded from the Arkansas River Com-
pact. Article III-B. Nonetheless, return flows from such
imports still affect downstream flows and use.

Considering only native Arkansas River flows, that
is, excluding transmountain imports, the mainstream
supply does not show a significant historic decline.
Declining flows at the Stateline cannot be explained by a
comparable decrease in the mainstream inflow from the
mountains. Colorado maintains, however, that the
inflows from the tributaries have declined.

B. Stateline Flows.

The flow of the Arkansas River at the Colorado-
Kansas Stateline is well gaged, and the states do not
dispute these measured amounts. Colo. Exh. 4*, Table 5.8;
Colo. Exh. 920. However, the gage measurements reflect
total flows, including flood flows. Occasionally there are
brief but high-intensity thunderstorms that produce large
volumes of water which are not usable, but which none-
theless can significantly influence any simple arithmetical
average. Moreover, the controlling provision in the
Arkansas River Compact requires that upstream develop-
ment shall not materially deplete the “usable quantity or
availability” of water for use in Colorado or Kansas.
Article IV-D. Thus Kansas’ rights must ultimately be
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judged in terms of usable flows, which were a major issue
during the trial. However, for the purpose here of a
general view of river supplies, unadjusted gage figures
are used. ’

For the 1950-85 period, Stateline flows averaged
144,051 acre-feet per year. Colo. Exh. 4%, Table 5.8; Colo.
Exh. 730. Colorado acknowledges that the Stateline flows
have declined.2? During the dry decade of the 1970s,
flows averaged only 72,203 acre-feet annually. Colo. Exh.
4*, Table 5.8. The average for the last 20 year period
which included wet years is still only 117,823 acre-feet.
Id., calculated for years 1966-85.

Earlier reports show considerably higher flows. For
example, the Interim Report of the engineering commit-
tee prepared during the compact negotiations showed
that Stateline flows averaged 280,800 acre-feet annually
over the 1908-42 period. Jt. Exh. 5, Table D at 16. Even
during an earlier dry decade, 1931-40, they averaged
146,200 acre-feet. Id. In a 1944 settlement plan proposed
by C. L. Patterson, the Chief Engineer of the Colorado
Water Conservation Board, average Stateline flows for
1908-38 were given as 260,700 acre-feet per year. Jt. Exh. 8
at 22. Colorado also submitted these same flow numbers

23 See the testimony of one of Colorado’s chief experts at RT
Vol. 114 at 115-16; also RT Vol. 115 at 73-76. Mr. Helton testified
that the decline since 1950 was due to a combination of causes: a
decrease in tributary inflow, an increase in consumptive use by
phreatophytes, and “partly because of post-Compact well
pumpage.” RT Vol. 114 at 116. He agreed there was a “trend of
increase in depletions to state line flows.” RT Vol. 133 at 57-58.
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to the Special Master in 1941 during earlier Supreme
Court litigation. Kan. Exh. 379 at 2.

Similar figures were used in a 1961 Bureau of Recla-
mation Report for 1921-56 showing an average of 262,000
acre-feet annually. Colo. Exh. 113 at 6. According to a
1968 report prepared for the Colorado State Legislature,
Stateline flows for 1924-42 averaged 194,000 acre-feet.2*
Jt. Exh. 91 at 10. A 1974 USGS report shows an annual
average of 210,000 acre-feet for the years 1941-65. Jt. Exh.
78. In 1975 the Colorado Division of Water Resources
issued a report which compared average Stateline flows
for the periods 1935-50 and 1951-72, showing a decline
from 280,900 acre-feet annually to 171,300. Jt. Exh. 94 at
49. Over the same periods, inflow at Canon City
increased slightly. Id. After construction of John Martin
Reservoir some decline in Stateline flows was to be
expected. Kansas understood during the compact nego-
tiations that it would get less total flow, but that its
supplies would be better regulated and more usable. Kan.
Exh. 129, Vol. II at 383.

C. Tributary Inflows.

One of the issues in the case is the extent to which
tributary inflows to the mainstream have declined and
thus may partially account for Stateline depletions. The
issue is not easily resolved since the only tributaries that
have been consistently gaged are Fountain Creek, and the

24 This average excluded the extraordinarily high flows of
1942, which were estimated at more than 1.3 million acre-feet.
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Apishapa and Purgatoire Rivers. These latter two tribu-
taries drain about 4,429 square miles, but approximately
15,272 square miles lie within the drainage areas of the
other tributaries. Colo. Exh. 4* Table 1.2. During the trial
Kansas attempted to estimate the ungaged tributary
inflow by developing a rainfall-runoff model based on
certain correlations, the output of which was fed into its
integrated hydrological-institutional model. Colorado
was critical of both the Kansas methodology and results,
but used its own water budget analysis to develop
ungaged tributary flows as the residual of the budget
process. It is perhaps sufficient to note at this point in the
Report that the states are in lively disagreement over the
ungaged flow from the various tributaries.

D. Overappropriated Surface Supplies.

The surface flows of the Arkansas River in Colorado
are greatly overappropriated, and decreed surface rights
suffer frequent shortages. Fellhauer v. People, 167 Colo.
320, 447 P.2d 986 (1968); Jt. Exh. 157 at 9. Lands under a
majority of the canals experience moderate to severe
shortages of surface water after June, when the snowmelt
is generally gone. Jt. Exh. 92 at i. In fact, the river was
fully appropriated before the turn of the century, and in
most years there is not enough water to provide a full
irrigation season supply for any priority dates after 1880.
RT Vol. 76 at 42-43, 108-09; Kan. Exh. 16; Jt. Exh. 105 at 34.

A Colorado expert witness also testified that the
effective surface water supply in Colorado averaged
720,533 acre-feet annually during 1950-85. Colo. Exh.
727*; RT Vol. 116 at 33-35. These surface supply figures
include tributary inflow as well as mainstream flows
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from the Rocky Mountains, but do not include ground-
water. The headgate diversion requirements of the Colo-
rado canals for the same period were estimated at 1.18
million acre-feet per year. Id. Diversion requirements
were based on a “full water supply,” that is, the amount
of water needed for “optimum crop production.” RT Vol.
82 at 162. Colorado witnesses consistently characterized
the system as being “water short.” RT Vol. 82 at 46, 163;
RT Vol. 116 at 34; RT Vol. 65 at 127, 147, 152; RT Vol. 71 at
81; RT Vol. 72 at 99-100; RT Vol. 76 at 42; RT Vol. 77 at 19.

When permitted by their priority rights, canal com-
panies in Colorado frequently divert the full flow of the
river. Canals with senior rights like Fort Lyon often
“sweep the river,” that is, take all the surface flow avail-
able at their headgates. RT Vol. 82 at 43; RT Vol. 66 at 129;
RT Vol. 78 at 124. Surface flow must then be restored from
return flows, precipitation, downstream tributary inflow,
and releases from downstream storage. That becomes the
supply for downstream users with later priorities. Diver-
sion and rediversion of normal streamflows sometimes
leaves long reaches of the river dry, or nearly so. Jt. Exh.
96, Vol. I at 25. One Colorado expert testified that
basically all of the snowmelt is diverted or used in Colo-
rado, either for irrigation or by phreatophytes and reser-
voir evaporation. RT Vol. 66 at 36-38, 41.

‘Following World War II, the development of new
well technology (the high capacity turbine pump),
together with the availability of cheap power, led to a
great increase in the number of wells along the Arkansas
River. Prior to 1957 a well could be drilled in Colorado
without any kind of water right permit, and even after
that time, the issuance of a permit was ministerial. Before
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1965, a new well could not be denied on the basis of
injury to prior vested rights. RT Vol. 76 at 25, 41, 100. Well
pumping thus became the way to supplement inadequate
surface supplies. And pumping from such postcompact
wells became one of the principal issues in this case.
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SECTION VII
MAJOR ISSUES AND CLAIMS OF THE PARTIES

There are two ultimate issues left to be decided in
this Part I of the Report: (1) whether the increase in
groundwater pumping in Colorado since the adoption of
the Arkansas River Compact has violated the compact,
and if so, to what extent; and (2) whether Colorado?> has
violated the compact through the implementation of the
Winter Water Storage Program, and if so, to what extent.
Kansas’ claim arising from the operation of Trinidad Res-
ervoir was dismissed earlier, subject to confirmation of
the Court. A copy of that decision dated June 9, 1992 is
included in this Report as Part III.

Colorado’s two counterclaims, designated as the
Lake McKinney Counterclaim and the Well Counterclaim,
were also dismissed previously, subject to confirmation of
the Court, by decisions dated April 20, 1992 and July 31,
1992. These decisions are included as Parts IV and V,
respectively, of this Report.

25 The allegations in the amended complaint run against
Colorado, although the WWSP is operated in Pueblo and John
Martin Reservoirs, federal facilities, with the consent of the
United States. The amended complaint actually refers to Colo-
rado’s rejection of the Arkansas River Compact Administration
resolution of July 24, 1951, allegedly requiring that any
reregulation of the native water of the Arkansas River be
approved by the compact administration. I granted Colorado’s
motion for partial summary judgment on this legal issue, by
order dated September 15, 1989 (Part II of this Report), but
reserved for trial the factual issues “concerning any impact of
the winter storage program on Kansas’ entitlement under the
Compact.”
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In its First Amended Complaint, Kansas also alleges
that Colorado has failed and continues to fail to make
deliveries of releases to which Kansas is entitled from
John Martin Reservoir by an equivalent in Stateline flow,
as required by Article V-E(3) of the compact, and in
violation of Articles V-E(4) and V-H(2). However, these
provisions were not separately addressed during the trial,
apart from the overall claim of material depletions of
Stateline flows caused by postcompact pumping and the
WWSP.

More specifically, the major issues remaining and the
claims of the parties are:

(1) Burden of Proof. Kansas states that this is a com-
pact enforcement case, not an equitable apportionment
proceeding, and that the ordinary preponderance of the
evidence standard applies. Colorado and the United
States, on the other hand, contend that the appropriate
test is “clear and convincing proof.”

(2) Meaning of the Compact. Kansas asserts that the
compact achieves the equitable apportionment of the
Arkansas River that was not made by the Supreme Court
in the two prior interstate cases.26 In the Kansas view, the
essential apportionment provisions are: Article IV-D
which preserves the usable flows that were available to
Kansas at the time of the compact, as well as those which
have or may become available as a result of the compact;
and Article V which apportions the normal summer

26 Kansas v. Colorado, 206 U.S. 46, 51 L.Ed. 956, 27 S.Ct. 655
(1907); Colorado v. Kansas, 320 U.S. 383, 88 L.Ed. 116, 64 S.Ct. 176
(1943).
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flows, and the new usable flows resulting from the con-
struction and operation of John Martin Reservoir. It is the
Kansas position that Article IV-D includes not only wells
constructed after the compact, but also increased pump-
ing from precompact wells. Colorado contends that the
compact provides for a flexible and indeterminate appor-
tionment based upon the right of both states to make
demands for releases from John Martin Reservoir. With
respect to wells with precompact dates of appropriation,
Colorado asserts that Article VI-A(2) allows the amount
of pumping to increase beyond precompact levels.

(3) Equitable Defenses. Colorado asserts that Kansas
is subject to laches and related equitable defenses, and
should be barred from complaining about the effects of
well development which occurred in Colorado prior to
1965. In the alternative, Colorado asserts that this delay
in complaining should “gravely add to the burden” that
Kansas otherwise would bear, and must be weighed in
considering the equities of the case. It is the Kansas
position that laches does not apply as a matter of law in a
case of this kind, and that it has not been established by.
the facts in any event. During argument on my Draft
Report, Colorado contended that equity should at least
preclude damages for any wrongful pumping prior to
approximately 1975, although such argument did not
include a bar to prospective relief.

(4) 1980 Operating Plan. Colorado contends that the
benefits accruing to  Kansas under the 1980 Operating
Plan approved by the Arkansas River Compact Adminis-
tration should offset and bar any claim by Kansas for
breach of the compact after 1980; moreover, that such
benefits more than offset the impact of wells constructed
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east of the Buffalo Canal headgate after 1965. During oral
argument on my Draft Report, however, Colorado
asserted that at the very least the 1980 Operating Plan
should mitigate any damages for the period after 1980.
Kansas argues that Article VI of the 1980 plan precludes
these Colorado contentions; that Kansas’ benefits under
the 1980 plan were separately bargained for and may not
be used to offset Stateline depletions; that Colorado also
received substantial benefits under the plan; and that the
plan goes beyond the legal authority of the compact
administration and may not be relied upon by Colorado
to defeat the Kansas claims. Moreover, Kansas argues that
Colorado’s position with respect to the 1980 Operating
Plan would amount to an unlawful modification of the
compact by the Arkansas River Compact Administration.
Colorado responds that it does not claim that the compact
can be altered without congressional approval, but rather
that the voluntary conduct of Kansas may be considered
in determining whether Kansas is entitled to enforce an
equitable right or remedy.

(5) Precompact Pumping. Both states acknowledge
that a certain amount of precompact pumping was
“grandfathered” under the compact, and should not be
considered in connection with the Kansas claim based on
depletions caused by wells. Kansas conceded pumping of
11,000 acre-feet annually, that is, the amount of pumping
which it estimated occurred in 1948. Colorado contends
the Kansas figure is legally wrong, as well as being
factually incorrect. Colorado instead adopted an
approach based on claimed entitlements under Colorado
law and Article VI-A(2) of the compact. The amounts of
this claimed exempt pumping varied year by year, but
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according to Colorado averaged 49,275 acre-feet over the
1950-85 period. If a single figure is to be used to represent
precompact pumping, Colorado contends that early esti-
mates used by the USGS and others are low, and that the
amount should be on the order of 36,000 acre-feet annu-
ally. Both states agree that the entitlement of precompact
wells is a legal question.

(6) Total Amount of Pumping. Both states estimated
the amount of water pumped primarily through the use
of electric power records, although pumping from non-
electric wells (natural gas, diesel, etc.) was also calcu-
lated. Total pumping for the 1950-85 period was
estimated by Kansas to be 5,810,000 acre-feet; the Colo-
rado figure for the same period was 5,227,000 acre-feet.

(7) Computer Modeling and Depletions from Pumping.
Much of the trial was spent in highly technical disputes
among experts concerning the various computer models
that were used to isolate and estimate the impacts of
pumping and the WWSP. Kansas experts, after making
substantial revisions to the original hydrologic-institu-
tional model, estimated total depletions of usable State-
line flow for the 1950-85 period from both pumping and
the WWSP at 489,000 acre-feet. Colorado and the United
States subjected the reliability of the H-I model to relent-
less attack, criticizing not only the data and assumptions
used in the model, but also its basic structure. The United
States questions whether the revised H-I model results
meet threshold standards for admissibility. Colorado’s
own combined groundwater models and water budget
analysis, however, also show substantial Stateline deple-
tions from pumping. Colorado contends that upstream of
John Martin Reservoir these depletions have been largely
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offset by return flows from transmountain imports, and
downstream by benefits from the 1980 plan.

(8) Usable Flow. Article IV-D of the compact pro-
vides that future development or construction shall not
materially deplete the waters of the Arkansas River “in
usable quantity or availability for use to the water users
in Colorado and Kansas under this Compact.” Kansas
presented evidence on three alternate methods to reduce
depletions of total Stateline flow to depletions of usable
flow. Colorado experts raised objections to each, offered
changed values for one methodology if it were to be used,
but presented no usable flow analysis of their own after
1969.

(9) Well Development in Kansas. Colorado contends
that Kansas” “predicament” is largely due to its own
failure to regulate postcompact pumping in Kansas. The
issues are whether pumping in Kansas affects water that
comes within the provisions of the Arkansas River Com-
pact, and whether users in Colorado are adversely
impacted within the meaning of the compact by such
postcompact pumping in Kansas.

(10) Winter Water Storage Program. The fundamental
issue is whether the WWSP, which operated during
1976-85 except for 1978, caused material depletions of
usable Stateline flow. Kansas claims that such depletions
amounted to 40,000 acre-feet over the whole period of
time. Both the United States and Colorado dispute this
figure, claiming that the results of Kansas’ modeling
effort are not accurate or reliable, and that the program
increased Stateline flows if accretions are considered. As
subsidiary issues, Kansas maintains that Colorado used
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the wrong period of time during which to analyze the
program. Colorado simulated operation of the WWSP
over the historic period of 1950-75. It did not analyze the
program for the years when it was actually operated.
Kansas, on the other hand, examined the years of actual
operation, but assumed that the 1980 Operating Plar was
not in effect during 1980-85. Both the United States and
Colorado objected to this assumption. Finally, Colorado
urges that Kansas has acquiesced in the development and
implementation of the WWSP, and should not now be
heard to complain.
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SECTION VIII
BURDEN OF PROOF
A. The Issue.

There is no question of course that Kansas, as plain-
tiff, must prove its case. There is a serious question,
however, concerning the relative weight of evidence
which Kansas must produce to satisfy that requirement.
Specifically, Kansas contends that it need meet only the
“preponderance of the evidence” test applicable to ordi-
nary civil litigation. Colorado and the United States, on
the other hand, contend that the appropriate test is “clear
and convincing proof.” This controversy may be impor-
tant because of the many factual issues in the case, espe-
cially the issues surrounding Kansas’ effort to construct a
computer model of the Arkansas River system and to
demonstrate Stateline depletions through the use of that
model. '

B. Nebraska v. Wyoming.

Although it may be only dictum, the Supreme
Court’s unanimous decision last year in Nebraska v. Wyo-
ming, 507 U.S. ___, 123 L.Ed.2d 317, 113 S.Ct. 1689 (1993),
is so recent and so relevant that I necessarily take it as the
starting point in determining the burden of proof Kansas
faces in the present case. The Court has again stated its
long-standing rule that in litigation within the original
jurisdiction, a state seeking equitable apportionment of
an interstate stream must present clear and convincing
proof of some real and substantial injury or damage. (507
U.S. at ___, 123 L.Ed.2d 317 at 329, 113 S.Ct. 1689 (1993)
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citing Idaho v. Oregon, 462 U.S. 1017, 1027, 77 L.Ed.2d 387,
397, 103 S.Ct. 2817 (1983); Colorado v. Kansas, 320 U.S. 383,
393, 88 L.Ed. 116, 123-24, 64 S.Ct. 176 (1943); Connecticut
v. Massachusetts, 282 U.S. 660, 669, 75 L.Ed. 602, 607, 51
S.Ct. 286 (1931).

The Nebraska case involves a new refinement of the
rule. The opinion states that where a Supreme Court
decree has been issued in an interstate river apportion-
ment case, a state instituting a later proceeding to enforce
the decree need not meet the strict standard of proof
applicable in the initial proceeding. 507 U.S. at _, 123
L.Ed.2d at 330-31, 113 S.Ct. 1689 (1993). On the other
hand, a high degree of proof will still be required of a
party asking to modify such a decree, since a state propo-
sing modification “essentially seeks a reweighing of equi-
ties and an injunction declaring new rights and
responsibilities.” Id. A resulting question addressed in
the latest briefs in our own case is whether or not the
Arkansas River Compact is analogous to a Supreme
Court decree, so that Kansas’ suit may be viewed as one
to enforce the compact and therefore as a proceeding
subject to a less demanding evidentiary test than clear
and convincing proof.

C. Background.

In approaching this issue, two background matters
should be noted.

First, what the Court in the Nebraska case refers to as
the “legal standard” for litigation between states (that is,
the requirement that the complaining state present clear
and convincing evidence) is a latecomer on the scene. For
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over a century following ratification of the constitution,
the Court does not appear to have adopted any burden of
proof rule applicable to all state-vs-state cases. In a
number of the opinions in that period the Court com-
mented on the strong showing required of a given state,
but such remarks involved either particular types of dis-
putes, e.g., Virginia v. West Virginia, 78 U.S. (11 Wall.) 39,
63, 20 L.Ed. 67, 73 (1871) (state action based on local
election), or cases where the showing of an opposing
state was especially strong so that the burden of proof
was not significant. E.g., Rhode Island v. Massachusetts, 45
U.S. (4 How.) 591, 638, 11 L.Ed. 1116, 1137 (1846) (bound-
ary); Indiana v. Kentucky, 136 U.S. 479, 518, 34 L.Ed. 329,
336, 10 S.Ct. 1051 (1890) (boundary); Virginia v. Tennessee,
148 U.S. 503, 523, 37 L.Ed. 537, 544, 13 S.Ct. 728 (1893)
(boundary). Missouri v. Illinois, 200 U.S. 496, 521, 50 L.Ed.
572, 579, 26 S.Ct. 268 (1906), appears to be the first case to
articulate this strict rule. Justice Shiras’ 1901 opinion
overruling the demurrer (180 U.S. 208, 248, 45 L.Ed. 497,
515, 21 S.Ct. 331) mentioned in dictum that, because Missouri
sought an injunction based on nuisance, the evidence would
have to be “determinate and satisfactory.” But in 1906, after
evidence was presented, Justice Holmes referred back to the
Shiras “intimation” (200 U.S. at 518, 50 L.Ed. at 577) and
went on to announce a burden of proof rule applicable
generally to actions between states — “clearly and fully
proved.” 200 U.S. at 521, 50 L.Ed. at 579.

In hindsight, it is fair to observe that the evidence of
river contamination in Missouri v. Illinois was very com-
plex and controversial, and that it required no special
burden of proof to deny relief. Nor was it necessary to
state a rule going beyond the nuisance context. Moreover,
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the only citation given in support of the new standard
was the ruling on demurrer in Kansas v. Colorado, 185 U.S.
125, 46 L.Ed. 838, 22 S.Ct. 552 (1902), an opinion which
did not make that point. And following trial, the final
opinion in Kansas v. Colorado, 206 U.S. 46, 51 L.Ed. 956, 27
S.Ct. 655 (1907), also omitted reference to a strict burden
of proof. Instead (206 U.S. at 97, 51 L.Ed. at 975), Justice
Brewer stressed the equality of the two states:

“One cardinal rule, underlying all of the
relations of the states to each other, is that of
equality of right. Each state stands on the same
level with all the rest.”

See also Connecticut v. Massachusetts, 282 U.S. 660, 670, 75
L.Ed. 602, 607, 51 S.Ct. 286 (1931).

Later litigation involving sewage and drainage (New
York v. New Jersey, 256 U.S. 296, 309, 65 L.Ed. 937, 943, 41
S.Ct. 492 (1921); North Dakota v. Minnesota, 263 U.S. 365,
374, 68 L.Ed. 342, 345-46, 44 S.Ct. 138 (1923)), echoed the
rule of Missouri v. Illinois, and by the time of Colorado v.
Kansas in 1943 there was a line of similar precedents. 320
U.S. at 393, note 8, 88 L.Ed. at 124. The rule is now
“longstanding.” Yet there has been no real explanation of
the suitability of a strict burden of proof for equitable
apportionment cases.

Second, on an interstate stream, the downstream
state will normally be the complaining party. As such it
will also invariably be the party which is required to
present a very strong case in order to obtain relief. In
contrast to actions involving private water rights, the
Court’s special rule for burden of proof in equitable
apportionment cases adds a significant legal inequality to
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the natural inequality already imposed by geography. The
ideal of federalism — that each state is on an equal footing
with all the other states — seems poorly served by a rule
which routinely penalizes all downstream states.

D. The Compact.

These background matters aside, I can see no reason
why an interstate compact should have any less standing
in this respect than a decree of the Court. It is often said
that the Court’s authority over the states is a substitute
for the war and treaty powers which they possessed
before adoption of the constitution (Rhode Island v. Massa-
chusetts, 37 U.S. (12 Pet.) 657, 725, 9 L.Ed. 1233, 1260
(1838); Kansas v. Colorado, 185 U.S. 125, 140, 46 L.Ed. 838,
844, 22 S.Ct. 552 (1902); North Dakota v. Minnesota, 263
U.S. 365, 372-73, 68 L.Ed. 342, 345, 44 S.Ct. 138 (1923);
Idaho v. Oregon, 462 U.S. 1017, 1031, note 1, 77 L.Ed. 2d
387, 400, 103 S.Ct. 2817 (1983)), but the compact alterna-
tive is no less effective a substitute for those powers and
clearly is no less constitutionally authorized. A compact
is approved by the legislatures of the affected states and
by Congress. Indeed, the Court itself has frequently
urged contending states to negotiate compacts rather than
resorting to the jurisdiction of the Court. See Colorado v.
Kansas, supra, 320 U.S. 383, 392, 88 L.Ed. 116, 123, 64 S.Ct.
176 (1943); New York v. New Jersey, 256 U.S. 296, 313, 65
L.Ed. 937, 945, 41 S.Ct. 492 (1921). Undoubtedly one
reason for that admonition is that the compact procedure
provides an important ingredient which the Court itself
cannot provide — the consent of all the parties. Both
Colorado and Congress consented to the rights and
duties set forth in the compact; neither may now be heard
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to claim that those rights and duties ought to be harder to
enforce than they would be if contained in a decree of the
Court.

E. “Enforcing” the Material Depletion Standard.

The Court’s detailed discussion in Nebraska v. Wyo-
ming indicates a willingness to consider individual provi-
sions of the decree in terms of this enforcement-vs-
modification analysis. 507 U.S. at ___, 123 L.Ed.2d at 330,
113 S.Ct. 1689 (1993). The decree in that case was much
more detailed in its statement of rights and duties than
the more general provisions of the Arkansas River Com-
pact, but, as I conclude in my discussion of Article IV-D
of the compact, I believe the agreed concept of material
depletion is a meaningful and practical standard for
dividing the resources of the river. Just as with a preexist-
ing decree of the Court, the rights and duties stage of this
dispute has been concluded; the present proceedings
involve enforcement of those rights and duties.2” Accord-
ingly, the burden of proof which Kansas must now satisfy
is the traditional one of ordinary civil litigation, that is,
preponderance of the evidence.

27 The Supreme Court has jurisdiction to enforce an inter-
state compact, as well as to declare rights under the compact
and to determine compliance. Texas v. New Mexico, 462 U.S. 554,
567, 575-76, 77 L.Ed. 2d 1, 103 S.Ct. 2558 (1983).
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SECTION IX
BACKGROUND OF THE COMPACT

The meaning of the Arkansas River Compact cannot
be fully understood apart from the rich history of contro-
versy over the river, and the early efforts to apportion its
waters between the two states. Nor can its meaning be
divorced from the views of men in both states who fought
the apportionment issues for more than a decade before
taking seats on the compact commission to undertake
formal compact negotiations.

The compact makes no specific quantitative alloca-
tion of river flows, either in amounts or in terms of shares
in the supply. It does not specify how flows had been
divided and used in the past. Nor does it make specific
reference to the pumping of tributary groundwater from
wells. And yet the compact relies upon continued agree-
ment between the states in administering the compact to
achieve its stated purpose, that is, to “Equitably divide
and apportion” the river flows and the benefits arising
from John Martin Reservoir. Article I-B. Under these cir-
cumstances, and as a supplement to the compact lan-
guage and the record of compact deliberations, the
background history becomes highly useful in helping to
understand the intent of the compact commissioners. Cer-
tainly the compact was in part shaped by this history.

Kansas’ first witness during the trial was Douglas R.
Littlefield, Ph.D., a research historian and consultant. His
qualifications, including numerous publications and
awards, are set forth in Kansas’ Exhibit 484. Dr. Littlefield
began his work for Kansas in the spring of 1986. The
result of that effort was a 462-page, two-volume report
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entitled “The History of the Arkansas River Compact.”
Kan. Exh. 129. His review encompassed hundreds of
thousands of pages of archival material.28 Dr. Littlefield

28 The sources are described generally as follows:
“Comprehensive research was undertaken at the
National Archives (Washington, D.C.) in the records

‘of the Bureau of Reclamation, the U.S. Geological
Survey, the Department of the Interior, the U.S.
Supreme Court, the Natural Resources Planning
Board, and the Federal Power Commission. Other
work was done at the Federal Records Center in
Houston, Texas, in the records of the U.S. Army Corps
of Engineers. Further research was conducted in the
Kansas State Historical Society (Topeka) in the Kansas
governors’ papers between 1900 and 1950, in the
personal papers of Congressman Clifford R. Hope
(who represented western Kansas between 1927 and
1957), in the records of the Kansas State Board of
Agriculture’s Division of Water Resources, and in the
Kansas attorney general’s files (including the
attorney general’s records relating to Colorado v.
Kansas). Additional work was undertaken at the
Colorado Historical Society (Denver) in the records of
the Arkansas Valley Ditch Association {(which
represented water users in Colorado’s part of the
river basin) and in the Michael C. Hinderlider Papers.
(Hinderlider was Colorado’s state engineer during
much of the period under study.) Work was also done
at the presidential library of Franklin D. Roosevelt in
Hyde Park, New York, and in the presidential library
of Harry S. Truman in Independence, Missouri.
Research was also carried out at the University of
Colorado (Boulder) in the personal papers of U.S.
Senator Gordon L. Allott and Congressman Edgar J.
Chenoweth, both from Colorado. (Allott was a
prominent attorney from southeastern Colorado who
served in the U.S. Senate from 1955 to 1973, and he
was a law partner with Arthur C. Gordon, who
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was on the witness stand for some twelve days, including
extensive cross-examination. While Colorado disagrees
with some of his conclusions, and while some of his
opinions were stricken as legal conclusions, I believe that
the accuracy and thoroughness of his historical presenta-
tion generally hold up well. Colorado offered no histori-
cal expert in opposition.

A. Early History.

Following Kansas’ failure to gain more water from
Colorado in the 1907 Supreme Court decision,?® a number
of private actions were filed against users in Colorado.
One of these filed in 1910 by a Kansas plaintiff sought a

represented the Fort Lyon Canal Company, a major
Arkansas River water user. Gordon also served as a
special ‘assistant attorney general in Colorado v.
Kansas. Chenoweth represented southeastern
Colorado in the House of Representatives from 1941
to 1949 and again from 1951-1965.) Further archival
work was undertaken in the files of the Arkansas
River Compact Administration (the organization
created by the compact to administer the agreement’s
daily operation) in Lamar, Colorado.

“In addition to research in these historical archives,
more document review and analysis was done at
Bureau of Reclamation’s offices in Colorado, in
Montana, and in Washington, D.C., and research was
undertaken in Kansas state government offices in
Topeka and Garden City. Finally, research was also
conducted in many published primary sources,
including Congressional reports and various state
government publications.” Kan. Exh. 129 at 12-13.

29 Kansas v. Colorado, 206 U.S. 46, 51 L.Ed. 956, 27 S.Ct. 655
(1907).
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decree establishing the priorities of individual diverters
along the Arkansas River regardless of the boundary
between the states.3? The objective of this action con-
trasted sharply with the equitable apportionment
between the two states sought earlier by the State of
Kansas. The case was settled in 1916, giving the various
Kansas ditches specific diversion rights with a priority
date of 1910, the year the action was filed. Kan. Exh. 141.
The various Kansas ditches had actually begun to take
water in 1879 and in the early 1880s. Kan. Exh. 129, Vol. I
at 37. However, the settlement essentially confirmed the
use of water in the two states as it then existed. Future
appropriations in Colorado were subordinated to the
rights of the Kansas diverters. The Purgatoire River was
then relatively unappropriated, and so future Colorado
interference with that source of supply was checked. Id.
at 36.

This settlement was rejected by Kansas’ Finney
County Water Users’ Association (Farmers’ Ditch), and in
1916 it filed its own action against Colorado users. The
litigation was later expanded to include tributary users,
and testimony was heard throughout the early 1920s. In
1921 another settlement approach was made. This
stemmed from a letter from Delph E. Carpenter, a highly
respected Colorado water lawyer, to the Kansas Attorney
General. Carpenter proposed negotiating an interstate
compact so that both the states and their users would be

30 United States Irrigating Co. v. Graham Ditch Company, et al.,
Case 5578, U.S. District Court for District of Colorado; Kan. Exh.
129 at 33-34.
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bound. As a result, both states passed legislation authori-
zing the appointment of a commission to negotiate a
compact. Carpenter represented Colorado, and Kansas
named George S. Knapp, who later became the Kansas
Chief Engineer and head of its Division of Water
Resources. Some 20 years later Knapp was to become the
chairman of the Kansas delegation that actually negoti-
ated the Arkansas River Compact. By 1925 Carpenter and
Knapp had drafted a tentative compact which was sub-
mitted to irrigation interests in both states for their com-
ments and recommendations. Kan. Exh. 144.

The proposed compact recognized that virtually all of
the normal flows of the mainstem (not including irregular
flood flows) were being diverted by Colorado ditches. It
did not attempt to change that situation, and thus Colo-
rado farmers would have assurances that their existing
uses would not be subject to continued legal threats. As
for Kansas’ irrigation problems, Knapp and Carpenter
tried to find a remedy through use of water from the
Purgatoire River. Kansas was given the right to build a
major reservoir on the Purgatoire in order to store up to
120,000 acre-feet of water. With certain minor exceptions,
Kansas would have the right to this stored water, but
subject to a reservation in favor of Colorado of 10,000
acre-feet for users in the Arkansas River Valley. Kan. Exh.
129, Vol. I at 42-43. However, according to Knapp, this
reservation had been inserted for discussion purposes
only and Knapp opposed it. Id. at 44. Whether as a result
of this issue or not, the proposed compact went no fur-
ther. Meanwhile the Finney County Water Users Associa-
tion lawsuits continued to move ahead at a slow pace.
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In 1928, therefore, the State of Colorado brought an
action in the United States Supreme Court to enforce the
earlier judgment in Kansas v. Colorado, and to halt the
prosecution of the private litigation. That case was ulti-
mately decided by the Court in Colorado v. Kansas, 320
U.S. 383, 88 L.Ed. 116, 64 S.Ct. 176 (1943).

B. Development of Caddoa Reservoir.3!

The historic 1921 flooding of the Arkansas River,
which caused extensive damage from Pueblo to Garden
City, became the catalyst for yet another approach to
solving the water problems of the two states.32 The Colo-
rado State Engineer, Michael C. Hinderlider, proposed
the possibility of a reservoir on the mainstream near
Caddoa. Hinderlider saw this facility as serving the dual
purpose of flood control and also possibly helping to
solve the interstate struggle over allocation. Colorado
began preliminary studies on its own, but also sought
federal involvement and support.33 In the same general
time frame, Colorado officials and water users were also

31 Named for the small town of Caddoa, Colorado, where
the reservoir was proposed to be located. In 1940 the name was
changed to John Martin Reservoir in memory of the Congress-
man who represented southeastern Colorado from 1909 to 1913
and again from 1933 to 1939, and who was highly influential in
obtaining federal authorization and funding for the reservoir.
Congressman Martin died in 1939. Kan. Exh. 208, Consent
Decree at 5.

32 See pages 47-49 of Kan. Exh. 129, Vol. I, for photographs
of the 1921 flood damage.

33 Colorado’s Caddoa Dam survey was completed by Hin-
derlider in 1928. Kan. Exh. 129, Vol. I at 53.
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exploring additional transmountain diversions in order to
augment their irrigation supplies.34¢ To some extent, these
transmountain plans competed with the Caddoa project
for support and funding.

Efforts to obtain federal funding for the Caddoa pro-
ject were marshalled through a Caddoa Dam Committee
organized in 1933. This committee included not only high
ranking Colorado officials but also influential representa-
tives of water users. Among these was Henry C. Vidal, a
Denver lawyer who represented the Arkansas Valley
Ditch Association. Vidal was also one of Colorado’s attor-
neys in Colorado v. Kansas, and later became chairman of
the Colorado delegation to the commission that negoti-
ated the Arkansas River Compact.

The committee recognized that federal aid was
unlikely unless the Caddoa project also had Kansas’ sup-
port. Kan. Exh. 129, Vol. I at 64-66. Negotiations with
Kansas were again resumed. Colorado representatives
were prepared to give assurances that the new reservoir
could not be used to bring new lands under irrigation.35

34 That effort eventually led to the Bureau of Reclamation’s
Fryingpan-Arkansas Project in 1962. Public Law 87-590, 87
Cong., 2d Sess. (Aug. 16, 1962), 76 Stat. 389.

35 A 1933 report by Hinderlider stated that about 325,000
acres in Colorado were irrigated from the Arkansas River down-
stream of Pueblo. Kan. Exh. 162. He put the Kansas acreage at
approximately 65,000 acres. Id. A report from the Kansas Attor-
ney General to the Governor, also in 1933, estimated that Kansas
ditches had been receiving on average about 60,000 acre-feet of
water annually from the river to irrigate 70,000 acres of land.
Kan. Exh. 155. Knapp understood, however, that a prohibition
against new irrigated acreage would not necessarily limit water
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Kan. Exhs. 150, 153, 163-65, 129 at 78-79. But Kansas was
seeking more, namely, a definite allocation of the flows
below the reservoir. Kan. Exhs. 153, 157, 158. A tentative
accord acceding to Kansas’ demands was reached at a
September, 1933 meeting in Wichita. Principal partici-
pants at this meeting included Vidal, Knapp and C. L.
Patterson who later became the Chief Engineer for the
Colorado Water Conservation Board. Patterson, along
with Vidal and Knapp, was also appointed later to the
negotiating commission for the Arkansas River Compact.
After further negotiations, the agreement was finalized in
writing on December 18, 1933.

C. Stipulation of 1933.

The agreement of December 18, 1933 was drafted in
the form of a stipulation to be filed in the pending Colo-
rado v. Kansas litigation. Kan. Exh. 167. However, the
stipulation was not to be filed until construction of Cad-
doa Dam and Reservoir was assured. Each state pledged
to use its influence so far as practicable to obtain con-
struction of the reservoir by the United States, and the
water allocation provisions of the stipulation were to
become effective only when Caddoa Dam had been con-
structed and water was stored in the reservoir. Id. at 3, 5.

use in Colorado. He noted that water use could be increased
through wells. Moreover, many farmers in Colorado did not
have sufficient water to irrigate all of their land each year.
Consequently one field would be watered one year and another
the next. If water could be obtained, the amount of land actually
irrigated in any given year could be increased without showing
any increase in “irrigated acreage.” Kan. Exh. 205.
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The stipulation was also made without prejudice to the
claims of either state in Colorado v. Kansas, and was speci-
fically made subject to the decision of the Supreme Court
in that case. Id. at 5.

The stipulation provided that construction and oper-
ation of Caddoa should not “disturb the status quo of the
diversion of water for beneficial uses from said Arkansas
River by the ditches and canals now constructed and
operated in both of the States of Colorado and Kansas.”
Id. at 3. In order to “maintain the status quo,” Kansas was
allocated 77,000 acre-feet annually at the Stateline. 52,000
acre-feet were to be delivered during the irrigation sea-
son from April 1 to October 1, with the remaining 25,000
acre-feet being delivered during the nonirrigating season.
Id. at 3. For the irrigation of lands in Colorado located
below the reservoir, 160,000 acre-feet annually were allo-
cated to Colorado. These allocations applied to the nor-
mal flows of the Arkansas River that were to be released
through the new reservoir, and corresponded generally to
the amounts of water that had been used. Kan. Exh. 129,
Vol. I at 83-84. Any shortages were to be prorated
between the states in proportion to their respective
allocations. The “additional water” to be stored in the
reservoir was said to constitute “surplus” and was allo-
cated one-half to Colorado and one-half to Kansas. Kan.
Exh. 167 at 4. Release of such stored water was not
considered part of the specific acre-feet allocations made
to the states.

Caddoa Dam and Reservoir were authorized by Con-
gress in 1936, and full funding for the project was pro-
vided in 1938. Kan. Exhs. 182, 183, 129, Vol. I at 106-07.
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D. Proposed Consent Decree in Colorado v. Kan-
sas.

Despite the cooperative efforts between the states in
support of the Caddoa project, proceedings in Colorado v.
Kansas continued to move slowly. Testimony was taken
from 1932 to the end of 1939.3¢ Kan. Exh. 129, Vol. I at
122, 125. In 1937, however, counsel for the two states, A.
W. McHendrie for Colorado and W. E. Stanley for Kansas,
began to discuss settlement. McHendrie initially pro-
posed a consent decree in the Supreme Court action
based upon the stipulation of 1933. Id. at 126. McHendrie
thought that such a settlement would be fair and would
give the Kansas ditches “. . . a controlled supply of water
equal to that which they had been getting throughout
their history.” Id. at 127.

Stanley, however, believed that the 1933 stipulation
was only an interim measure and that Kansas was enti-
tled to larger flows under any permanent settlement. He
wanted to see the 77,000 acre-feet allocation in the 1933
stipulation increased to 100,000 acre-feet. Nonetheless,
negotiations proceeded and ultimately the settlement
assumed a different form. Based on agreement among
counsel, McHendrie and Henry C. Vidal in 1941 prepared
a Stipulation and Final Decree, generally referred to as a
Consent Decree, to be filed in the Supreme Court pro-
ceedings. Kan. Exh. 208.

36 The record consisted of 36 volumes of testimony and
some 316 exhibits. Kan. Exh. 129, Vol. I at 125.
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The proposed decree provided that Kansas would get
25% of the streamflows of the Arkansas and Purgatoire
Rivers between April 1 and September 30, as measured
near Parkdale, Colorado (above Pueblo at the head of
Royal Gorge), and at the mouth of the Purgatoire. This
share of river flow was in contrast to the acre-foot alloca-
tion included in the 1933 stipulation, although Littlefield
testified that the 25% figure was in fact based upon the
amounts that had been flowing into Kansas. RT Vol. 4 at
46. Measuring the Kansas share upstream protected it
against intervening development and served the same
purpose as the guaranteed amount under the 1933 stipu-
lation. Any imported water was not to be counted in
determining the Kansas share.

During winter months, Kansas was to have 25% of
the total flows up to 25,000 acre-feet, plus water for
storage at Lake McKinney. Kansas could elect to store any
of its waters at John Martin Reservoir, provided that it
did not use more than one-third of the total conservation
pool. The Kansas allocation was measured at the State-
line, subject to certain corrections. Flows over 2,000 cfs,
and volume of more than 25,000 acre-feet in any winter
season, were considered “undivertible” and were not
chargeable against Kansas.

Although the proposed consent decree had been pre-
pared by Colorado’s attorneys in Colorado v. Kansas, and
was quickly approved by the Finney County Water Users’
Association and Kansas’ Associated Ditches, it was
opposed by C. L. Patterson, the Chief Engineer for the
Colorado Water Conservation Board. Patterson prepared
an extensive analysis, including a great deal of water
supply and usage data, which is in evidence as Kansas
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Exhibit 208. A copy of the proposed consent decree is
attached to Patterson’s analysis. Essentially, Patterson
believed that the consent decree awarded too much water
to Kansas, and would require existing Colorado uses to
be cut back. Kansas, he thought, would be assured of
“largely increased supplies of usable water” and “all the
conservation benefits of Caddoa Reservoir.” Kan. Exh.
208 at 3, 5. On the other hand, it would “require limita-
tions upon diversions and uses heretofore and now being
made by Colorado appropriators.” Id. at 5.

Patterson noted that the allocation in the 1933 stipu-
lation, in contrast, “will not disturb the status quo of
diversions in either State.” Id. at 9. The 1933 stipulation
also divided the quantities of water conserved from
streamflows previously wasted, “in addition to the sup-
plies required to maintain the status quo of downstream
diversions.” Id. at 10. Patterson maintained that during
the 1908-38 period, ditch diversions in Kansas averaged
84,500 acre-feet per year. Id. at 36. He noted that these
historical averages were approximately the same,
although slightly greater than the “status quo” values
used in the 1933 stipulation. Id. For this same 1908-38
period, his data indicated that 740,000 acre-feet, or 74% of
the total water available, was consumptively used in
Colorado.

Based upon Patterson’s views, the Arkansas Valley
Ditch Association in Colorado rejected the proposed set-
tlement. This action was taken despite strong support
from Henry C. Vidal in favor of the proposed consent
decree. Kan. Exh. 209. Vidal pointed out that the Supreme
Court proceedings involved a determination of the
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respective rights of the two states in the equitable bene-
fits of the Arkansas River, “whether measured by actual
quantities of water or otherwise . . .” Id. at 3. More than a
mere division of benefits of Caddoa Reservoir was
involved. In his opinion, the proposed consent decree
was “the most favorable Colorado can get and should be
approved.” Id. at 8.

While the Arkansas Valley Ditch Association in Colo-
rado rejected Vidal’s recommendation, it still encouraged
talks to continue toward a more acceptable decree. As a
result, Colorado officials met again in March, 1942. Those
present included Colorado Governor Ralph Carr; Attor-
ney General Gail Ireland; Colorado Water Conservation
Board Director Clifford H. Stone; Stone’s legal counsel,
Jean S. Breitenstein; Stone’s Chief Engineer, Charles Pat-
terson; and Attorneys Arthur Gordon, A.W. McHendrie,
and Henry Vidal. All except the Governor were subse-
quently involved in the compact negotiations, either as
commissioners or as advisors.

Negotiations were in fact renewed. Colorado pressed
for modifications in the consent decree, lowering the
amount of storage capacity in John Martin Reservoir used
by Kansas, and seeking the right of Colorado to construct
additional reservoirs upstream from John Martin, subject
to protections for Kansas. Kan. Exh. 212. However, the
changes were not acceptable to Kansas. Kan. Exh. 213. A
final effort at settlement was then made by Patterson,
who developed a proposal known as “Patterson’s Plan E.”
Kan. Exh. 214. Plan F still dealt with apportionment of the
flows historically diverted in the two states, together with
a division of the flows to be conserved by John Martin.
Kan. Exh. 129, Vol. I at 153-158. However, this plan also
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was rejected by Kansas. Id. at 159. Under Plan F, Stateline
flows in excess of 2,000 cfs during the summer, or 40,000
acre-feet per month, or 160,000 acre-feet per season, were
not considered usable and were not charged against the
Kansas allocation. Id. at 157. As to further upstream
development in Colorado, Plan F provided that:

“[E]nterprises constructed in Colorado in the
future shall not divert or store waters of the
interstate stream under priorities or decrees
dated hereafter except at such times as the con-
servation pool in Caddoa Reservoir is filled to
within 40,000 acre feet of its water holding
capacity . . .” Id. at 158.

E. The Supreme Court Decision in Colorado w.
Kansas.

Time finally ran out on the efforts to agree upon a
consent decree. Charles L. Cavanah, the Special Master
appointed to hear the case, made his recommendations to
the United States Supreme Court on May 1, 1943. Kan.
Exh. 215. In a cryptic series of findings without discus-
sion of the evidence, the Special Master found that the
“average annual dependable and fairly continuous water
supply” of the Arkansas River and its tributaries
amounted to 1,110,000 acre-feet. Id. at 10. Of this flow, he
awarded 925,000 acre-feet to Colorado, and 185,000 acre-
feet to Kansas. Id. at 11-12. When flows either exceeded
or fell short of the dependable average, the allocations
were to be prorated. Both states filed exceptions to the
Master’s recommendations. Kansas was ready to accept
the 185,000 acre-feet per year allocation since it was well
beyond what had been sought in previous negotiations.
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Nonetheless, Kansas objected to its inability to obtain
water when the users demanded it. Colorado, as might be
expected, objected to the basic apportionment itself and
argued that the proposed allocation would cause serious
damage to its interests.

The Court found that the Master had erred in
attempting to divide what he designated as the “average
annual dependable” water supply. Kan. Exh. 216 at 392.
The Master did not define floodwaters or the extent to
which they were unusable by either state. Nor did the
Master suggest any provision whereby the occurrence of
floodwaters could be taken into account in defining Colo-
rado’s obligation to deliver water to Kansas. Id. at 390.
The critical matter, said the Court, is:

“...the amount of divertible flow at times when
water is most needed for irrigation. Calculations
of average annual flow, which include flood
flows, are, therefore, not helpful in ascertaining
the dependable supply of water usable for irri-
gation.” Id. at 397.

Of more importance, the Court found that Kansas
had not sustained its allegations that Colorado’s use of
water had materially increased, and that the increase had
worked a serious detriment to the substantial interests of
Kansas. Id. at 400. While the Master had found a material
increase in river depletions by Colorado, his report did
not state what he considered material, or the extent of the
diminution of flow, or the interests of Kansas which had
been injured and the extent of the injury. In reviewing the
evidence, the Court found that it did not support a deple-
tion in usable flows. Id. at 396, 398. The Court noted that
the Kansas ditches were capable of diverting water only



86

up to 2,000 cfs. Id. at 396. Pointing out that irrigated
acreage in Kansas had also increased, the Court did not
find the requisite showing of serious injury. The Court
mentioned the “great quantities of ground water” avail-
able in Kansas, but did not discuss the source or
replenishment of such groundwater, nor any consider-
ation of overdraft. Id. at 399.

Except to enjoin further proceeding in the private
litigation, the Court denied relief.3” Perhaps quietly rec-
ognizing that the maximum benefits from John Martin
could be realized only by agreement, the Court directed
the states back to the compact approach:

“Such [interstate water] controversies may
appropriately be composed by negotiation and
agreement, pursuant to the compact clause of
the Federal Constitution. We say of this case, as
the court has said of interstate differences of like
nature, that such mutual accommodation and
agreement should, if possible, be the medium of
settlement, instead of invocation of our adjudi-
catory power.” Colorado v. Kansas, 320 U.S. 383 at
392.

37 According to one of the recitals in the proposed consent
decree, Colorado in its bill of complaint had sought an “equita-
ble apportionment and division of the benefits of the water of
said Arkansas River and its tributaries . . . .” Kansas filed an
answer and cross-bill for a determination of its share of the total
water supply to be delivered at the Stateline. Kan. Exh. 208,
Decree at 3.
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F. Interim Operating Agreements, 1943-47.

By December of 1942, the year before the Supreme
Court decision in Colorado v. Kansas, construction of John
Martin Reservoir had proceeded far enough to allow
limited conservation storage to begin. By March, 1943
some 40,000 acre-feet were in storage. Kan. Exh. 129, Vol.
I at 168. Absent an agreement between the states, the
Corps of Engineers intended to release this water.
Responding to this pressure, Knapp and Hinderlider met
with the Corps to discuss rates of release and a division
of the stored water between Colorado and Kansas. By
April 1943 the states agreed that the 1933 stipulation had
become effective, since Colorado v. Kansas had not yet
been decided. Id. at 170. Water then in storage was con-
sidered as direct streamflow and was divided 67.5 per-
cent to Colorado and 32.5 percent to Kansas. Kan. Exh.
217.

In the following years until adoption of the Arkansas
River Compact, additional agreements were made. The
1933 stipulation expired by its terms when the Supreme
Court decision in Colorado v. Kansas was issued in Decem-
ber 1943. Subsequent agreements were often difficult to
reach, but without agreement the parties were under
threat that the Corps would simply release water from
John Martin Reservoir, or even refuse such storage. The
various proposals, negotiations and interim agreements
are discussed in detail in Kan. Exh. 129, Vol. I at 162-215.
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At times negotiations were in the hands of many of
the leaders who later became compact commissioners.38
At one time, when negotiations stalled, the two governors
stepped in. Patterson, Vidal and Ireland all had separate
plans, but none were acceptable to Kansas. The agree-
ment for 1944-45, at the suggestion of Knapp, was finally
patterned after the 1943 agreement. One-half of the water
in storage was allocated to Kansas, together with the
return flows and tributary inflow originating below John
Martin Reservoir. Kan. Exh. 129, Vol. I at 200.
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