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I. Introduction

Western water development is in the throes of change* While

an expanding population increases the demand for water, water

storage projects are more difficult to build. The federal

government is withdrawing from its traditional role in financing

and building large projects. Environmental considerations in the

siting of such projects and the impact of these projects on other

values further complicate such development. A major example of

changes underway substantially affecting traditional water

development is provided by the Endangered Species Act (ESA).l

The ESA seeks to provide federal protection for threatened

and endangered animal and plant species. Its major provision

prohibits federal actions the effect of which is likely to

adversely affect such species.2 Because some kind of federal

action is almost always involved in water development, this

provision has had a considerable impact.

In this report, the effect of the ESA on water development

in Colorado is considered. Although the focus of our report

is water development within the South Platte River Basin we

necessarily address the effects on water development within the

upper Colorado River basin. In what follows (Part II), we first

set out the factual setting for our subsequent legal analysis.

^-Endangered Species Act of 1973, Pub. L. No. 93-205, 87 Stat. 884,
16 O.S.C. II 1531-1543.
216 O.S.C. SS 1536 (a)(2).



The Platte River Basin is described, including the whooping crane

habitat in central Nebraska and the proposed major water storage

projects in Colorado that have been found to be in conflict with

the maintenance of that habitat. Next (Part III), we turn to a

consideration of the Endangered Species Act. The legislative

evolution of this law is presented at some length. In Part IV we

address the manner in which the ESA has been applied to water

development on the Colorado River and the Platte River.

The core of the report is contained in Part V where several

important legal issues are explored. Our primary focus is on

Section 7 of the Act. In this section we consider the reach of

the ESA as expressed in the Act itself, as interpreted by the

courts, and as implemented by the concerned federal agencies—

especially the United States Fish and Wildlife Service (FWS). To

the extent feasible we consider these matters in the context of

water development and, in particular, development in the Colorado

and Platte Basins. Our purpose in this investigation is to

explore the legal requirements of the ESA as well as the legal

limits that must be considered. We thus consider what activities

are subject to the ESA, what is the proper basis for determining

if these activities conflict with provisions of the ESA, what

must be done to cure such conflicts, and what limits on curative

requirements may exist.

In Part VI we consider the broader purposes of the ESA. In

d?l

1



this context, we discuss the provisions of the ESA which author

ize and require such affirmative approaches to endangered species

protection. We then review the efforts presently underway to

develop a broad-based, cooperative approach to resolving con

flicts between water development and endangered species protec

tion.

Finally, we sum up our findings in Part VII. Major con

clusions of our research are that the ESA has an extraordinarily

broad reach, that because of the many conflicts resulting from

that reach and the extreme uncertainties involved in its applica

tion, its scope has been narrowed somewhat in recent years, and

that its potency for preventing development should be redirected

to seek more broad-based solutions.

II. The Setting

A. The South Platte Basin

The South Platte River and its tributaries drain the most

populous region of Colorado as well as one of its most productive

agricultural areas. Total surface water supplies in the South

Platte River basin in Colorado average approximately 1.8 million

acre-feet per year, with about 450,000 acre-feet coming from

transbasin imports3. Reliable surface flows in the South Platte

3Woodward-Clyde Consultants, South Platte River Basin Assessment
Report (August 1982), pp. 26-27? Colorado Department of Natural

Resources, Colorado Water Study; Background Volume — Draft
(September 1981), p. 7.



basin were fully appropriated by the 1890's. Water availability

was increased first by storage projects, then transbasin diver- ;

sions and groundwater development. It is estimated that consump- -n

tive water uses in the basin now total about 1.5 million acre-

feet per year.4 Although basin outflow averages roughly 300,000 "]

acre feet per year, the year-to-year variation is extreme,

ranging—for example—from effectively no outflow in 1978 to over j

1 million acre-feet in 1973.5 Irrigation accounts for 82.5 ^

percent of the water consumption in the South Platte basin;

municipal and industrial uses represent about 15 percent of total ""J

consumption.6

B. Proposed Water Storage Projects \

There is considerable interest in building additional

storage capacity along the South Platte to make available I

supplies currently leaving the basin. Under the South Platte **i

River Compact, Colorado must assure an average flow of 120 cubic

feet per second into Nebraska between April 1 and October 15 of ""!

each year.7 Otherwise no significant restrictions exist.8

Available undeveloped streamflows vary depending upon the point \

along the river where they are measured. Estimates of the annual m

I

undeveloped streamflows between 1953 and 1978 at several gauging ■

4South Platte River Basin Assessment Report, supra note 3, p. 26.
^South Platte River Basin Assessment Report, supra note 3, Table
4-5, Annual Historical Undeveloped Streamflows at Julesberg.

^Colorado Water Study, supra note 3r Table 2, p. 8.
7South Platte River Compact, Article IV.
^Special provision is made for Lodgepole Creek which actually
begins in Nebraska and flows into the South Platte River in

Colorado. Id., Article III.



stations on the South Platte are shown in Table 1.

However, two proposed projects within the South Platte basin

are being held up because of expected impacts on an important

whooping crane habitat along a 53 mile reach of the Platte River

in central Nebraska (see map, Figure 1). Riverside Irrigation

District and Public Service Company of Colorado (PSC) plan to

build a reservoir with a capacity of 60,000 acre-feet on Wildcat

Creek, a tributary of the South Platte, near the town of Brush,

Colorado. PSC would use its share of the stored water for the

Pawnee Power Project. Riverside would use its water to supple

ment present water deliveries. The U.S. Fish and Wildlife

Service (FWS) has determined that the 11,000 acre-feet per year

depletion of flows that would result from this project is likely

to jeopardize the endangered whooping crane.9 Issuance of a

required permit under Section 404 of the Clean Water Act10 has

been mace contingent on the performance of certain habitat

improvement measures in the crane habitat in Nebraska.H

The second project—the Narrows—is proposed to be built by

the U.S. Bureau of Reclamation (BOR). The project site is on the

South Platte River, about 7 miles northwest of Fort Morgan,

9Letter from Don W. Minnich, Regional Director, U.S. Fish and
Wildlife Service to Colonel V. D. Stipo, District Engineer,
U.So Corps of Engineers, April 12, 1982, p. 4 [hereinafter
Wildcat Biological Opinion].

1033 U.S.C § 1344.
^-Wildcat Biological Opinion, supra note 9, pp. 14-15.



Colorado. The reservoir would store 1,609,000 acre-feet at '

maximum capacity. Primary use of the water would be for irriga- ""J

tion. FWS has calculated the net annual depletion of streamflows

I

in the area of the crane habitat that would result from this |

project to be 91,900 acre-feet per year.12 Such a depletion

"will likely jeopardize" the whooping crane, according to FWS, '

and so should not be allowed unless a portion of the storage is "1

dedicated to maintaining specified streamflows in certain

periods.1^ i

C. Whooping Crane Habitat

The designated critical habitat for the whooping crane

1Memorandum, Narrows Unit Biological Opinion—Whooping Crane, from
Regional Director, Region 6, U.S. Fish and Wildlife Service,
Denver, Colorado to Regional Director, Lower Missouri Region,

U.S. Bureau of Reclamation, Denver, Colorado, January 20, 1983,

p. 2 [hereinafter Narrows Biological Opinion].

■^Id., p. 14.
14The National Audubon Society has been especially active in
working to protect the whooping crane. An important early effort

to focus attention on the plight of the whooping crane was the

writing of Robert Porter Allen. See R. Allen, The Whooping

Crane, National Audubon Society Research Report No. 3 (1952).

For another more popular account, see F. McNulty, The Whooping

Crane (1966).

1
cry

i

covers a 53 mile reach of the Platte River between Lexington and

Shelton, Nebraska (see Figure 2). This area is sometimes visited

by whoo.ping cranes during their spring and fall migrations |

between Texas and Canada (see Figure 3). Considerable attention ^

has been focused on the endangered status of the whooping '

crane.14 special protection and management of this species has 4B"j



Table 1. ANNUAL HISTORICAL UNDEVELOPED STREAMFLOWS AT KEY GAGING

STATIONS ON THE SOUTH PLATTE RIVER

Undeveloped Streaaflow (Acre-Feet)

Water

Year

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1953-1978

Average

Materton

1,300

0

0

0

1,900

165,200

3,600

21,500

7,600

41,800

2,700

0

60,800

8,800

4,100

0

9,600

202. 400

19,800

15,600

210,200

10,700

7,800

6,200

0

0

30,800

Denver

1.300

0

0

0

240,900

207,300

52,500

59,370

135,800

202,100

39,220

0

194,000

68,700

83,260

0

300,230

517,100

185,400

75,000

561,700

201.000

106,950

15,600

0

0

125,000

Henderson

1,300

0

0

0

269,900

260,400

52,500

59,370

149,800

257,700

39,220

0

194,000

68,700

83,260

0

300,230

628,900

298,100

75,000

695,800

278,000

106,950

15,600

0

0

147,000

Keracy

1,300

0

0

0

269,900

425,070

94,790

59,370

195,160

441,210

39.220

0

194,000

160,300

83,260

0

300,230

651,800

470,490

75,000

918,770

318,250

106,950

IS,600

0

0

186,000

Weidona

1,300

0

0

0

269,900

425,070

94,790

59,370

195,160

441,210

39,220

0

306,780

195,430

83,260

0

300,230

651,800

470,490

75.000

918,770

318.2S0

106,950

15,600

0

0

191,000

Balxac

1,300

0

0

0

269,900

425,070

94,790

59,370

195,160

441,210

39,220

0

306,780

195,430

83.260

0

300,230

651,800

470.490

75,000

918,770

318.250

106,950

15,600

0

0

191,000

JUleaburg

97,420

66,130

26,520

11,100

312,840

605,790

190,070

144,700

259,480

542,950

137,360

48,630

350,590

297,120

179,560

110,660

394,100

746,890

. 528,060

127,230

1,031,320

416.530

161,070

77,320

17.210

0*'

265,000

1965-1978

Average 39,700 165,000 196,000 237,000 246.000 246,000 317,000

1) Zero streamflow at Juleaburg after subtracting transUssln import return flows fron the Denver Wastewater

Treatment Plant.

Source: South Platte River Basin Assessment Report, Table A-5
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increased its numbers from only 21 in 1941 to 108 in 198115. The

designated habitat area along the Platte River is a desirable

roosting area for the whooping cranes because its wide channels

and shallow waters offer isolation, good visibility, and appro

priate food.

However, according to FWS, the suitability of this habitat

for use by whooping cranes has been deteriorating over time.

During the period between 1938 and 1976 there was a 39 percent

loss of wet meadow habitat within the designated area.16 From

1938 to 1969 there was a 62 percent loss of open water and

sandbar habitat within this area due to decreases in stream-

flows. 17 The critical habitat area has lost 60 to 70 percent of

the pre-1930 mean annual flow.I8 The result has been a notice

able shrinkage of the size of the channel and an increase in

vegetative encroachment in the part of the channel which no

longer carries water.19

To preserve and restore the quality of the habitat FWS has

determined that certain types of streamflows are required.

15U.S. Fish and Wildlife Service, Whooping Crane Recovery Plan,-
January 1980, p. 1; Wildcat Biological Opinion, supra note 9, p. 5.

lfiLetter from Lynn A. Greenwalt, Director, U.S. Fish and Wildlife
Service to Lt. General John W. Morris, Chief, Army Corps of

Engineers and Robert Feraagen, Administrator, Rural Electri
fication Administration, December 8, 1978, p. 9 [hereinafter
Grayrocks Biological Opinion]»

l7ld., p. 10.
l8wTldcat Biological Opinion, .supra note 9, p. 8.
19£d., p. 8.



First, specified flows are needed during crane migration periods

(determined to be 1,100 cfs between March 23 and May 10 and

between September 16 and November 15). Second, specified flows

are required to maintain the wet meadow lands in the area

(determined to be 1,100 cfs between February 1 and March 22).

Third, specified flows are needed to maintain channel width

(determined to be 3,800 cfs for 23 days each year).20

Based on these estimated streamflow requirements, FWS

presently opposes any additional depletions from the Platte

River. Proponents of water development projects in Colorado

point out that the effect of this position is to preempt state

water law by demanding a federal instream flow right to these

amounts of water. They also argue that such an action amounts to

a taking of established water rights, that it interferes with

water allocation arrangements under interstate compacts, and that

Congress, in the ESA, never intended to interfere with state

water rights in this way. FWS, on the other hand points to the

mandate in the Endangered Species Act to use "all methods and

procedures which are necessary to bring any endangered species or

threatened species to the point at which the measures provided

pursuant to this Act are no longer necessary"2! and to ensure

that federal actions will not "jeopardize the continued existence

of any endangered species or threatened species or result in the

20Narrows Biological Opinion, supra note 12, pp. 8-10.
2116 U.S.C. 8 1532(3).
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destruction or adverse modification of habitat of such species

...."22 we turn next to a consideration of the law that is the

center of this controversy.

III. The Law

A. Evolution of the ESA

1. Pre-1973

The first piece of federal legislation to broadly

address endangered species protection was the Endangered Species

Preservation Act of 1966.23 This Act directed the Secretary of

the Interior to "carry out a program in the United States of

conserving, protecting, restoring, and propagating selected

species of native fish and wildlife that are threatened with

extinction."24 The native wildlife to be protected by this

program were those whose "existence is endangered because its

habitat is threatened with destruction, drastic modification, or

severe curtailment, or because of overexploitation, disease,

predation, or because of other factors, and that its survival

requires assistance."25 m support of this program the Secretary

was authorized to purchase needed lands; apparently for habitat

protection. Moreover, the Secretary was to utilize existing

U.S. § 1536(a) (2).
L. no. 89-669, §§ 1-3, 80 Stat. 926 (repealed 1973) [herein

after cited as 1966 Act]. A major congressional finding pre
facing this piece of legislation is that "one of the unfortunate
consequences of growth and development in the United States has

been the extermination of some native species of fish and
wildlife." § i(a) .

\U±- I 2 (a).



programs under his. authority "to the extent practicable" in

support of the endangered species program and to "encourage other |

Federal agencies to utilize, where practicable, their authorities «*

in furtherance of " that program.26 Finally, cooperation with

the states "to the maximum extent practicable" in carrying out *!

the program was required.27

The Endangered Species Conservation Act of 196928 signifi

cantly expanded the scope of protection by including wildlife *

threatened with extinction anywhere in the world and generally *^

prohibiting their import into the United States.^y Species

determined by the Secretary to be "threatened with worldwide

extinction" were to be listed in the Federal Register.30 The

1
1969 Act also modestly expanded the land acquisition authority ]

established in the 1966 Act.31 Finally, it extended the prohibi- **

tion on commercial activities involving certain types of unlaw

fully taken animals to all wildlife protected under state, H

federal, or foreign laws.32

. § 2(d).
|. § 2(d).

28pub. L. No. 91-135, 83Stat. 275 [hereinafter cited as 1969 Act].
29id. § 2.
30££. § 3 (a). In making this determination, the Secretary was to

consider several factors: "(1) the destruction, drastic modifica

tion, or severe curtailment, of its habitat, or (2) its over-

utilization for commercial or sporting purposes, or (3) the

effect on it of disease or predation, or (4) other natural or

man-made factors affecting its continued existence."

31Id. § 12(b).
32id. § 7(a) & (b).

10



2. The 1973 Act

The Endangered Species Act of 1973 (ESA)33 substantial

ly expanded the efforts underway to protect endangered species.

It did this in four major ways. First, it expanded the listing

authority of the Secretary to include "threatened" as well as

"endangered" species.34 Second, the 1973 Act prohibited any

person subject to the jurisdiction of the United States to

import or export, to "take," or generally to engage in commercial

activities involving listed endangered species.35 Third, it

contemplated a substantially increased role for the states both

in protecting listed species and in administering management

33pub. L. No. 93-205, 87 Stat. 884 [hereinafter cited as 1973 Act].
34An endangered species was defined as one "which is in danger of
extinction throughout all or a significant portion of its range".

(Id. § 3(13))» Any species—plant or animal (except insect
pests)—could be considered for protection (§ 3(4)). In addition
to the four factors listed in the 1969 Act to be considered by

the Secretary in determining whether a species is threatened or

endangered it added "the inadequacy of existing regulatory
mechanisms." (§ 4(a)(4)).
35Id. § 9(a)(l) & (2). The term "take" was defined as "harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect, or to attempt to engage in any such conduct." (§ 3(14)).

11



programs.36 Finally, the 1973 Act removed the limitations on

expenditures for habitat acquisition contained in the 1969 Act.37

It is evident that Congress intended to expand the scope of

federal protection by creating the "threatened" category. It is

also clear that Congress was concerned primarily with the threat

to endangered species caused by hunting and commercial activities

and by habitat destruction.38 Thus Section 9 prohibited takings

^ § 6. The legislative history emphasizes the importance
attached to this state role:

The Committee finds that the most efficient «*

way to enforce the prohibitions of this bill . [
and to develop the most appropriate and

extensive programs is through utilization of

the agencies already established for such \

purposes within the States and development of ]

the potential for such State programs where

they do not already exist or have less than

sufficient authority to meet the need.

(S. Rep. No. 307, 93d Cong., 2d Sess.,

reprinted in 197 3 U.S. Code Cong. & Ad. News _

2989, 2992.)

The Secretary of the Interior is authorized to enter into

"management agreements" with any state for areas established for

the conservation of endangered species; to enter into "coopera

tive agreements" with any state which "establishes and maintains

an adequate and active program for the conservation of endangered

species," and to provide financial assistance to states involved

in such cooperative agreements up to a maximum of two thirds of

the estimated program cost. 1973 Act. § 6(b),(c) & (d) .
371973 Act, supra note 33, § 5(a) & (b) . The 1966 Act directed the
Secretary to use existing land acquisition authority to carry out

a protection program and authorized the use of funds from the

Land and Water Conservation Fund up to $5 million per year not to

exceed a total of $15 million with no more than $750,000 to be

spent on any single area. § 2 (a), (b) , & (c) . The 1969 Act
increased the $750,000 limitation to $2,500,000 and specifically

appropriated funds not to exceed $1 million for 1970, 1971, and

1972. § 12(b) & (c) . \
38The Senate Commerce Committee report stated: "The two major i
causes of extinction are hunting and destruction of natural

habitat." S. Rep. 307, 93d Cong., 2d Sess., reprinted in 1973 *7

U.S. Code Cong. & Ad. News 2989, 2990. \

12



and commercial activities involving endangered species and

Section 11 established both civil and criminal penalties for

knowingly violating the provisions of Section 9.39

>f

Protection of needed habitat was recognized as important in

the 1966 Act.40 Indeed, the only specific guidance given to the

Secretary for implementing the required program for protecting

endangered species was to "utilize the land acquisition and other

authorities of the Migratory Bird Conservation Act, as amended,

the Fish and Wildlife Act of 1956, as amended, and the Fish and

Senate Commerce Committee noted: "The bill makes viola

tion of conduct prohibited under the bill subject either to civil

penalties up to $10,000 or, to criminal penalties with fines

levied up to $20,000 and/or imprisonment for up to one year. For

the first time, the knowing taking of an endangered animal in

violation of the law is a criminal offense where the Federal

government has retained management power." S.. Rep. No. 307, 93d

Cong., 2d Sess., reprinted in 1973 U.S. Code Cong. & Ad. News

2989, 2992.

40For example, the 1966 Act stated that "[a] species of native fish
and wildlife shall be regarded as threatened with extinction

whenever the Secretary of the Interior finds, after consultation

with the affected States, that its existence is endangered
because its habitat is threatened with destruction, drastic
modification, or severe curtailment „..." § l(c). Land acquisi
tion was authorized to protect endangered species—certainly to
purchase essential habitat areas. § 2(b) & (c) „ Finally, this
Act established the National Wildlife Refuge System into which
were placed "all lands, waters, and interests therein adminis

tered by the Secretary as wildlife refuges, areas for the

protection and conservation of fish and wildlife that afe

threatened with extinction, wildlife ranges, game ranges,
wildlife management areas, or water fowl production areas ...."
o 4(a) (emphasis added)•
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Wildlife Coordination Act ...."41 It is not coincidental that

this Act established the National Wildlife Refuge System in which j

were included lands and waters administered by the Secretary as '

"areas for the protection and conservation of fish and wildlife ■

that are threatened with extinction ...."42 The creation of the *"|

National Wildlife Refuge System in 1966 provided a coordinated

management structure and established the following protective \

prohibitions: "No person shall knowingly disturb, injure, cut,

burn, remove, destroy, or possess any real or personal property >

of the United States, including natural growth, in any area of ^

the System; or take or possess any fish, bird, mammal, or other

wild vertebrate or invertebrate animals or part or nest or egg !

2(a). As discussed, additional land acquisition authority also

was established as was the use of funds from the Land and Water

Conservation Fund. § 2(b) & (c). The only other guidance given
the Secretary was the rather feeble direction to utilize other

programs administered by him "to the extent practicable" and to

"encourage" other agencies to do the same. § 2(d).
421966 Act, supra note 23, § 4(a). The 1969 Act separated out the
1966 provisions relating to the creation of the National Refuge

System into a separate act, the "National Wildlife Refuge System

Administration Act of 1966." I 12(f). The federal government
began to take an active role in wildlife management in the Lacey

Act of 1900 (Ch. 553, 31 Stat. 187, presently codified at 16

U.S.C. § § 701, 3371-3378 and 18 U.S.C. I 42). According to
M. Bean, The Evolution of National Wildlife Law 18 (1983)

[hereinafter cited as Bean]: "[I]n direct response to the

decimation of the passenger pigeon and the depletion of a number

of other birds, the Lacey Act authorized the Secretary of

Agriculture to adopt all measures necessary for the " preserva

tion, distribution, introduction, and restoration of game birds

and other wild birds,* subject, however, to the laws of the

various states and territories." A 1906 congressional enactment

generally prohibited the hunting of birds on lands of the United

States set aside as breeding grounds for birds by "any law,

proclamation, or Executive order." Act of June 28, 1906,

ch. 3565, 34 Stat. 536, presently codified at 18 U.S.C. § 41.
Such federal refuges began to be established as early as 1892.

See Bean at 22, note 59.
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thereof within any such area; or enter, use, or otherwise occupy

any such area for any purpose ... ."43 gy this means Congress

sought to assure that the habitat needs of endangered species on

federal lands would be safeguarded.

A more difficult problem is presented in situations where

the essential habitat being destroyed is on private lands. One

means of protecting such areas, of course, is to purchase

them. Beginning with the Migratory Bird Conservation Act in

1929^4 congress passed a series of laws authorizing the acquisi

tion of wildlife habitat.45 Such acquisition authority for the

protection of endangered species was a major feature of the 1966,

1969, and 1973 Acts.46 In the legislative history accompanying

the 1973 Act it is noted: "Often, protection of habitat is the

only means of protecting endangered animals which occur on non-

public lands. With programs for protection underway, and worthy

of continuation into the foreseeable future, an accelerated land

acquisitions program is essential»M47

Almost unnoticed at the time were the provisions of Section

7 in the 1973 Act entitled "Interagency Cooperation." This

section consisted of two sentences:

431966 Act, supra note 23, § 4(c).
*416 U.S.C. B 715-715d, 715e, 715f-715k, and 715n-715r.
*5For a discussion of the Conservation Act and other similar laws
see discussion in Bean, supra note 42 at 120-121.
J note 37, supra.

. Rep. 307, 93d Cong., 2d Sess., reprinted in 1973 U.S. Code

Cong. & Ad. News 2989, 2992.
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The Secretary shall review other programs

administered by him and utilize such

programs in furtherance of the purposes

of this Act. All other Federal depart

ments and agencies shall, in consultation

with and with the assistance of the

Secretary, utilize their authorities in

furtherance of the purposes of this Act

by carrying out programs for the conser

vation of endangered species and threat

ened species listed pursuant to section 4

of this Act and by taking such action

necessary to insure that actions author

ized, funded, or carried out by them do

not jeopardize the continued existence of

such endangered species and threatened

species or result in the destruction or

modification of habitat of such species

which is determined by the Secretary,

after consultation as appropriate with

the affected States, to be critical.48

*81973 Act, supra note 33, § 7. "Secretary11 under the 1973 defined
as either the Secretary of the Interior or the the Secretary of

Commerce. § 3(10). Generally, marine species are under the
jurisdiction of; the Secretary of Commerce (National Marine

Fisheries Service), Other species are the concern of the

Secretary of the Interior (Fish and Wildlife Service).
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In the legislative history accompanying the 1973 Act there is no

special discussion of this section. The section-by-section

analysis merely states that all Federal agencies and departments

are "to cooperate in the implementation of the goals of this Act"

and that each agency is to "take steps" to insure that its

actions do not jeopardize endangered species or result in

destruction of their habitat.49 Although this section was

apparently considered unexceptional at the time of enactment, it

has of course proved to be the most far reaching part of the Act.

The first sentence of Section 7 is also found in the 1966

Act with one important change. The language in the 1973 Act

omits the qualifying phrase "to the extent practicable." Thus

Congress was strengthening its directive to the Secretary of the

Interior to protect endangered species. The first part of the

second sentence is also a modification of the language contained

in the 1966 Act. There, the Secretary was to "encourage other

Federal agencies to utilize, where practicable, their authorities

in furtherance of the purposes of this Act" and was to "consult

with and assist such agencies in carrying out endangered species

program."50 In 1973 Congress explicitly made it the duty of

Federal agencies to so utilize their authorities. In addition,

49S. Rep. 307, 93d Cong., 2d Sess., reprinted in 1973 U.S. Code
Cong. & Ad. News 2989, 2997. There is no mention of this section

in the conference report, suggesting that the House and Senate
versions were substantially alike.

501966 Act, supra note 23, 8 2(d).
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Congress added the specific requirement that has become the

driving force in endangered species protection: the requirement

to take "such action necessary to insure" that the federal

agency's actions do not jeopardize endangered and threatened

species.

The shift in approach is important to consider. In 1966,

Interior was to encourage other agencies to help in its efforts

to protect endangered species. Under the 1973 changes the

Secretary of the Interior no longer had to "encourage" other

agencies to utilize their authorities. Mow all departments and

agencies "shall" do this. Nor is this to be done only "where

practicable." Now all agencies must take whatever action is

"necessary to insure" that their activities do not jeopardize

endangered species.

Moreover, reflecting the concern about habitat impairment,

federal agencies were directed to insure that their actions do

not adversely affect designated critical habitat. As indicated,

protection of habitat for endangered species has been a long

standing congressional policy.51 The 1966 Act ensured that

habitat protection on the public lands was established federal

51See text accompanying notes 45-46, supra
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rDlicy.52 The more difficult problem of habitat protection on

rrivate lands was addressed only through limited authorization to

purchase lands needed to protect endangered species.

In the 1973 Act, however. Congress introduced a novel

approach by which habitat protection on private lands might be

achieved, at least from activities involving federal action. The

Secretary was authorized to determine "critical" habitat for

listed threatened and endangered species.53 Such a determination

rcust involve "consultation as appropriate with the affected

states." Such designated critical habitat then receives special

protection because federal agencies must insure that no activi

ties involving federal action "result in [its] destruction or

modification."

3. Post 1973 Developments

In the landmark case of Tennessee Valley Author-

52ln addition to establishing the National Wildlife Refuge System
in which were to be included areas administered for protection of
endangered fish and wildlife, the 1966 Act (I l(b) states:

It is further declared to be the policy of

Congress that the Secretary of the Interior,

the Secretary of Agriculture, and the

Secretary of Defense, together with the heads

of bureaus, agencies, and services within

their departments, shall seek to protect
species of native fish and wildlife, inclu

ding migratory birds, that are threatened

with extinction, and insofar as is practi
cable and consistent with the primary

purposes of such bureaus, agencies, and

services, shall preserve the habitats of such
threatened species on land under their
jurisdiction.

531973 Act, supra, note 33, § 7.
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ity v. Hill54 the United States Supreme Court took a careful look I

at Section 7. That case involved the construction of the Tellico ^

Dam in Tennessee by the Tennessee Valley Authority, a federal -

entity. At the time of the decision the dam was largely com- H

plete, at a cost of $100 million.55 Nevertheless, Chief Justice

Burger found that because the dam and reservoir would result in I

the extinction of the only known population of the snail darter,
-

a listed endangered fish, it must be enjoined. The Court stated i

that "examination of the language, history, and structure of the «»

legislation under review here indicates beyond doubt that

Congress intended endangered species to be afforded the highest \

of priorities."5^ Noting the affirmative "command" to federal

agencies to insure that their actions do not jeopardize an 1

endangered species or result in the destruction or modification ^

!
of designated critical habitat, Chief Justice Burger concluded: J

"This language admits of no exception."5? «■*

If Congress had not fully understood the implication of |

Section 7 in 1973 it certainly did following this decision.

1
Nevertheless, in the 1978 Amendments58 Congress did not alter the i

basic thrust of Section 7. It did, however, much more explicitly «*

define the consultation process and, in response to the TVA

54437 U.S. 153 (1978) [hereinafter TVA v. Hill].
55Id., at 172.
56Id., at 174.
57id.f at 173.
58Endangered Species Act Amendments of 1978, Pub. L. 95-632, 92
Stat. 3751 [hereinafter cited as 1978 Amendments].
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v. Hill-decision, it established an exemption process whereby

federal actions of overriding importance could be permitted to go

forward in spite of their conflict with Section 7.59

still go forward even if

the requirements of Section 7.

made to the Secretary of the

riste, who assures that certain

this initial screen is passed,

formal hearing and prepare a

availability of reasonable and

59Advertised as a means of adding "flexibility" to the ESA, the

exemption procedure provides a means by which federal actions

may still go forward even if they are found to conflict with

Initially an exemption request is

Interior or Commerce, as approp-

minimum requirements are met. If

the Secretary is then to hold a

detailed report reviewing the

prudent alternatives, summarizing

the significance of the proposed action, presenting possible

mitigation and enhancement measures, and discussing whether the

agency has complied with the requirement not to make any irrever

sible or irretrievable commitment of resources. This report and

other evidence is reviewed by the Endangered Species Committee, a

seven member body composed of senior U»S. government officials

together with one appointed representative from the affected

state. The Committee may grant an exemption upon a finding by at
least five of its members that:

(1) there are no reasonable and prudent

alternatives to the agency action;

(2) the benefits of such action clearly

outweigh the benefits of alternative

courses of action consistent with

conserving the species or its critical

habitat, and such action is in the public

interest;

(3) the action is of regional or

national significance; and

(4) neither the Federal agency concerned

nor the exemption applicant made an

irreversible or irretrievable commitment

of resources prohibited by subsection

(d) . (16 U.S.C. 1536(h)(1) (A)) .

It should be noted that this procedure has been utilized

only twice—to review the proposed Tellico Dam and Grayrocks
Dam. The use of the exemption procedure was specially provided
for in the case of these two projects by the 1978 Amendments.
1978 Amendments, supra note 58, §5,
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Although development of the exemption procedure dominated \

the amendment efforts, the 1978 Amendments also significantly

developed the existing procedural vequi^rements of Section 7 by !
j

formalizing the consultation process. I't may be recalled that **

under the 1966 Amendments the Secretary of the Interior had to

take the initiative in consulting with other federal agencies.60 ^

The 1973 Act made it the responsibility of other agencies to ;

protect endangered species "in consultation with and with the . j

assistance of the Secretary.11 Considerable informal consultation ^

apparently did occur following passage of the 1973 Act61 but '

procedures were not formalized until regulations were issued in *f

January 1978.62 These regulations established a review role for ;

FWS in all cases where a proposed agency action could affect an j

endangered species or result in the destruction or modification j

of designated critical habitat. FWS was to render a "biological '

opinion" as to whether the proposed activity is or is not likely «,

to jeopardize an endangered species or adversely modify critical

habitat. Until completion of the biological opinion, "good faith ""J
•j

consultation shall preclude a Federal agency from making an

irreversible or irretrievable commitment of resources which would )

foreclose the consideration of modification or alternatives to

text accompanying note 50, supra. !
61See, e.g. H. Rep, 1625, 95th Cong., 1st Sess., reprinted in U.S.
Code Cong. & Adm. News 9453, 9461 where it is noted that about

4500 consultations had occurred between 1973 and 1978.

6243 Fed. Reg. 869, January 4, 1978, codified at 50 C.F.R. Pt. 402.
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the identified activity or program."63

The 1978 Amendments greatly expanded Section 7. The

consultation requirement regarding agency actions that might

jeopardize endangered species or adversely modify designated

critical habitat was clearly established.64 The Amendments then

go on to require the consultation to be completed within 90 days

and to require a "written statement setting forth the Secretary's

opinion, and a summary of the information on which the opinion is

based, detailing how the agency action affects the species or its

critical habitat" promptly at the conclusion of the consul

tation.65 If a "negative" biological opinion is rendered,

reasonable and prudent alternatives must be suggested to avoid

jeopardizing protected species and their habitat,66 A "biologi

cal assessment" is to be undertaken by federal agencies proposing

construction in an area where the Secretary advises that a listed

6350 C.F.R. § 402.04(3).
641978 Amendments, supra note 58, § 3. The consultation require
ment in the 1973 Act was positioned in that part of the sentence

concerning the duty of federal agencies to utilize their authori

ties in furtherance of the purpose of the Act to carry out

conservation programs. The 1978 Amendments separated the duty to

carry out conservation programs and the duty to insure that its

actions do not jeopardize endangered species. The Amendments

explicitly incorporate the consultation requirement into each of
these duties.

651978 Amendments, supra note 58, § 3.
66The reasonable and prudent alternatives suggested must be ones
which FWS "believes would avoid jeopardizing the continued

existence of any endangered or threatened species or adversely

modifying the critical habitat of such species, and which can be

taken by the Federal agency or the permit or license applicant in

implementing the agency action." 1978 Amendments, supra note 58,
§3.
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species may be present. The assessment is to be completed within

180 days. Finally, after the initiation of consultation, the ""]

involved federal agency (and the permit applicant, if any) "shall

not make any irreversible or irretrievable commitment of re- |

sources with respect to the agency action which has the effect of

foreclosing the formulation or implementation of any reasonable

and prudent alternative measures ...."67 ""|

Two other changes worthy of mention in this survey are the

incorporation of the critical habitat designation into the

listing process^8 an(j the addition of a requirement that the t

Secretary develop and implement "recovery plans" for listed *m

species.69

1
The major purpose of the 1979 Amendments70 was to increase

the funding support needed to implement the terms of the ESA.71 |

The Section 7 consultation provision was amended by changing the „.

phrase "does not jeopardize" to "is not likely to jeopardize" and

adding that "[i]n fulfilling the requirements of this paragraph H

each agency shall use the best scientific and commercial data

.# § 11(1). The Secretary is directed "to the maximum extent
prudent" to specify critical habitat at the same time he pub-

lishes a regulation listing a species. A definition of critical

habitat also was added. 16^., § 2(1).
69jc[## § 11(5). See the discussion of recovery plans in text
accompanying notes 287-292, infra.

70Pub. L. 96-159, 93 Stat. 1225 (1979) [hereinafter cited as 1979
Amendments]•

71H. Rep. 167, 96th Cong., 2d Sess., reprinted in 1979 U.S. Code
Cong & Ad. Hews 2557, 2558.
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available."72 The Conference Report notes that this change was

trade merely to bring "the language of the statute into conformity

with existing agency practice" and does not "alter this state of

the law or lessen in any way an agency's obligation under Section

7(a)(2)."73

The 1982 Amendments7^ contain a number of important

changes. Substantial congressional attention was directed to the

listing process which, it was noted, had slowed down markedly

since 1981.75 Amendments were aimed at expediting this process,

primarily by ensuring that only biological factors are considered

in making listing ordelisting decisions.7^ Cooperation with the

states was further encouraged by increasing the federal share of

reprinted in

concern

opinion

721979 Amendments, supra note 70, § 4(1).
73House Conference Report 697, 96th Cong,, 2d Sesso,
1979 U.S. Code Cong. & Ad. News 2557, 2576. The evident

was that FWS might be reluctant to issue a biological

with a finding of no jeopardy unless it had absolutely conclusive

evidence. The Conference Report notes: "The amendment will

permit the wildlife agencies to frame their Section 7(b) opinions

on the best evidence that is available or can be developed during

consultation .o.» This language continues to give the benefit

of the doubt to the species, and it would continue to place the

burden on the action agency to demonstrate to the consulting

agency that its action will not violate Section 7(a)(2). ... If

a Federal agency proceeds with the action in the face of inade

quate knowledge or information, the agency does so with the risk

that it has not satisfied the standard of Section 7 (a) (2) and

that new information might reveal that the agency has not

satisfied the standard of Section 7(a)(2)." Id.

74Endangered Species Act Amendments of 1982, Pub. L. 97-304, 96
Stat. 1411 (1982) [hereinafter cited as 1982 Amendments].

7^H. Rep. 567, 97 Cong., 1st Sess., reprinted in 1982 U.S. Code
Cong & Ad. News 2807, 2811: "One of the principal problems noted

was the decline in the pace of listing species which has occurred

in recent years. Since 1981, only two species have passed

through the entire proposal and listing processes."

761982 Amendments, supra note 74, § 2.
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program grants from two-thirds to three-quarters.77

i

Further refinements were added to the Section 7 consultation n~

!

process. Provision was made for early consultation in situations

where a permit application is involved and the prospective "*

applicant "has reason to believe that an endangered species or a

threatened species may be present in the area affected by his |

project and that implementation of such action will likely affect

such species."78 no specific time limits were established for v

such consultations.79 The biological opinion resulting from such ^

consultation may become the final opinion "if the Secretary

reviews the action before it is commenced by the Federal agency

and finds, and notifies such agency, that no significant changes

have been made with respect to the action and that no significant I

change has occurred regarding the information used during the cm

•initial consultation1."80 Moreover, in consultations involving

federally permitted actions, a rather complex set of restrictions H

77id., § 3. The federal share can be 90 percent in the case of
multi-state projects.

78idk, § 4(a)(l). Codified at 16 U.S.C. §1536(a)(3). Through
guidelines, the Secretary is to define the types of activities
eligible for early consultation. The Conference report adds:

"The Secretary should exclude from such early consultation those

actions which are remote or speculative in nature and include

only those actions which the applicant can demonstrate are likely

to occur. The guidelines should require the prospective appli
cant to provide sufficient information describing the project,

its location, and the scope of activities associated with it to

enable the Secretary and the Federal agency to carry out a

meaningful consultation." House Conference Report 835, 97th

Cong., 1st Sess., reprinted in 1982 U.S. Code Cong. & Ad. News

2807, 2867.

791982 Amendments, supra note 74 §4. Codified at 16 U.S.C. §1536 (b) (2).
80Id., §4, codified at 16 U.S.C. §1536(b)(3)(B).
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tion

was enacted regarding extensions beyond the normal 90 day

period.81

B. A Summary of the ESA

Federal law protecting endangered species has been

evolving since the early 1*900* s. Earlier laws were directed

primarily at aiding state efforts in protecting wildlife. In

1966, Congress finally directly addressed endangered species

protection by giving the Secretary of the Interior the responsi

bility of establishing a program for the conservation of such

species. A listing process was established to identify "species

Conference Report offers this statement:

The Committee adopted the Senate timetable,

which authorizes the Secretary and the

Federal agency to agree to one extension of

up to 60 days without the agreement of the

permit applicant. The only condition for

such an extension is that the Secretary

before the close of the original 90 day

period, must submit to the applicant a

written statement that specifies the reasons

why a longer period is needed, what ad

ditional information is needed to complete

consultation and the estimated date on which

the biological opinion will be rendered.

Extensions of the consultation period for

longer than 60 days beyond the original 90

day period require the consent of the permit

applicant. If the initial extension will be

: for more than 60 days, the Secretary must
obtain the applicant's consent before the

close of the original 90 days. If, during an

initial extension, it becomes clear that a

second extension is needed, the Secretary

must obtain the applicant's consent before

the close of the initial extension period.

House Conference Report 835, 97th Cong., 1st Sess., reprinted in

1982 U.S. Code Cong. & Ad. News 2807, 2867-2868.
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of native fish and wildlife found to be threatened with extinc

tion."82 The only explicit means of conservation suggested by I

Congress was to purchase land necessary to protect essential *-~

* !
habitat of these species. Budget support for such purchases was !

limited. ^]
I

In 1973 Congress considerably expanded the federal role in

endangered species protection. Of particular relevance to this

report, Congress placed a duty on federal agencies and depart- ^

ments to insure that their actions do not jeopardize a listed -")

species or result in the adverse modification of critical

habitat. Agencies contemplating such actions were to consult

with the FWS. The force of this duty was made clear in TO

v.Hill where a federal action that would extinguish the only |

known population of a listed species was prohibited.83 ^

i

The 1978 Amendments sought to provide some flexibility by H

establishing an exemption procedure. However, this procedure is

rather complex and has only been utilized twice. These Amend-

ments also firmly established the consultation process, giving

FWS an important review "role while still maintaining the primary !

duty within the proposing agency to ensure compliance with «*•

Section 7. Consultation has to be completed within 90 days

immediately following which a written biological opinion is to be

Amendments, supra, note 23, Sl(c) •
text accompanying note.54, supra.
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rendered by FWS. If a jeopardy finding is made, reasonable and

prudent alternatives roust be suggested. During the consultation,

the proposing agency may not make any irreversible or irretriev

able commitment of resources that might preclude such alter

natives. The 1979 Amendments required the use of the best

scientific and commercial data available in Section 7 decision

making. The 1982 Amendments sought to alleviate some of the

Section 7 conflicts by providing for early, informal consulta

tions for prospective permit applicants and further limiting the

circumstances under which a consultation could last longer than

90 days.

Thus the objective of the ESA is the "conservation" of

threatened and endangered species and their critical habitats.

Conservation is defined in the Act to mean "the use of all

methods and procedures which are necessary to bring any endan-

qered species to the point at which the measures provided

pursuant to this [Act] are no longer necessary."84 as the

foregoing-discussion indicates, this objective is to be achieved

through affirmative federal agency conservation programs includ

ing cooperative efforts with the states, through prohibition of

potentially jeopardizing effects resulting from federal agency

action, and through the prohibition of specified private actions'

such as certain types of hunting and commercial activities

involving endangered species.

8416 U.S.C. § 1532(3)c
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851973 Act, supra note 33, § 2(b) , codified at 16 U.S.C. § 1531{b) .
86Id., § 7, codified at 16 U.S.C. § 1536(a)(2).

IV. Application of the ESA to Water Development in the Upper >c

Colorado and Platte River Basins i

\>.

When Congress in the Endangered Species Act of 1973 stated "^ '

that the purpose was "to provide a means whereby the ecosystems

upon which endangered species and threatened species depend may H

be conserved ... "85 and required that federal actions not

jeopardize endangered species or adversely modify designated i

habitat86 it almost certainly did not contemplate the effect of ™

these provisions on water development in the western United !

States. The general scarcity of water resources in the West "1

heightens the competition for their use. The ESA, by giving

priority to the conservation of endangered fish and wildlife (and j

plants), creates a special position for such species in this

competition. Because some* federal action is almost always >

involved in western water development, endangered species «j

considerations are an inescapable part of such development. In

this section we consider the way in which the ESA has been |

applied to water development activities in the upper Colorado

River basin and the Plafcte River basin. I

A. The ESA and the Upper Colorado River ■

The major endangered species problem in the upper "^
i
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rclorado River system concerns two endangered fish species—the

Colorado squawfish and the humpback chub.87 The endangered

status of these species is believed to have resulted primarily

from the construction of several large water projects in this

river system by the Bureau of Reclamation.88

proposals involving the development of water resources in

the upper Colorado River basin were especially widespread during

the 1970's.89 To address potential conflicts with the protection

of endangered fishes, a Colorado River Fishes Investigative Team

was established in 1979 "to determine the causes for the rapid

decline in these indigenous species and to devise a strategy for

87A third endangered species, the bonytail chub, is now considered
extinct in the upper basin. Memorandum, Biological Opinion for

Windy Gap Project, Colorado, from Regional Director, Region 6,
U.S. Fish and Wildlife Service, Denver, Colorado to Regional

Director, Lower Missouri Region Water and Power Resources
Service, Denver, Colorado, March 13, 1981, p. 1, [hereinafter
cited as Windy Gap Biological Opinion]•

"Memorandum, Water Developments and Endangered Fish in the Upper

Colorado River Basin, from Director, Fish and Wildlife Service to

Assistant Secretary for Fish and Wildlife and Parks, February 17,
1981, p. 1.

89Id. As of 1981 there were 22 proposed projects in the upper
Colorado River basin area requiring some kind of federal action
and thus subject to a Section 7 review under the ESA.
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their preservation."90 FWS developed a general "management plan"

intended to accommodate the proposed development while providing H

protection for selected populations of the endangered fish

species. Beginning with the biological opinion issued for the

Windy Gap project9^ the FWS established a policy of allowing

projects to be built if project proponents agreed to contribute

toward the cost of implementing the management program. *"]

1. The Windy Gap Project

The Windy Gap project involved the diversion of

water from the Colorado River to the front range counties of \

Boulder, Larimer, and Weld utilizing portions of an existing «^

BOR project.92 pw.S staff review of the project during the

Section 7 consultation indicated that the major impact of the

project, i.e., depletion of flows, was not likely to threaten

9Qld. As described, for example, in the Dominguez Reservoir
Project Biological Opinion, U.S..Fish and Wildlife Service, May

19, 1982, p. 8: n [t]he team, staffed with FWS personnel,

received funding from FWS, Bureau of Land Management (BLM), and

the BR [Bureau of Reclamation]. Other participants were the

Colorado Division of Wildlife (DOW) and the Utah Division of

Wildlife Resources (DWR) . The major objective of the team's

study was to learn additional life history requirements of the

listed fishes. Under our funding agreement with BR and BLM, most

of the field work was in the sections of the Upper Colorado River

system where impacts from BR and BLM actions were greatest.

Information obtained during the study via field, laboratory, and

hatchery work has made it possible to provide recommendations in

this opinion to maintain and develop more favorable habitat for

the preservation and recovery of listed fishes." The results of

this project are presented in W. Miller, J. Valentine, D. Archer,

H. Tyus, R. Valdez, and L. Reading, (1982). Colorado River

Fishery Project Final Report. U.S. Fish and Wildlife Service and

Bureau of Reclamation. Salt Lake City, Utah.

9^Windy Gap Biological Opinion, supra, note 87 at 8-10.
92Id., at 1-2.
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the continued existence of the endangered fish but it would

affect the likelihood of achieving their recovery.93 Agreement

was reached with the project proponent, the Northern Colorado

Water Conservancy District, whereby an "is-not-likely-to-jeop

ardize" opinion would be issued in return for a contribution not

to exceed $550,000 for habitat manipulation, monitoring, and

research.94 The activities to be carried out under this agree

ment were referred to as "conservation and recovery measures" in

the biological opinion.95

Shortly therafter, this approach was endorsed by Under

secretary of the Interior Hodel in connection with the Cheyenne

Water Supply Project. In a letter to the president of the

Cheyenne Board of Public Utilities he explained:

There are three elements to this pro

posal:

1. The FWS will continue with the field

studies and issue a determination upon

their conclusion as to whether the

Cheyenne Water Project is likely to

jeopardize the continued existence of the

endangered fishes.

2. Immediately upon written acceptance

by the City Of Cheyenne of the course o-f

93Memorandum, Section 7 Consultation on Proposed Windy Gap Project,
Prom Regional Director, Region 6, U.S. Pish and Wildlife Service
to Regional Director, Lower Missouri Region, Water and Power

Resources Service, February 26, 1981, "Summary of Staff Analysis
of Windy Gap Project's Effect on the Endangered Colorado River
Fishes"

^ Gap Biological Opinion, supra note 87 at 8-9.
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action outlined in this letter, FWS will «»

issue a biological opinion which, because

of the commitment on the city's part

outlined in number three, will find that ^

the project is not likely to jeopardize

the continued existence of the endangered

fishes.

3. The City of Cheyenne will agree that

in the event the results of the ongoing

FWS studies do not permit the agency to ^

conclude that the project is not likely

to jeopardize the endangered species, the

city will participate in the funding of ^

the fish management plan in an amount not "";
to exceed $180,000. However, if the

studies confirm that the project is not

likely to jeopardize the endangered •*»

fishes, no participation and no expen

diture will be required.

In this way the project can proceed

without objection under the Endangered

Species Act because either the project

will be found not to jeopardize the ""»

endangered fishes or the fishes will be

afforded protection by means of habitat

development and other provisions of the «,

management plan.96

2. The Depletion Charge Approach "*?

This pattern of issuing biological opinions which

state that the project "is not likely to" jeopardize any endan- j

gered species so long as the prescribed "conservation measures11

are included has been followed since 1981. Generally the

conservation measures include an agreement to fund efforts by FWS -i

aimed at working toward recovery of the endangered fish species.

The funding amount, referred to sometimes as a depletion charge, 'i

is established by determining the amount of streamflow depletion

96Letter from Donald Paul Hodel to Elmer Garrett, April 17, 1981.
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attributable to the project in proportion to available develop

able flow and then multiplying this percentage times the esti

mated total cost of the management plan to obtain recovery of the

endangered fishes.97

97a detailed explanation of the depletion charge approach is

provided in Memorandum, Section 7 Consultation, Belina Mine

Complex, from Field Supervisor, Endangered Species Office,

U.S. Fish and Wildlife Service, Salt Lake City, Utah to Robert

Schuenemon, Chief Technical Support Branch, Office of Surface

Mining, Denver, Colorado, April 19, 1984:

"FWS believes that any further water depletions from

the upper basin may have detrimental effects on listed

fishes; however, it is believed that certain management

techniques can be implemented to offset harmful effects

from additional development....

Since such measures will develop critically

important data on the survival needs of the fish,

attempt to restore essential habitat, and allow a

recovery program to be implemented, funding of these

activities by project sponsors is considered a reason

able and prudent alternative designed to compensate or

prevent the adverse effects of water depletion. Under

a procedure developed by the FWS, Upper Basin project

sponsors are assessed a proportion of the total cost

needed to support these conservation measures, current

ly estimated at approximately 25 million dollars.

The cost assessed any particular project is based

upon the amount of water that the project would

annually deplete from the upper Colorado River System

in proportion to the amount available for development.

It has been estimated by the Bureau .of Reclamation that

a total of 1.906 million af (maf) remains available for

development in the Upper Basin under the Colorado River

Compact. Of this amount, 231,000 af are allocated to

Arizona and New Mexico and will eventually be diverted

from the San Juan River and would not affect areas

currently occupied by the endangered fishes in the

Upper Basin. This leaves 1.675 maf in the Upper

Colorado River as the value against which project

depletions are assessed in calculating a projects

proportion of the conservation measures. Based upon

the use projection of 49 af/year for the BMC, the

amount of contribution to the conservation measures

would not exceed $730. A contribution of this amount

to the conservation fund will offset the impacts of the

depletion of water on the Colorado squawfish and will

not jeopardize the continued existence of this species."
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The depletion charge approach rests upon obtaining voluntary
CEP1)

agreement from the project proponent. The ESA itself makes no

provision by which a project proponent can be required to «i

incorporate so-called "conservation measures" into its plan.98

It will be recalled that under Section 7 (a) (2)" FWS is to ""*

provide expert review to determine whether a proposed federal

action is likely to jeopardize an endangered species or adversely

affect designated critical habitat. Its written opinion is to m

conclude either that jeopardy is or is not likely to result, if

it concludes that jeopardy is likely to result, then reasonable "!

and prudent alternatives must be presented. In fact, however,

FWS has been issuing biological opinions stating that the action ,

is not likely to jeopardize endangered species so long as certain
«*!

conservation measures—generally the payment of the depletion 1

charge—are included. ^

i

3. Colorado River Coordination H

Considerable effort has been expended to create a

cooperative approach to address the endangered fishes problem in \

the upper Colorado River basin. The Colorado River Fishes _

98m 16 U.S.C. § 1539(a), provision is made for allowing an
otherwise prohibited taking under § 1538 (a) (1) (B) if the taking
is "incidental." Section 1539(a) (2) (A) requires the submission

of a "conservation plan" in such situations. The plan is to

include, among other things, "steps the applicant will take to
minimize and mitigate such impacts ...." The activities proposed

on the Colorado River do not involve such incidental takings.

9916 U.S.C. § 1536 (a) (2) . See text accompanying notes 64-66, supra.
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Investigation Team was created in 1979, staffed with FWS person

nel and funded by the Bureau of Reclamation, Bureau of Land

Management, and FWS with participation by the Utah Division of

Wildlife Resources and the Colorado Division of Wildlife. This

group's report was completed in 1982.10° Since then, two tech

nical working groups have been working on developing additional

information necessary for establishing a program to protect the

endangered fishes.

While working level coordination has been proceeding, policy

level agreement has been slower in coming. Initially there was

an attempt to establish a "memorandum of understanding" between

FWS, Bureau of Reclamation and the states of Colorado, Utah, and

Wyoming that was aimed at developing a "plan for conservation of

endangered Colorado River fishes."101 However, the final

Memorandum of Understanding has a much more narrow purpose:

to cooperate in discussions seeking ways

to develop and implement a program of

reasonable and prudent alternatives which

will enable Federal agency actions

associated with water project development

and depletions in the Upper Basin of the

Colorado River to proceed pursuant to

100Miller et al • Colorado River Fishery Project Final Report, supra
note 90. —

101Draft, Memorandum of Understanding, May 17, 19B4, p. 3.
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Section 7 of the Endangered Species Act { ■ "^

without the likelihood of jeopardizing

the continued existence of any threatened

or endangered fishes, while fully

acknowledging and considering the

beneficial uses of water pursuant to the

respective State water rights systems and

the use of water apportioned to a State

pursuant to the compacts concerning the

waters of the Colorado River.102

«

The emphasis is clearly on finding ways to allow individual

projects to proceed. The coordinating committee is to identify

"reasonable and prudent alternatives," suggesting that a situa

tion of jeopardy is presently considered to exist. Thus it

appears that things will continue much as they have been with

water project proponents able to avoid a jeopardy opinion by

paying for the development and implementation of "reasonable and

102Memorandum of Understanding, effective Sept. 3, 1984, p. 1
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prudent alternatives."103 it remains to be seen if this effort

will evolve into something more akin to a true management

approach for achieving recovery of the protected species.

r
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r

f',V!yfl}

B. The ESA and the Platte River

As with the Colorado River, the Platte River is the subject

of extensive development interest. Existing development already

has drastically altered the character of the river.104 Most

103see, e.g., statements in recent FWS memoranda such as this:

"The FWS is currently attempting, with the assistance

and input of other Federal and State agencies as well

as the private sector, to review and further develop

conservation measures which will provide for the

conservation and recovery of the endangered Colorado

River fishes. If the results of this coordinated

effort is [sic] a continuation of minimum flows and

contributions of funds towards the conservation effort,

then the approach outlined above [payment of depletion

charge] as an alternative precluding jeopardy to listed

fishes will remain valid. If a different approach is

developed it would then be used in future consul

tations."

Memorandum, Section 7 Consultation, Red Canyon Mine, from Field

Supervisor, Endangered Species Office, U.S. Fish and Wildlife
Service, Salt Lake City, Utah to Robert Schuenemon, Chief

Technical Support Branch, Office of Surface Mining, Denver,
Colorado, August 2, 1984, p. 4.

104According to one description: "The Platte River of the 1800's
was a broad, open channel with some vegetated islands. River

breadth varied greatly, but exceeded a mile at several locations
and probably averaged at least one-half mile. Vegetation was
scarce along the river banks and essentially non-existant [sic]

in the channel, although some islands were well-wooded.
Historical accounts and flow records from the late 1800fs
indicate that the Platte River was intermittent above Grand
Island, experiencing both great floods and periods of no
flows." Biological Assessment, Potential Effects of the Harrows
Project on the Platte River Migratory Habitat of the Endangered
Whooping Crane, Bureau of Reclamation, Lower Missouri Region,
Denver,Colorado, June 30, 1982, p. 18.
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significant in terms of impacts on the habitat of the whooping

crane are the narrowed river channel and the increased vegetative

encroachment.1Q5 jn the mid-to-late 1970*s there were three

proposed projects on the Platte River basin requiring Section 7

review by the FWS—the Grayrocks Dam and Reservoir in the North

Platte River basin in Wyoming and the Narrows and Wildcat Project

in the South Platte River basin in Colorado.

1. The Grayrocks Project

The Basin Electric Power Cooperative and other

utilities committed in the early 1970's to the construction of a

large coal-fired electric power facility near Wheatland,

Wyoming.106 Known as the Missouri Basin Power Project, this

facility would supply electricity to members' customers in an

eight-state area. To supply needed cooling water the Grayrocks

Dam and Reservoir would be constructed on the Laramie River 10

miles downstream from the plant and 10 miles from the junction of

the Laramie River and the North Platte River.

In December 1976, the Rural Electrification Administration

(REA) granted a loan guarantee for two-thirds of the cost of the

project. In March 1978, the U.S. Army Corps of Engineers issued

a Section 404 dredge-and-fill permit. Lawsuits challenging both

105Id. p. 24.
106Qrayrocks Dam and Reservoir, Staff Report to the Endangered
Species Committee, January 19, 1979, p. i [hereinafter Grayrocks

Report]•
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of these federal actions were brought by the state of Nebraska

a-d a number of environmental groups.107

The REA was the lead agency in the preparation of the

environmental impact statement (EIS) required under the National

Environmental Policy Act.108 its draft EIS did not discuss at

all any adverse effects from the Grayrocks Project on whooping

cranes or other downstream environmental resources.109 jn

November 1977f FWS requested that REA initiate formal consul

tation regarding the Grayrocks Project under Section 7 of the

ESA. The Corps had itself requested such consultation in

October. In December, FWS responded to the Corps that lf[i]n view

of the evidence currently available, it is our opinion that

construction and operation of the Grayrocks Dam and Reservoir may

jeopardize the continued existence of the endangered whooping

crane or result in the destruction or adverse modification of its

critical habitat ."HO However, more information was required to

give a final opinion. Three studies were proposed to supply this

information. The FWS response then added: "We believe that when

these studies are completed, estimated to take 3 years, we will

107-rhese cases were consolidated and decided as Nebraska v. Rural
Electrification Administration, 12 ERC 1156 (197T) [hereinafter
Nebraska v. REA]~
108 42 U.S.Co 6 4332(2) .

109Nebraska v. REA, supra note 107, at 1161. It was noted in the
opinion that REA did not seek assistance in considering these
issues from FWS or the state agencies. Id. at 1158.
110Letter from James C. Gritinan, Acting Regional Director, U.S. Fish
and Wildlife Service to Colonel James W. Ray, District Engineer,

Corps of Engineers, December 15, 1977.
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have the answers to the questions posed above and be able to give

you a biological opinion on the effects of the proposed

project."HI

In May 1978, FWS published its final rule establishing

designated critical habitat for the whooping crane.H2 Included

was an area along the Platte River in Nebraska between Lexington

and Shelton.113 m July 1978, the Solicitor of the Department of

the Interior issued an opinion concluding that the cumulative

effects of other projects—federal, state, or private— must be

considered during consultations under Section 7

On October 2, 1978 the federal district court in Nebraska

enjoined further work on the Grayrocks Project because of

inadequacies in the EIS and failure to comply with the require-

^p, at 3. Additional studies were undertaken by FWS, the USGS,

and BOR. FWS completed the Platte River Ecology Study in 1981.

USGS issued a series of 12 reports analyzing the hydrologic

aspects of the Platte River system. BOR undertook studies

related to water management within the Platte River system.

112Determination of Critical Habitat for the Whooping Crane, 43
Fed. Reg. 20938 (1978) codified at 50 C.F.R.

113see Figure 3, supra p. 6.
11485 Interior Dec. 275. (July 19, 1978) (supplemented July 24,
1978. As discussed infra, text accompanying note 167, this

opinion has been withdrawn. Memorandum, Withdrawal of Prior

Solicitor's Opinion on Cumulative Effects Analysis Under Section

7 of the Endangered Species Act, from Solicitor William

H. Coldiron to Director, Fish and Wildlife Service, August 26,

1981. A new opinion, issued the following day, concluded that

the effect of each proposed project should be considered "sequen

tially rather than collectively ...." Memorandum, Cumulative

Effects to Be Considered Under Section 7 of the Endangered

Species Act, from Associate Solicitor to Director, Fish and

Wildlife Service, August 27, 1981.
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merits of Section 7 of the ESAr among other reasons.115 On

November 10, 1978 Congress passed the 1978 Amendments116 which

included in Section 5 a requirement that the newly created

Endangered Species Committee consider the exemption of the

Grayrocks (and Tellico) Projects from the requirements of the

ESA. If a decision regarding such exemption was not made within

90 days, the projects would be deemed to be exempted.117

On December 8, 1978, the FWS issued its biological opinion

for the Grayrocks project concluding that "the project in

combination with other water development reasonably expected to

be completed during the life of the project is likely to jeopard

ize the continued existence of the whooping crane and is likely

to adversely modify or destroy the whooper's critical habitat

unless one of the recommended alternatives is followed as

detailed in this opinion."118 The opinion noted an expected 20

percent loss of annual flow for the Platte River near Over ton,

Nebraska (within the designated critical habitat for the whooping

crane) in the year 2000 and a 35 percent reduction in flow by

j-j^Nebraska v, REA, supra note 107.
jjjjsupra note 58.
117An additional special section relating to the Grayrocks Project
stated that after the FWS issued its biological opinion, "the

responsible officers of the Rural Electrification Administration,
the Secretary of the Interior, and the Secretary of the Army,
shall require such modification in the operation or design of the
project ..o" as necessary to avoid jeopardy. 1978 Amendments,
supra note 58, § 5.
il8Grayrocks Biological Opinion, supra note 16 at 4.
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2020.119 This additional depletion beyond the estimated 60 to 70

percent of the pre-1930 mean annual flow already lost was deemed

unacceptable by the FWS.120 The reasonable and prudent alter

native required of the project proponent to avoid the jeopardy

conclusion was either total replacement of water removed by the

project so that there would be no change in the streamflow or

creation of an irrevocable trust fund with sufficient income in

any year "to provide for measures which offset the impact on the

critical habitat of all water removed by the Grayrocks Power

Project in that year."12l

1

Just prior to the issuance of the Grayrocks Biological

Opinion, the parties to the Grayrocks dispute reached a settle

ment which put a maximum limit on annual water use by the

project, provided for releases of water during certain periods of

the year, assured the replacement of specified amounts of water

withdrawn by a nearby irrigation district, and provided for the

establishment by the project proponent of a $7.5 million trust

fund for the maintenance and enhancement of the whooping crane

critical habitat.122 on January 23, 1979 the Endangered Species

Committee granted an exemption to the Grayrocks . Project con-

. ***

. at 16. The Grayrocks project itself would account for about i
13 percent of the total additional depletion in 2000 and about 8
percent in 2020. The major source of depletion will be
groundwater pumping for irrigation in Nebraska. ; "^
l20Id. at 17.
121Y3. at 18. The trust fund approach had already been agreed toby
the"Hparties involved as a result of ongoing negotiations. ^

122(3Cayrocks Report, supra note 16, at iv.
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ditioned on the implementation of the terms of the settlement.123

2. The Wildcat Project

The Wildcat Dam and Reservoir, proposed for

construction near Brush, Colorado on Wildcat Creek, a tributary

of the South Platte River, is a joint project of the Riverside

Irrigation District and the Public Service Company of Colorado.

The reservoir would have a storage capacity of 60,000 acre feet

(a/f). Public Service Company will pay the costs of construction

in exchange for a 50-year lease for 14,000 a/f of water annually

to be used as an exchange for cooling water pumped from wells

near the Pawnee Power Plant.124 jn April 1982, FWS issued a

biological opinion concluding that the Wildcat project was likely

to jeopardize the continued existence of the whooping crane and

adversely modify designated critical habitat.125 FWS determined

that the annual loss of streamflow in the South Platte River

basin resulting from this project would be 11,000 acre feet.126

Its assessment of the impacts of this depletion on the crane

habitat about 260 miles downstream concluded:

The new water consumption attributed to

the project, though small in magnitude,

123oepartment of the Interior News Release, Endangered Species
Committee Completes Report on Grayrocks and Tellico, February 8,

1979.

124v?iidcat Biological Opinion, supra note 9 at 2-3.
125id. at 2.
l26Ld. at 4.
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is nonetheless detrimental to the

whooping crane habitat. The major impact

of Wildcat Reservoir on the 88.9 miles

of whooping crane habitat is that more

vegetative encroachment will result from

the construction and operation of the

project. In addition, the likelihood of

maintaining river channel width (suitable

for crane usage) with adequate scouring

flows is diminished since any water

removed from the basin is that much less

water which could have been redistributed

to provide needed scouring flows.127

In discussing reasonable and prudent alternatives FWS noted

that the "preferred" approach to protect the crane habitat is to

guarantee specified flows during migration periods, to maintain

adjacent wet meadow areas, and to scour the vegetative encroach-

ment by ensuring specified large flows during a 23-day period

each year .128 However, since the size and location of this

project make it unable to "contribute in any meaningful way to

help accomplish a reorientation of the timing of the flows in the

basin,"129 the proposed alternative is to give the project

proponent responsibility for clearing approximately 102 acres of

127Id. at 14.
128. at 14.

. at 15.
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vegetative encroachment annually in the crane habitat area.130

The project sponsors are challenging the refusal of the

Corps of Engineers to allow construction of the Wildcat Dam under

Section 404 of the Clean Water Actl31 because of the jeopardy

finding by FWS. A federal district court decision in 1983

held that the Corps of Engineers properly considered the adverse

effects on the whooping crane habitat in preventing the project

from proceeding.132 This decision recently was affirmed by the

10th Circuit.133

3. The Narrows Unit

The Narrows Dam and Reservoir is proposed for construction

on the South Platte River near Fort Morgan, Colorado. The

project would be constructed and operated by the U.S. Bureau of

130^. This figure was arrived at by establishing the average
annual flow of water in the habitat considered available for

development (assuming the maintenance of certain minimum flows

and mechanical clearing of the unwanted vegetation), determining

what percent of this total amount was accounted for by the

Wildcat project depletion, and multiplying this percent times the

habitat miles that need to be kept clear of vegetative encroachment

for a minimum width of 500 feet.

13133 U.S.C. § 1344. Section 404 governs the issuance of permits by
the Army Corps of Engineers for the discharge of dredge and fill
materials into the waters of the United States. To determine

whether to issue a permit the Corps undertakes what is termed a
"public interest review." The issuance of such a permit consti
tutes a federal action triggering a consultation with FWS under
Section 7(a) (2) of the ESA.

132Riverside Irrigation District v. Andrews, 568 F. Supp. 583
(D. Colo. 1983) • This case Us di scussed In text accompanying
notes 154-158 infra.

133Riverside Irrigation District v. Andrews, 758 F.2d 508 (10th
Cir. 1985).
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Reclamation (BOR) • Storage capacity of the reservoir would be

about 1, 609, 000 a/f, affording a supply of 157,000 a/f of

supplemental irrigation water annually on 287,070 acres of land

in the Lower South Platte Water Conservancy District and the '

Central Colorado Water Conservancy District.134 >

On January 20, 1983, FWS also issued a "jeopardy" opinion

for the proposed Narrows Unit.135 FWS found that the net annual

depletion of flows in the designated whooping crane habitat in

Nebraska resulting from this project would be 91,900 acre

feet.136 Just as with the Wildcat project, FWS noted that

reduced flows will jeopardize the whooping crane by causing loss

of suitable roosting habitat during the spring and fall migra

tions and loss of necessary channel width in the critical habitat

area. As a reasonable and prudent alternative, FWS proposed

"that water storage be designated in the Narrows Unit Reservoir

to provide needed supplemental flows for roosting habitat and for

channel width maintenance."137 Moreover, as a "conservation

measure," FWS proposed that the BOR work with FWS to improve the

Platte River habitat as needed to support recovery of the

whooping crane.

h

13*Narrows Biological Opinion, supra note 12 at 2.
l^ —*—

. at 14. The amount of storage required to satisfy these

requTreroents was left to be determined by subsequent study.
«3
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4. Platte River Coordination

On March 25, 1983, the regional directors of the

BOR and FWS signed a memorandum establishing a "cooperative

working group composed of FWS and BOR representatives who will

be charged to develop recommendations delineating a course of

action that will accommodate present and future water development

necessities and the protection of fish and wildlife resources in

the system."139 jn spite of this broad initial charter, the

memorandum then goes on to limit the inquiry to developing

measures for "preserv[ing] an appropriate level of the desired

habitat [for whooping cranes] along the Platte River in central

Nebraska."140

A draft proposed plan of action aimed at removing the

jeopardy opinion for the proposed Narrows project was issued in

October, 1983.141 It proposed to:

identify and quantify existing and

potential roosting and feeding habitat,

refine the habitat-flow relationship

information currently available, identify

and test on-site management techniques to

139Memorandum, Platte River Coordination, from Regional Director,
Bureau of Reclamation and Regional Director, Fish and Wildlife
Service to Work Group for Platte River System, March 25, 1983.
f*^IdfId •

141Platte River Management Joint Study—Narrows Option(Draft),
October 20, 1983.
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aid in providing the desired habitat

characteristics, develop a Platte River

Management Plan for whooping crane

habitat, and define that portion of the

plan that would be the responsibility of

the Narrows Unit.142

The proposal later states: "Using this and other information t:

be developed and assessed, a management plan for Platte River

whooping crane habitat in central Nebraska requiring a mininus

amount of water is to be defined."143

In December 1984, the final plan of action was issued.m

Activities are to proceed in two phases. Phase I focuses or.

finding acceptable alternatives that will enable the Narrows

Project to proceed without violating the ESA. The statement

accompanying the plan outline notes that "none of the alterna- J

tives, including the plan recommended in the biological opinion .

issued January 20, 1983, are completely satisfactory due to the j

lack of certainty that, if implemented, the desired results of }

CP.I

\ 1

142id. at 2.
143I3. at 6 (Emphasis added).
144Platte River Management Joint Study, December 18, 1984.

50

wi

csro

L"



to

[

144

on

ows

at

aon

of

providing for whooping crane habitat would be achieved."145

Current plans call for completion of this phase by spring,

1986.146

Phase II entails a much more broadly-based effort that will

result in a plan for management of migratory and resident

wildlife dependent on the Platte River. Authority to undertake

this effort is provided in the congressional authorization of a

feasibility study for the proposed Prairie Bend Unit in

Nebraska.147

V. Selected Section 7 Legal Issues

The ESA is a complex law that addresses an even more complex

problem. Congress has added to its complexities through a series

of amendments. FWS, the primary implementing agency, has been

faced with the sometimes unhappy task of carrying out its

commands in the face of considerable uncertainty. As the power

of the Section 7 requirements to significantly affect development

became evident, resistance to what is perceived as overzealous

^ at i# Tne statement goes on to repeat the generally proposed

objectives cited from the draft plan at text accompanying note
142 supra, but adds that these actions will be taken "while fully
acknowledging and considering the beneficial uses of water
pursuant to the respective State water rights systems and the use
of water apportioned to a State pursuant to the compact and
U.S. Supreme Court decrees concerning the waters of the Platte
River and its tributaries." 16. at 2. T
146Telephone conversation with Roger Weidelman, BOR Regional Office,
Denver, Colorado, March 17, 1985.
47Platte River Management Joint Study, supra note 144,. at 2.
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implementation has grown. Nevertheless, the amount of litigation

involving the ESA is not exceptional. ^

Certainly there are a substantial number of very important ^

legal issues under the ESA, especially related to Section 7, yet

to be settled. Several key decisions already have provided some

shape to the requirements of Section 7. The foremost example is ^

TVA v. Hill.148 In this section, we highlight several broad

legal issues raised by Section 7 with special reference to those "*l

involved in the current water development activities on the

Colorado and Platte Rivers.

First, we take up the issue of the federal connection !

necessary to trigger the requirements of Section 7. Next we -^

consider the fundamental problem of what constitutes jeopardy.

In this connection we discuss the impacts that are considered, ™)

the findings that must be made, and the quality of information

required. Finally we take up the question of what may be done—

and what must be done—to meet the duty regarding endangered

species imposed on all federal agencies under Section 7.

A. The Federal Connection

With the passage of the Endangered Species Act of 19731*5

Congress dramatically altered the role of the federal government

148see discussion in text accompanying notes 54-57, supra.
149Supra note 33.
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n endangered species protection. Instead of the rather ill-

defined responsibilities assigned to the Department of the

interior and vague exhortations to other agencies to help out

"where practicable," Congress now stated uneguivocably that all

federal agencies and departments have the responsibility to carry

out programs for the conservation of endangered species and to

take "such action necessary to insure that actions authorized,

funded, or carried out by them ..." do not result in jeopardizing

protected species.150 By thus subjecting all federal agency

actions "authorized, funded, or carried out11 to this absolute

prohibition Congress greatly extended the reach of the ESA.

Congress has not yet seen fit to offer a definition of the

actions contemplated in this command. Certainly where the

federal agency is itself the proponent of the activity poten

tially jeopardizing an endangered species there is little

question of the applicability of Section 7. Moreover, where the

activity of concern would not occur without direct federal

assistance such as financial support, the appropriateness of

applying Section 7 seems clear enough. As the degree of federal

involvement becomes more remote the applicability of Section 7

becomes less certain. For example, a private activity subject to

federal regulation and requiring federal permission in order to

proceed seems clearly to come within the ambit of Section 7.

Where, however, the federal permission required involves only a

1501973 Act, supra note 33, I 7.
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relatively minor part of the activity and clearly not the part of

the activity potentially posing a threat to a protected species

the federal connection is more tenuous.

FWS has proposed a definition for "action" as meaning:

all activities of any kind authorized,

funded, or carried out, in whole or in

part, by Federal agencies— Examples

include, but are not limited to: (a) the

promulgation of regulations; (b) the

granting of licenses, contracts, leases,

easements, rights-of-way, permits, or

grants-in-aid? or (c) actions directly or

indirectly causing modification to the

land, water, or air.151

Such a definition takes a broad view of the kinds of federal

actions that should trigger Section 7 considerations. Indeed,

the example of actions indirectly causing modifications to land,

water, or air would appear to leave out nothing that might

conceivably relate to an endangered species. Such a broad view

may very well be appropriate given the evident intention of

Congress to use its control over federal activities to pursue its

15l48 Fed. Reg. 29990, 29998 (1983) (to be codified at 50
i C.F.R. § 402.2) (proposed June 29, 1983) [hereinafter cited as
{ Proposed Section 7 Regulations].
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-••ective of conserving endangered species.

The relationship that the federal action must bear to the

direct cause of jeopardy to protected species is unsettled,

is it enough that the adverse effects would not result if the

federal action had not occurred or must the federal action itself

be the direct cause of these effects? Litigation arising out of

the proposed Wildcat Project has raised this issue in the context

c! Section 404 dredge-and-fill permits. Construction of a dam

-early anywhere in the United States requires permission of the

f.S. Army Corps of Engineers under Section 404 of the Clean Water

Act.152 In general, it is contemplated that specific permit

applications will be made. However, the law authorizes the Corps

ts issue general permits on a state, regional, or nationwide

basis.153 If the proposed dredge-and-fill activity comes under

the definition of such a general permit, no application is

necessary. Compliance with the conditions of the general permit

:s all that is necessary.*54

The Corps of Engineers has determined that the Wildcat

Project does not qualify for nationwide permit status and that,

U.S.C. § 1344.
U.S.C. § 1344(e)(1). Activities that are "similar in nature,

»»ill cause only minimal adverse environmental effects when
performed separately, and will have only minimal cumulative
•averse effect on the environment" qualify for such permits.

'33 C.F.R. § 321.l(c) .
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instead, an individual permit application must be filed.155 The

basis for this decision was the expressed concern that operation

of the reservoir could adversely affect the whooping crane.156

The project proponents brought suit against the Corps asserting

that the District Engineer exceeded his authority in considering

these impacts.

For purposes of the ESA, the federal action in this situ

ation is a dredge-and-fill permit for construction of a dam on an

intermittent streaml57 located 250 miles upstream from the

designated critical habitat that is the object of federal

protection. The adverse effects on the habitat are expected to

result not from construction of the dam (the subject of the

dredge-and-f ill permit) but from its subsequent operation.

Nevertheless, Judge Kane had no trouble in concluding that since

the Clean Water Act allows the consideration of such subsequent

Irrigation District v. Andrews, 568 F. Supp. 583, 585

the federal district court noted: "It is thus clear that the

Engineer did not base his decision on the issue of whether the

placement of fill material during the construction of the dam

would have an adverse effect on the environment but rather on

whether the operation of the dam and the altered water flow would

have an adverse impact on an endangered species whose critical

habitat exists some 250 to 300 miles downstream." Riverside

Irrigation District v. Andrews, 568 F. Supp. 583, 585 (1983).
X3'Wildcat Creek is estimated to have an average annual yield of 1.1

cubic feet per second. Plaintiffs-Appellants Opening Brief at 7,
note 2, Riverside Irrigation District v. Andrews, 758 F.2d 508
(10th Cir. 1985).
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impacts the ESA requires that they be considered.158 The holding

vas affirmed recently by the Tenth Circuit Court of Appeals.159

The clearly stated intention of the ESA is conservation of

endangered species. Under Section 1, federal agencies are given

special responsibilities—one of which is to insure that actions

authorized, funded, or carried out by them are not likely to

jeopardize endangered species. In view of the "priority"

afforded endangered species protection in agency decision

it seems unnecessarily restrictive to cut off the

Judge Kane held:

Because the Clean Water Act allows

federal agencies to consider deleterious

downstream environmental effects from a

project and because the Endangered Species

Act requires federal agencies to take

whatever measures are necessary, within

their authority, to protect an endangered

species and its habitat, the defendant in the

present case was required to halt the

plaintiffs from proceeding under the nation

wide permit when their project had the

potential of adversely affecting the whoopers

and their habitat downstream from the

project.

Riverside Irrigation District v. Andrews, 568 F. Supp. 583, 589
|f?8

160??
iverside Irrigation District v. Andrews, 758 F.2d 508 (10th Cir. 1985).

Tnis characterization of congressional intention was offered by
the Supreme Court in TVA v. Hill, supra note 54 at 174.: "But
examination of the language, history, and structure of the
legislation under review here indicates beyond doubt that
Congress intended endangered species to be afforded the highest
priorities" and at lB5s "The pointed omission of the type of
qualifying language previously included in endangered species
legislation reveals a conscious decision by Congress to give
endangered species priority over the ^primary missions1 of
f ifederal agencies
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Section 7 inquiry through some narrow interpretation of federal

action. The protection of endangered species does not seem to be

well-served by such an approach. Rather it seems more appropri

ate to move ahead to the more fundamental question concerning

impacts on the species and their habitat. We turn next to the

issue of jeopardy.

B. What is Jeopardy?

The heart of Section 7 is found in the directive to

federal agencies not to "jeopardize the continued existence of

any endangered species or threatened species or result in the

destruction or adverse modification of [designated] habitat of

such species ....l'1^1 At the outset it is useful to note that

there are two separate directives here--not to jeopardize

protected species and not to destroy or adversely modify their

habitat. To this point, however, the courts have not distin

guished these two requirements. Moreover, it has been argued

that

the former duty completely subsumes the

latter, for any action that destroys or

adversely modifies the critical habitat

of a listed species must necessarily

jeopardize its continued existence. This

is so because any area of habitat can be

16116 U.S.C. § 1536(a)(2).
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designated as critical habitat only if it

is essential to the survival and recovery

(i.e. "conservation") of a listed

species, and any modifications of such

habitat should be considered "adverse11

only if it diminishes the value of the

habitat for the survival and recovery of

that species. Any action that appreciab

ly reduces the likelihood of survival or

recovery of a listed species, however,

must be considered to jeopardize its

continued existence. Thus any action

that adversely modifies the critical

habitat of any listed species must also

jeopardize its continued existence.162

Congressional concern about protecting the habitat of

endangered species is longstanding.163 Earlier efforts to

protect habitat located on private lands were limited to modest

programs for land acquisition. In the 1973 Act Congress sought

162Beanr supra, note 42 at 359 (footnotes omitted) . Compare Coggins
and Russell, Beyond Shooting Snail Darters in Pork Barrels:

Endangered Species and Land Use in America, 70 Georgetown

L.J, 1433 (1982) [hereinafter cited as Coggins and Russell] at

1462: "in some reported cases, courts have tended to lump

together the prohibition against critical habitat modification

and species jeopardization without differentiating between them.

Although closely related, they are nevertheless analytically

distinct, and the distinction can have practical

importance." (footnotes omitted)•
l6* discussion in text accompanying notes 40-47 supra.
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to broaden its approach by authorizing the Secretary of the I

Interior to designate certain areas of critical habitat and then '<

requiring that federal actions cause no destruction or adverse

modification of such designated habitat. Congress knew that

habitat destruction was a major factor causing the loss of

species. Other reasons (aside from hunting and other commercial

activities) were less evident. Perhaps what Congress really

intended to say was that habitat destruction—and other actions

jeopardizing the continued existence of endangered species—are

prohibited.

At any rate it is clear that federal actions resulting in

the destruction or adverse modification of designated critical i

habitat are absolutely prohibited by Section 7. At a minimum

this provision puts everyone on notice that special protection is

to be given to such areas and that activities affecting these

areas in any way are likely to be subjected to special

scrutiny.164

In the following discussion, our inquiry is aimed at

understanding how a federal agency determines if it is violating

164«rhis is the position taken by Bean, supra note 42 at 359-360:
"If the duty to avoid adverse modification of critical habitat is
entirely redundant of the duty to avoid jeopardy to a listed
species, then it can fairly be asked whether the designation of
critical habitat serves any useful purpose. In the author's

view, it clearly does because it gives advance notice of those

areas in which federal activities will require especially close

scrutiny to determine whether they meet the requirements of the
jeopardy prohibition."
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either of these requirements--that isr what does it mean to

•jeopardize the continued existence of an endangered species or

adversely modify critical habitat? First we address the legally

required scope of analysis. Then we consider the standard of

evaluating impacts. Finally we consider the quality of infor

mation required and the related problem of uncertainty.

1. The Scope of Analysis

In determining the impact of a proposed federal action

on an endangered species or its habitat it is necessary to

frame the analysis—to construct a set of boundaries determining

the scope of the analysis. Should the analysis include the

effects of the proposed action in conjunction with the impacts

from other related types of activities also expected to occur—a

cumulative impacts analysis—or should the analysis consider only

the incremental impact caused by the proposed federal action? If

a cumulative impacts analysis is to be undertaken, should it

include all reasonably foreseeable activities in the area of

concern? Should it be restricted to just those involving some

federal action? Should it consider only those for which some

federal action is already underway? How certain of occurrence

must these other activities be to be included in the analysis?

Originally, the Department of the Interior took the position

that a broad-based cumulative impacts analysis was required:
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In our view, Section 7 and the Secretary's

regulation require the consideration of not

only the impacts of the particular project |
i t

subject to consultation, but also the [ .

cumulative effects of other activities or ;
s

programs which may have similar impacts on a j °*i

listed species or its habitat. The focus of

Section 7 consultations should not be limited

to the individual impacts of the activity

under review. Rather, consultation should

also look at the cumulative impacts of all

similar projects in the area.165

Moreover, following the approach under NEPA, Solicitor Krulitz

concluded that a "rule of reason" should be applied in deter

mining which additional proposed projects and activities should

be considered in the analysis.166

In 1981 the Krulitz Memorandum was withdrawn and in its

Memorandum, Cumulative Impacts—Section 7 of the Endangered

Species Act, from Solicitor, Department of the Interior to

Director, Fish and Wildlife Service, July 19, 1978, p. 2 [herein

after, cited as Krulitz Memorandum].

at 4-6. Thus the Krulitz Memorandum states: "This test

should ta~ke into consideration and give appropriate weight to the
likelihood that the impact from other projects or activities will

occur, the sequence of those impacts and the degree of adminis

trative discretion which can be exercised in those projects or

activities to diminish the impact on the subject species.

Impacts which are unlikely to occur or projects and activities

which have little probability of being undertaken need not be [
considered in determining the cumulative impact." :rd. at 6. !
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-;ace was substituted a Solicitor's Opinion which concluded:

[T]he impact of future federal projects

should each be addressed sequentially

rather than collectively, since each must

be capable at some point of individually

satisfying the standards of section 7.

Thus for federal projects, section 7 provides

a "first-in-time, first-in-right" process

whereby the authorization of federal projects

may proceed until it is determined that

further actions are likely to jeopardize the

continued existence of a listed species or

adversely modify its critical habitat.167

Under this approach, the impact analysis is limited to existing

activities, the proposed project, other proposed projects which

have already received approval under Section 7 but have not yet

been undertaken, and other state and private actions "reasonably

certain to occur prior to completion of the federal project.1*168

167Memorandum, Cumulative Effects to be Considered Under Section 7
of the Endangered Species Act, from Associate Solicitor, Conser

vation and Wildlife to Director, Fish and Wildlife Service,

August 27, 1981, p. 4 [hereinafter referred to as the Spradley

Memorandum] .

168^3. at 7. Guidance in the form of "indicators" is provided
regarding the determination of whether other state or private

actions are "reasonably certain.*1 It is stated: "Those indica

tors must show more than the possibility that the non-federal

project will occur; they must demonstrate with reasonable

certainty that it will occur." I£«
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In response to this and other shifts in position as well as

developments in the law, FWS issued new proposed regulations

implementing Section 7 in 1983169 Under these regulations,

during a consultation FWS is to "evaluate the effects of the

action and any cumulative effects on the listed species or

critical habitat ..,."170 However, cumulative effects are

defined as "those effects of future State or private actions

which are reasonably certain to occur prior to completion of the

Federal action subject to consul

The reasoning of the Spradley Memorandum relies on the view

that broad-based cumulative impacts analysis under NEPA is

appropriate because an environmental impact statement is merely

procedural while Section 7 imposes a specific substantive duty to

protect endangered species. A NEPA inquiry is intended to inform

and should be as broad as possible. However, findings of

jeopardy under a Section 7 inquiry require that the action not be

taken. Considering the effects of "other speculative and

unrelated future actions"172 could result in denying activities

169prOpOSe(3 Section 7 Regulations, supra note 151. Although
these regulations have not yet been promulgated as final, FWS is

effectively operating under them. Interview with Margot Zallen,

Regional Solicitor's Office, Denver, Colorado (June 27, 1984).

170Proposed Section 7 Regulations, supra note 151 at 30003.

171Id. at 29998. The interested reader is then referred to the
Spradley Memorandum "[f]or a more complete analysis on how the

Department of the Interior interprets this concept."

*-72spradley Memorandum, supra note 167 at 4.
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,-,t do not jeopardize protected species. Moreover, since each

fde action must undergo this inquiry there will be future

spportunities to review the status of the species and their

j>abitat.

< '.ew

I 0

In contrast, the Krulitz Memorandum started from the

position that the purpose of the ESA was to provide a means

•whereby the ecosystems upon which endangered and threatened

species depend may be conserved ...."173 Based on this broader

view,

it is apparent that Congress intended

that the Department not limit its consulta

tion role to a piece-meal analysis of the

impacts of individual projects or activities

on endangered species habitat. Rather, a

reasoned interpretation of these provisions

requires an analysis of all pending impacts

upon the ecosystems, before determining

whether the more limited impacts of any one

particular proposal will violate the prohibi

tions of Section 7.174

It is certainly true that the ESA has the broad purpose of

17316 D.S.C. § 1531(b) .

174Krulitz Memorandum, supra note 165 at 4.
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conservation of endangered species. However, Section 7 is only

one of the means provided by Congress for achieving this objec

tive. Indeed, when originally formulated in the 1973 Act it

probably was not viewed as the most important of the several

approaches offered.175 Cumulative impacts analysis is required

in the preparation of an EIS. Federal actions requiring a

Section 7 consultation will necessarily have been considered in

an EIS.176 Thus federal decision makers should be aware of other

proposed activities and their possible impacts. It may well be

that because federal agencies have a duty to insure that their

actions do not jeopardize endangered species or adversely modify

their habitat this cumulative impacts* analysis will affect their

decisions. However, the absolute prohibitions of Section 7

should not depend upon the very difficult analysis of potential

impacts from possible projects or activities--even those that

appear likely at the time of analysis.177

175gee text accompanying note 49, supra.

EIS is required in the case of all major federal actions

significantly affecting the environment. 42 U.S.C. §
4332(2)(C) . Given the special protection afforded endangered

species under the ESA, proposed federal actions potentially

affecting endangered species would usually fall under this

category.

177projected economic activity often comes in waves,
responding to some crisis or major change. Thus the energy

"crisis" of the 1970's resulted in hundreds of proposed activi

ties thought at the time to be very "likely." As the economy

slowly but inevitably adjusted to the changes in energy prices

most of these "likely" proposals faded away. Long-term analysis

is essential and requires making "best guesses" under consider

able uncertainty. In close cases, endangered species protection

should be given the benefit of the doubt. However, long run

cumulative impacts are better addressed in the context of more
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n
At -the same time, it is appropriate to consider both the

direct and indirect effects of the proposed federal action.

Thus, in the 1976 case of National Wildlife Federation

v. Coleman178 the court held that the responsibility of the

Department of Transportation to insure that its action (financial

support to the Mississippi State Highway Department to build an

interstate highway) complied with the requirements of Section 7

necessitated a consideration of the indirect as well as the

direct effects of that highway on the endangered Mississippi

Sandhill Crane and its designated critical habitat. Of major

concern was the private development that would accompany the

highway if an interchange were built in the habitat area of the

crane. 179 The Proposed Section 7 Regulations adopt this approach

by stating that the indirect effects are to be considered in

analyzing the effects of the proposed action, defining indirect

effects as "those that are caused by the proposed action and are

Seebroadly-based management programs than under Section 7.

discussion in text accompanying notes 312-315 infra.

178529 F.2d 359 (5th Cir. 1976).

179The opinion noted: "The relevant consideration is the total
impact of the highway on the crane. ... Although it is clear that
the crane can survive the direct loss of 300 acres of habitat,
the evidence, including the FEIS, shows that it is questionable
whether the crane can survive the additional loss of habitat
caused by the indirect effects of the highway, coupled with the

excavation of and drainage drainage caused borrow pits." Id. at
373. —
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later in time, but still are reasonably certain."180 ,

HCUTI

j

The Tenth Circuit Recently adopted this position in the case f

of Riverside Irrigation District v. Andrews.181 plaintiffs had *]

argued that the Corps of Engineers should consider only the !

direct effects associated with the placement of fill material in i

construction of the Wildcat.Dam. At the urging of FWS, the Corps I

determined that it must also consider the indirect effects—that

is, the downstream effects of the depletion of water that would &\

result from the dam. As the court stated: i

In the present case, the depletion of

water is an indirect effect of the.discharge, I

in that it results from the increased ;

consumptive use of water facilitated by the J.

discharge. However, the Corps is required, *

under both the Clean Water Act and the *

Endangered Species Act, to consider the [

environmental impact of the discharge that it

is authorizing. To require it to ignore the I

indirect effects that result from its j

actions would be to require it to wear A
I

blinders that Congress has not chosen to I

impose. The fact that the reduction in !

180proposed Section 7 Regulations, supra note 151, at
29999. Also to be considered are the effects of actions that are

"interrelated or interdependent" with the action. Id.

181 758 F.2d 508 (10th Cir. 1985)..
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water does not result "from direct federal

action does not lessen the appellee's duty

under §7 [of the Endangered Species Act]."

National Wildlife Federation v. Coleman, 529

F.2d 359, 374 (5th Cir. 1976). The relevant

consideration is the total impact of the dis

charge on the crane. Id. at 373.

Thus the scope of the inquiry regarding jeopardy is to be

limited to the incremental effects associated with the proposed

federal action. Effects of other actions not likely to be

:ndertaken before the action under review occurs should not be

considered. However, the effects of the proposed action should

not be limited to the direct ones but should include reasonably

certain indirect effects as well.

2. The Standard for Evaluating Impacts of Actions.

Under Section 7, a federal agency has the duty to

insure that any of its actions "is not likely to jeopardize the

continued existence of any endangered species or threatened

species or result in the destruction or adverse modifications of

[designated critical] habitat of such species ...."183 Although

the words "is not likely" were substituted for "does not jeopard

ize" in the 1979 Amendments, the legislative history makes it

182Id. at 373.

18316 U.S.C. § 1536(a)(2).
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clear that this change was not intended to weaken the require

ments of Section 7. Rather, the intention was to permit deci

sions to be made even when the evidence is not absolutely

conclusive.184 Thus the benefit of the doubt is still to be

given to the protection of the species and the burden is on the

action agency to demonstrate that its action will not violate

Section 7.185

With this understanding there remains the fundamental

question of the meanings of "jeopardize the continued existence

of an endangered species" and "result in the destruction or

adverse modification" of designated critical habitat. Although

the meanings of these phrases would seem to be essential to the

application of Section 7, no case has attempted a definition.

However, definitions are provided in the Proposed Section 7

Regulations. Thus, "jeopardize the continued existence of" is

defined as "to engage in an action which reasonably would be

expected, directly or indirectly, to reduce appreciably the

likelihood of both the survival and recovery of listed species in

the wild by reducing the reproduction, numbers, or distribution

of a listed species or otherwise adversely affecting the

species."186 A somewhat parallel definition is provided for

184gee discussion in note 73, supra.

185nouse Conference Report 697, 96 th Cong., 2dSess., reprinted in
1979 U.S. Code Cong. & Ad. News 2557, 2576.

186prOpOSe<3 section 7 Regulations, supra note 151, at 29999.
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destruction or adverse modification: "a direct or indirect

alteration of critical habitat which appreciably diminishes the

value of the habitat for both the survival and recovery of a

listed species. Such alterations include, but are not limited

to, alterations adversely modifying any of those physical or

biological features that were the basis for determining the

habitat to be critical."

First, it is important to note that in both cases the action

must be found to adversely effect both the survival and recovery

of protected species. The language in Section 7 refers to the

"continued existence." Read literally, this language suggests

that only federal actions jeopardizing the survival of the

species are prohibited. Indeed, it was precisely such a factual

situation in TVA v.Hill that prompted the Supreme Court to affirm

an injunction against the operation of a largely completed dam

the result of which, it was thought, would totally extinguish the

endangered snail darter.188

p

However, the ESA also declares a policy that all federal

188see text accompanying notes 54-57, supra. Chief Justice
Burger stated! "We begin with the premise that operation of the

Tellico Dam will either eradicate the known population of snail
darters or destroy their critical habitat." TVA v. Hill, supra
note 54 at 171. The opinion comes back to this essential factual

finding numerous times, emphasizing its importance to the
subsequent legal conclusions.

P5>
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agencies shall seek to conserve endangered species1**9 and

commands these agencies to utilize their authorities in carrying

out conservation programs.190 Mindful of these provisions,

Region 6 of FWS had taken the position that "jeopardize the

continued existence" should apply to actions that appreciably

reduce the chances of recovery of protected species—as well as

to those that appreciably reduce the likelihood of survival.191

In other words, an action may be prohibited by Section 7 if it

either jeopardizes the existence of a protected species o_r

jeopardizes the recovery of that species.192

h

As reflected in the Proposed Section 7 Regulations, the

18916 U.S.C. § 1531(c)(1).

19016 U.S.C. § 1536(a)(1).

19Memorandum, Need for Clarificationof "Jeopardize the Continued
Existence," Prom Regional Director, Region 6, Denver to Director,

FWS, Washington, D.C., Dec. 9, 1981. As this memorandum notes,

Region 6 had already issued four biological opinions regarding

actions in the upper Colorado River basin where payments were

made by the project proponents in order to avoid a finding of

jeopardy because of negative impacts on recovery of endangered

fishes. "If we flip-flop our position on handling these opin

ions, we believe that this will give us more problems and will

furnish ammunition for groups like the Colorado River Water

Conservation District to have us back into court." The memoran

dum also noted: "The basic policy of the ESA is that we seek to

conserve threatened and endangered species. . Conserve is defined

Tn the Act to include recovery. Section 7 mandates that all
Federal agencies use their authorities to conserve these

species. That is our approach in Region 6. If we eliminate

recovery from consideration under Section 7 we're in big trouble."

192An action may adversely affect the recovery of an endangered
species without impacting its survival. Scrutinizing the effect

of an action strictly on the basis of its impact on the recovery

of protected species results in a much tougher Section 7 standard.
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»rpteciably reduce the likelihood of both the survival and

recovery of a listed species. Adverse impacts on the opportuni

ties for recovery alone are not enough. It must also be shown

that the action will appreciably reduce, the likelihood of the

survival of the protected species.

1 I

The only additional guidance provided in the regulations is

the phrase "by reducing the reproduction, numbers, or distribu

tion of a listed species or otherwise adversely affecting the

species."193 Thus actions reasonably expected, directly or

indirectly, to reduce reproduction, numbers, or distribution may

be prohibited under Section 7. In the case of designated

critical habitat, prohibited actions "include, but are not

limited to, alterations adversely modifying, any of those

physical or biological features that were the basis for deter

mining the habitat to be critical."194 Such direct or indirect

alterations must "appreciably11 diminish the value of the habitat

for both survival and recovery.

194 Proposed Section 7 Regulations, supra note 151 at 29999.

195Still unsettled is the extent of the impact that must be
found to result in a jeopardy finding. Coggins and Russell,
supra note 162 at 1465, make the following argument for permit
ting only a "de minimus" impact:

A reasonable definition of "jeopardize"

is any substantial harm to any population

segment of any listed species. .That a
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Section 7 (a).(2) is a limiting provision. It seeks to assure

that federal actions are not contributing to the further extinc

tion of endangered species. Every safeguard is required to

assure that this is the case. The recovery objectives of the ESA

are much broader. The primary means set forth to achieve this

recovery objective are found in other provisions.l^6 Recovery

can best be achieved through the development and implementation

of broader management approaches than through a piece-meal, case- '«

by-case effort under Section 7.

species is listed as endangered itself

indicates that any adverse effect could

contribute to its extinction. The use of

"jeopardize" in the statute instead of

"result in extinction" suggests that Congress

contemplated a less demanding standard. The

administrative interpretation, which is

entitled to some deference, takes a middle-

of-the-road approach: an agency action does

not "comply if it might be expected to result

in a reduction in the number or distribution

of that species of sufficient magnitude to

place the species in jeopardy, or restrict

the potential and reasonable expansion or

recovery of that species ... " Since an

endangered species is already in jeopardy and

a threatened species is close to it, only a

de minimus impact on the species should be

tolerable in applying section 7. [footnotes

omitted].

As discussed, the current FWS interpretation is that the action

must have an "appreciable" effect, suggesting more than a de

minimus impact.

196-rheraost significantare those providing for recoveryplans (16
U.S.C. § 1533(f)), for the implementation of conservation
programs including land acquisition (16 U.S.C. § 1534(a)), and
for cooperative programs with the states (16 U.S.C. § 1535)*
These provisions will be discussed at length in Part VI infra.
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Although the prevention of jeopardy to protected species

from federal actions is the core of Section 1, the litigation

almost never reaches this essential substantive issue. One

relatively early case, Sierra Club v, Froehlke',197 involved a

situation where a proposed dam project by the Corps of Engineers

would result in the flooding of caves sheltering the Indiana Bat,

a listed endangered species. The Court noted that there was very

little scientific information available regarding this bat.3-9$

The Interior Department was considering designation of caves in

this area as critical habitat, and it had requested a moratorium

on construction.199 The Court, however, concluded that the

flooding of caves affecting ten to fifteen thousand of the 30,000

bats in the area (out of a total population of 700,000) was not

prohibited under Section 7.

In Roosevelt Campobello International Park Commission

v. United States Environmental Protection Agency200 the Court

197534 F.2d 1289 (8th Cir. 1976).

£d. at 1296: "One of the problems here is that there is little
precise knowledge in the scientific world regarding the behavior
and habitat of the bat."

I£ at 1303. Tne Court noted that the Secretary of the
Interior had not chosen to exercise his authority to so designate
these caves as he had done for the critical habitat of the
Mississippi Sandhill Crane which was threatened by highway
construction. Id. at 1302, note 37« See discussion of National

Wildlife Federation v. Coleman, supra note 179 and accompanying text.

200684 F.2d 1041 (1st Cir. 1982) [hereinafter cited as Roosevelt
Campobello v. EPA] .
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faced a situation" in which the Administrative Law Judge (ALJ) fOt

the Environmental Protection Agency (EPA) rejected findings of

jeopardy by both the FWS and the National Marine Fisheries

Service (NMFS) , resulting in the issuance of a National Pollutant

Discharge Elimination System (NPDES) permit to a company planning

to construct and operate an oil refinery on the coast of

Maine.201 The major factual issue concerned the likelihood of

oil spills from tankers bringing crude oil to the refinery.

Although the Court did not overturn the finding of the ALJ that

the risk of such spills was minute, thus presenting no threat to

endangered species, it did require that better information be

developed to fully assess the risk.202

As the designated expert agency it is to be expected that

the findings of the FWS regarding jeopardy will be accorded

considerable judicial deference. A federal agency proceeding

with an action in the face of a negative finding by the FWS must

be prepared to meet demanding standards regarding the evidentiary

201>rhe endangered species issues concerned the potential
jeopardy to the bald eagle (the focus of the FWS) and to the

right and humpback whales (the focus of the NMFS). For a

discussion of the divisions of responsibilities between the

Department of Interior and Commerce see note 48 supra.

202Roosevelt Campobello v. EPA, supra note 200 at 1052. In
a footno"te the Court stated: "We read the requirement that the
agency, here EPA, use such quality of data in the consultation

process, as applying not only to such matters as the presence,

vulnerability, and criticality of the endangered species, but

also to the likelihood of an occurrence that might jeopardize

it." Id., note 9.
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basis for its decision. 203 Similarly, a challenge by outside

parties to an FWS determination regarding jeopardy will also

carry a heavy burden of proof.204

203The Court in Roosevelt Campobello v. EPA, supra note 200
at 1049, quoting language from a 1979 House Report accompanying

amendments to ESA, stated: "Moreover, the legislative history

emphasizes that f[c]ourts have given substantial weight to these

biological opinions as evidence of an agency's compliance1 with

the Act, ... , and that a federal agency which 'proceeds with

[an] action in the face of inadequate knowledge or information

... does so with the risk that it has not satisfied the standard
of § 7(a) (2) ."

204por a somewhat different view see Coggins and Russell,
supra note 162 at 1502:

Several arguments militate against the

conclusion that the biological opinion is

conclusive. First, courts are aware that the

FWS, although certainly the "expert" agency

in wildlife matters is neither infallible nor

immune from the influence of political

pressure. Second, Congress did not say that

the biological opinion would be conclusive.

Instead, the standard remains that the action

agency must insure against dire consequences,

and the burden of persuasion is still on the

agency to demonstrate that insurance. In

other words, if the litigant can demonstrate

the possibility of jeopardization, habitat

modification, or taking, the agency there

after has the burden of persuading the court

that the dire effects will not occur. The

FWS opinion may be evidence tending to prove

that no jeopardization will occur, but the

statute does not warrant finding the opinion

conclusive, [footnotes omitted].
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3. Risk and Uncertainty

A major difficulty in the implementation of

Section 7 is the insufficiency of the kind of scientific and

technical information required to make informed judgments about

the needs of the protected species and the real impacts on these

species likely to result from a given action. In most cases,

very little is known about endangered species. As their endan

gered status indicates, their numbers are likely to be small, in

many cases, a major cause of their decline is encroachment by

human activity. Such species are not likely to tolerate inten

sive scientific scrutiny of the kind needed to determine the

requirements for their continued existence.

When a proposed agency action triggers the need for a

consultation, FWS has 90 days in which to prepare a biological

opinion concluding whether the action is likely to jeopardize a

protected species or adversely modify its critical habitat. If a

jeopardy finding is made, FWS must propose reasonable and prudent

alternatives in its biological opinion. Moreover, its findings

and recommendations must be based on • the best scientific and

commercial data available.

Presently, there are 256 species. listed as either threatened

or endangered .205 Any of these species may be affected by » I

205as of January 31, 1985, a total of 256 species have been listed
as either endangered or threatened in the United States. 10
Endangered Species Technical Bulletin at 12 (February 1985).
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proposed federal action. Although recovery plans are to be

prepared for listed species, recognition of limited agency

resources led to a 1982 amendment providing: "The Secretary, in

developing and implementing recovery plans (1) shall, to the

maximum extent practicable, give priority to those endangered

species or threatened species that are, or may be, in conflict

with construction or other development projects or other forms of

economic activity, ...."206 Thus research is to be prioritized

to address the needs of species already involved in conflicts.

Even so, research needed to provide the kind of information

required in such consultations is likely to take several

years
207 Moreover, such research is technically difficult and

very expensive. 208 In the face of these difficulties, FWS

generally has taken a conservative approach.209 While it is easy

206^982 Amendments, supra note 74, § 2(a)(4)(D), codified at

16 U.S. C. § 1533(f).

207In the Grayrocks situation, FWS requested three years to
develop the information it felt it needed to address the impacts

involved. See text accompanying note 111 supra. At the time the

whooping crane was probably the most thoroughly researched of all
endangered species. For a discussion of earlier research

activities see Whooping Crane Recovery Plan, supra note 15.

208«rhe research program underway to determine the needs of
the Colorado squawfish and the humpback chub in the upper

Colorado River basin is estimated to cost approximately $25

million. See Memorandum, Section 7 Consultation, Belina Mine,

supra note 96.

209see, e.g., Harrington, The Endangered Species Act and the Search

for Balance, 21 Natural Resources J 71 (1981) , esp. pp. 83-84

(activities of FWS on the Platte River show a strong aversion to

risk). On the Colorado River, FtfS issued a draft plan in 1982

specifying certain stream flows as necessary to protect the
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to criticize this approach, especially if it adversely affects

one's interests, in fact the ESA places extraordinary demands on

the FWS. All of this has led one writer to ask: "What do you

do when you don't know?"2*0

There is an unavoidable tension arising under Section 7

between the need to make timely decisions and the need to make

good decisions regarding impacts, on endangered species. The

clearly stated purpose of the ESA is not only the protection of

such species but, ultimately, their recovery. In TVA v.Hill2^

the Supreme Court emphasized the special concern evidenced by

Congress for protection of such species, noting that "Congress

intended endangered species to be afforded that highest of

pr ior ities"212 an<3 the "conscious decision by Congress to give

endangered species priority over the 'primary mission' of federal

agencies."213 In its review of the legislative history the Court

210Houck, The 'Institutionalization of Caution* Under § 7 of the
Endangered Species Act: What Do You Do When You Don't Know?, 12

ELR 15001 (1982) (recommending a "best guess" biological opinion

with restraints on irreversible and irretrievable commitments of

resources in situations of substantial uncertainty) [hereinafter

cited as Houck]•

211Supra note 54.

212Id. at 174.

213Id. at 185.
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quoted extensively from a House Report accompanying the 1973 Act,

including the following point: "Sheer self-interest impels us to

be cautious. The institutionalization of that caution lies at

the heart of [the 1973 Act]."214

Reference has already been made to the discussion in the

Conference Committee report on the 1979 Amendments regarding the

problem of issuing biological opinions in the face of uncer

tainty. 215 The Conference Committee noted:

As currently written, however, the law

could be interpreted to force the Fish

and Wildlife Service and the National

Marine Fisheries Service to issue negative

biological opinions whenever the action

agency cannot guarantee with certainty that

the agency action will not jeopardize the

continued existence of the listed species or

adversely modify its critical habitat. The

amendment will permit the wildlife agencies

to frame their Section 7(b) opinions on the

I
best evidence that is available or can be

214Id. at 178 (citing H.R. Rep. No. 93-412 at 5).

215see note 73 supra. (Discussion concerning the meaning of
the amended language "is not likely to jeopardize.*1)

81



developed during consultation.216

Thus decisions are to be made on the basis of the best infor

mation available at the time of consultation and not await the

completion of long term research projects.217

At the same time, Congress has been tightening up on

i extensions to the 90-day consultation period when permit appli-

I cants are involved. Now, if FWS and the permitting agency wish
i

j to extend consultation beyond 90 days (but not more than. 150

; days) the Secretary must submit a written statement to the

! applicant explaining why the longer period is required, stating

i

the information needed, and providing the estimated date of

completion.218 To extend consultation beyond 150 days, FWS roust

2!6House Conference Report Ho. 697, 96th Cong. 2d Sess., at 12,
reprinted in 197 9 U.S. Code Cong. & Ad. News 2557, 2576. The

House Report accompanying the 1982 Amendments also states: "The

Committee specifically intends that the Secretary must determine, |"j
using the best available information, if such jeopardy or adverse

modification will occur and does not intend to allow the Secre

tary to avoid or delay making a finding based on an absence of

information." House Report No. 567, 97th Cong., 1st Sess., at

26, reprinted in 1982 U.S. Code Cong. & Ad. News 2807, 2826.

2l7However, the report goes on to note that if the biolog
ical opinion is rendered on the basis of "inadequate informa

tion," then the proposing agency must make a "reasonable effort"

to develop that information. Moreover, "[i]f a Federal agency

proceeds with the action in the face of inadequate knowledge, or

information, the agency does so with the risk that it has not

satisfied the standard of Section 7 (a) (2) and that new infor

mation might reveal that the agency has not satisfied the

standard of Section 7(a)(2).B ££. The case of Roosevelt

Campobello v. EPA, supra note 200, presented such a situation.

U.S.C. I 1536(b)(1)(B).
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obtain the consent of the applicant.219 The House Report from

♦ be Merchant Marine and Fisheries Committee accompanying the 1982

Amendments noted that n[t]he consultation process has built a

strong record of timeliness ••• " and that the average time for

completion of a formal consultation in the three preceding years

had been 56.6 days.220 Nevertheless, noting the desire for

■finalityr" the Committee accepted the need for tighter limits on

extensions.

To summarize, proposing agencies must base their decisions

on the best information available. If this information is

inadequate, they must seek to develop better information to be

able to discharge their duty under Section 7 (a) (2). Similarly,

PWS in its consulting role must prepare its. biological opinions

on the basis of the best information available. Insufficiency of

information does not discharge FWS from its responsibility to

determine whether the proposed action is—or is not--likely to

jeopardize protected species or adversely modify their designated

critical habitat. Such a determination roust be made within the

tine limits prescribed for consultation. Although a decision

cust be made, if the information is inadequate the proposing

agency must seek to develop better information to meet the

220House Report No. 567, 97th Cong ., 1st Sess., at 13, reprinted in
1982 U.S. Code Cong. & Ad. News 2807, 2813.

t^ySl 83



agency must seek to develop better information to meet the

requirements of Section 7. In situations of uncertainty, the

strong emphasis on conservation of endangered species pervading

the ESA indicates that the benefit of the doubt should be given

to endangered species.

C. The Duty to Insure

Section 7 creates a legally enforceable duty on the part of

all federal agencies and departments to avoid jeopardizing

protected species. In TVA v. Hill, the Supreme Court stressed

the importance of this duty:

One would be hard pressed to find a

statutory provision whose terms were any

plainer than those in §7 of the Endangered

Species Act. Its very words affirmatively

command all federal agencies "to insure that

actions authorized, funded, or carried out by

them do not jeopardize the continued exist

ence" of an endangered species or "result- in

the destruction or modification of habitat of

such species ...." This language admits of

no exception.221

In this section we address how a federal agency discharges its

duty to insure. We consider first what an agency must do to

221TVA v> Hill, supra note 54, at 173 (emphasis in original).
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fulfill its duty. We then turn to the question of the limits

that exist to what an agency may do in this same connection.

1. What Must Be Done

We know that in certain circumstances the agency must

prepare a biological assessment "for the purpose of identifying

any endangered species or threatened species which is likely to

be affected by [its proposed] action."222 The agency must

consult with FWS regarding its proposed action.22^ During the

consultation period the proposing agency must refrain from making

any irreversible or irretrievable commitment of resources which

might foreclose necessary alternatives.22* The FWS concludes

that the action as proposed should not be undertaken it must

recommend reasonable and prudent alternatives.225 The final

administrative determination regarding whether the action can be

undertaken and meet the duty to insure rests, with the proposing

agency.226 jn anv case its decision must be based on the best

scientific and commercial data available.227 such are the now

familiar statutory requirements under Section 7.

22216 U.S.C. §1536(c).

22316 u.S.C. §1536(a) (2) .

22416 U.S.C. §1536(d) .

22516 U.S.C. §1536(b)(3)(A).

22650 C.F.R. S02.04(g).

2271,6 U.S.C. §1536(a)(2).
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Where the federal agency is itself the proponent of the

activity potentially jeopardizing an endangered species, the

commands of Section 7 would appear to be paramount. In TVA

v . Hill228 the Supreme Court required that completion and

operation of a major dam by a federal entity be enjoined because

of conflicts with the requirements of Section 7 even though $100

million had been expended and the project was substantially

complete. The Court emphasized the "priority11 to be given to

endangered species protection over the "primary missions" of

federal agencies.229

In dissent, Justice Powell stated: "The Court today holds

that §7 of the Endangered Species Act requires a federal court,

for the purpose of protecting an endangered species or its

habitat, to enjoin permanently the operation of any federal

project, whether completed or substantially completed."230 jn

his view, the duty of the agency under Section 7 exists only at

the time the agency is "deciding whether to authorize, to fund,

or to carry out" an action.231 Addressing this issue in a

footnote, Chief Justice Burger concluded that such an interpre

tation is "flawed:"

228gupra note 54,

229ld. at 185.

. at 195. It is interesting that Justice Powell here

puts the~3uty on a federal court to enjoin such activities rather

than on the federal agency to cease them.

231id. at 205.
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First, under its view, the words "or carry

out" in §7 would be superfluous since all

prospective actions of an agency remain to be

"authorized11 or "funded." Second, the

dissent's position logically means that an

agency would be obligated to comply with §7
i

only when a project is in the planning

stage. But if Congress had meant to so limit

the Act, it surely would have used words to

that effect, as it did in the National

Environmental Policy Act ....232

Under this interpretation of Section 7, a federal agency's duties

regarding protection of endangered species extends even to

ongoing activities and operations of those agencies.233

r

(5# at 173-174, note 18. The case of Carson-Truckee

Water Conservancy District v. Clark, 741 F.2d 257 (9th Cir. 1984)

presented I situation in which the ongoing operation of a

federally constructed reservoir, originally intended to supply

irrigation water but being used to maintain water levels needed

to protect an endangered fish species in Pyramid Lake, was

challenged by those who had expected to receive the water. The

federal Circuit Court upheld the authority of the Secretary of

the Interior under the ESA to make this use of the reservoir.

However, it found this authority not under §7(a)(2) but under the
purposes and policy sections and the definition of conserve (16

U.S.C. §1531 (c) & (b) and §1532(3)). Id. at 262. The court
stated that §7(a)(2) concerns only situations in which an action
is to be undertaken. It .distinguished such situations from the

case at hand in which the action was ongoing and it involved a

specific effort to conserve an endangered species. However,

applying the reasoning in TVA y.Hi 11, there is no reason why

Section 7(a)(2) should not apply in such a situation.

233Since the endangered status of the Colorado squawfish,
the humpback chub, the bonytail chub has been determined to be

the result of large water storage projects constructed and

operated by the BOR on the Colorado River, it would seem that
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In cases where the federal role concerns the provision of

financial assistance or the granting of permission, the agency's

duty is measured by its statutory authority. As Judge Kane

stated in Riverside Irrigation District v. Andrews;23* "While

the Endangered Species Act does not expand the scope of federal

agency's authority, its clear language 'shall insure1 directs

them to exercise their authority under other statutes to the

fullest extent possible to carry out its aims." Judge Kane went

on to suggest that if an agency's authority permitted it to act

in a way that would protect endangered species then it was

required to do so under the ESA.

It was precisely the issue of agency authority that the 10th

Circuit focused on in the appeal of Riverside Irrigation District

v. Andrews.235 This case involved a review of a decision by the

Corps of Engineers requiring Riverside to apply for a Section 404

permit because of effects that would result from the operation of

the dam. The Court noted the statutory provision in the Clean

Water Act requiring that, a permit by obtained for any discharge

their continued operation is potentially susceptible to being
enjoined. See note 87 and accompanying text supra. Though such
a result is~nTghly unlikely, the existence of the continuing duty
under Section 7 suggests a strong federal responsibility to

protect and restore these species through positive conservation

programs.

234568 F. Supp. 583, 588 (D. Colo. 1983).

235758 F.2d 508 (10th Cir. 1985). See also the discussion
in text accompanying notes 152-159, supra.

1
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"incidental to any activity having as its purpose bringing an

area of navigable waters into a use to which it was not pre

viously subject, where the flow or circulation of navigable

waters may be impaired or the reach of such waters reduced."236

Based on this provision and its implementing regulations, the

court concluded: "Thus, the statute focuses not merely on water

quality, but rather on all of the effects on the 'aquatic

environment* caused by replacing water with fill material."237

Given this rather broad reading of the authority of the Corps of

Engineers and the pervasiveness of the Section 404 requirement in

water development activities, endangered species protection

appears certain to be a major consideration in all future water

development projects.

In National Wildlife Federation v. Coleman238 the Department

of Transportation (DOT) was required to insure that the Missis

sippi State Highway Department (MSHD) did not construct an

interchange in an area designated as critical habitat for the

endangered Mississippi Sandhill Crane, The EIS had noted that

private development would accompany highway construction,

resulting in further threats to the existence of the crane. Even

though the highway construction agencies cannot control such

236Riverside Irrigation District v. Andrews, 758 F.2d 508,
512 (10th Cir. 1985). The statute is cited at 33 U.S.C. §1344 (f) (2).

237Riverside Irrigation District v. Andrews, 758 F.2d 508,
512 (loth Cir. 1985) .

238529 F.2d 359 (5th Cir. 1976).
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development they can influence it by location of interchanges.

The duty to insure required the DOT to modify the highway design

accordingly.

In Nebraska v. Rural Electrification Administration,239 the

court found the conditions attached to a section 404 permit by

the Corps of Engineers insufficient to discharge its duty under

Section 7 of the ESA. According to Judge Urbom:

The Conditions do not commit the Corps to do

anything and the precautions mandated for the

permittee are to be triggered, for the most

part, if the Corps of District Engineer

decides they should be. A declaration by the

Corps that it "may" require modification of

reservoir operations "if such is deemed to be

in the best public interest" does not assure

action by the Corps.... Furthermore, it is

not up to the Corps of Engineers to determine

whether saving a critical habitat is "in the

best public interest." Congress has already

decided that it is.240

Thus the duty to insure requires that conditions added to a

permit to make it an acceptable action under Section 7 may not be

discretionary.

ERC 1156 (D. Neb. 1978).

# at 1173.
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The proposing agency does not have to accept a jeopardy

finding made by FWS nor does it have to incorporate the reason

able and prudent alternatives proposed under such circumstances.

However, as discussed previously,241 an agency proceeding in the

face of a negative biological opinion will be subject to careful

scrutiny by the courts—especially with regard to the quality of

the information on which it bases its decision.

On the other hand, incorporation of the reasonable and

prudent alternatives suggested by FWS is likely to be highly

persuasive to reviewing courts of the reasonableness of an action

under Section 7. Thus, in the case of Cabinet Mountains Wilder

ness/Scotchman's Peak Grizzly Bears v. Peterson,242 FWS had found

that a proposed drilling program in the Cabinet Mountains

Wilderness Area was likely to jeopardize the continued existence

of the threatened grizzly bear and had developed recommendations

for modifying the operation to avoid such jeopardy. The Forest

Service subsequently approved a modified drilling plan which

incorporated all of the FWS recommendations. The court obviously

was impressed by this fact in finding that the Forest Service had

fulfilled its duty under Section 7.243

241see discussion in text accompanying note 203 supra.

242685 Fo2d 678 (D.C. Cir. 1982).

243*pne court applied the arbitrary and capricious standard
in reviewing this Forest Service action. Plaintiffs had argued
that the special concern for protection of endangered species in
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2. What Are the Limits?

Since Section 7(a)(2) does not provide additional

authority, the major limitation regarding the actions of an

agency to discharge its Section 7 duty comes from its own

statutory authority. As in the case of Riverside Irrigation

District v. Andrews244 the courts will refer to the statute under

which the permit is to be issued to determine the scope of

considerations to be addressed. Given the strong protection

policy found in the ESA it is likely that courts will be inclined

to take a broader—rather than a narrow—view of the available

authority.

I

0WS

Assuming the hurdle of existing agency authority is crossed

there still remain questions regarding conflicts with other

federal laws, state laws, interstate compacts, and, ultimately,

the U.S. Constitution. A full examination of these issues is

beyond the scope of this paper. Only preliminary observations

will be offered here.

First, regarding conflicts with other federal laws, it seems

clear that Congress intended that the ESA override other laws to

the ESA suggested that a d_e novo review of agency actions

in such situations would be more appropriate. Coggins and

Russell, supra note 162 at 1497-1498, argue that the public trust

doctrine should be applied in judicial review of such conflicts.

244758 P.2d 508 (10th Cir. 1985).

92



on

■OS

s

pin

ns

the extent that they direct activities or actions that would

jeopardize endangered species. This fact became, so plain

following the case of TVA v. Hill245 that Congress added a

special exemption section to the ESA to allow exceptions in

special cases.246

i As a general matter, in instances of specific conflict

between a federal and a state law the federal law is supreme.247

However, the "exercise of federal supremacy is not lightly to be

presumed."248 wherever possible, courts will seek to accommodate

both federal and state interests.249 In the 1982 Amendments,

Congress added the following in the "Policy11 section of the ESA:

"It is further declared to be the policy of Congress that Federal

agencies shall cooperate with state and local agencies to resolve

water resource issues in concert with conservation of endangered

245gUpra note 54.

U.S.C. §1536(a)(2), (e) , (p). See discussion in note

59 supra.

247The Supremacy Clause of the U.S. Constitution, art. VI,
cl. 2 establishes that the U.S. Constitution and laws enacted

pursuant thereto are the supreme law of the land. Thus state

laws that "interfere with, or are contrary to, the laws of

Congress" are invalid. Gibbons v. Ogden, 22 U.S. (9 Wheat.) 1,

211'(1824) .

248schwartz v. Texas, 344 U.S.. 199, 203 (1952).

249gee, e.g., the statement in Riverside Irrigation District
v. Andrews, 758 F.2d 508, 513 (10th Cir. 1985) concerning the

alleged conflict between the ESA and state water law: "A fair

reading of the statute as a whole makes clear that, where both

the state*s interest in allocating water and the federal govern

ment's interest in protecting the environment are implicated.

Congress intended an accommodation."
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species."250 Moreover, Congress has shown long-standing defer

ence to state law in the water area.251

The Riverside case also raised the question of the ability

of Section 7, in combination with Section 404, to affect the

250x982 Amendments, supra note 74, §9(a).

251california v. United States, 438 U.S. 645 (1978). In
1982, the Assistant Attorney General of the U.S. Justice Depart

ment stated that "the federal constitutional authority to preempt

state water law must be clearly and specifically exercised,

... otherwise the presumption is that western states retain

control over the allocation of unappropriated water within their

borders." Legal Memorandum, Federal "Non-Reserved" Water Rights

(1982).

252opening Brief for Plaintiff-Intervenor-Appellants at 1,
Riverside Irrigation District v. Andrews, 758 F.2d 508 (10th

Cir. 1985).

253RiVerside Irrigation District v. Andrews, 758 F.2d 508,
512 (10th Cir. 1985) .
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In the Riverside case the question was presented concerning

whether Section 7, in combination with Section 404 of the Clean

Water Act, was intended to regulate water allocation and use

established under Colorado law.252 jn its decision, the Court of

Appeals noted the intention of Congress in the Clean Water Act to

seek an "accommodation" of the "state's interest in allocating

water and federal government's interest in protecting the

environment... ."253 However, it felt such an accommodation could

best be reached in the subsequent permit process.
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provisions of an interstate compact.254 it was argued that if

the permitting power under Section 404 were to be used to prevent

the storage of water in Colorado by the holders of valid water

rights the effect would be to abrogate the terms of the South

platte River Compact which allocates the stream flows between

Colorado and Nebraska.255 The Circuit Court did not reach this

issue since it noted that

The action by the Corps has not denied

Colorado its right to water use under the

South Platte River Compact. All that has

ity

254gee especially Brief of Cache La Poudre Water Users
Association, Riverside Irrigation District v. Andrews, 758 F.2d

508 (10th Cir. 1985).

2 5 5see discussion of the South Platte Compact in text
accompanying note 7 supra.
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i been done is to deny them the ability to

proceed under a nationwide permit and to

require them to apply for an individual

permit under public notice and hearing

procedures. As the plaintiffs may receive an

individual permit and be able to proceed with

the project, a decision on the question of

the impact of the interstate compact would be

premature.256

fe

' The South Platte River Compact concerns the division o!

waters as between the appropriators in the states of Colorado and

Nebraska. Appropriations in either state may be subject to

federal regulation. Such regulation is not concerned with

matters covered in the Compact though it may have important

indirect effects. Compacts are a constitutionally authorized257

rr,ethod for resolving disputes among the states. Once congres

sional assent is given, such compacts are given the status of a

federal law.258 While an express intent is most certainly

necessary to abrogate a compact, there is no clear reason why the

implementation of this law (the compact) should not be subject to

the achievement of other federal objectives as expressed in other

256Riverside Irrigation District v. Andrews, 758 F.2d 508/
513-14 (10th Cir. 1985).

257U.S. Const, art. I, §10, ch. 3.

258Cuyler v. Adams, 449 U.S. 433, 438 (1981).
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federal laws such as the ESA.

The ultimate legal limitation is the Fifth Amendment's

prohibition against the taking of private property without just

compensation.259 The exercise of governmental power inevitably

has some effect on private property rights. The clear trend in

thei law has been to permit increasing infringement on such

property rights to achieve broader public purposes.260 Although

a number of attempts have been made to define the principles

under which decisions in this area of the law are being made,261

the cases appear to be ad hoc determinations not reconcilable on

traditional legal grounds.262 Reflecting on the case of Penn

Central Transportation Co. v. City of New York,263 Professor Sax

offered the following explanation:

We have endowed individuals and enterprises

with property because we assume that the

private ownership system will allocate and

259u.s. Const, amend. V.

260see, Sax , "Takings , Private Propertyand Public Rights," 81 Yale
L. J. 149 (1971).

261cood examples include Rose, "Mahen Reconstructed: Why the
Takings Issue Is Still a Muddle," 57 So. Cal. L. Rev. 561 (1984);

B. Ackerman, Private Property and the Constitution (1977);

Michelman, "Property, Utility, and Fairness: Comments on the
Ethical Foundations of 'Just Compensation' Law," 80
Harv. L. Rev. 1165 (1967) .

262oakes, "'Property Rights' in Constitutional Analysis
Today," 56 Wash. L. Rev. 583, 602 (1981).

263438 U.S. 104 (1978) .
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reallocate the property resource to socially

desirable uses. Any such allocational system

will, of course, fail from time to time. But

when the system regularly fails to allocate

property to "correct" uses, we begin to lose

faith in the system itself. Just as older

systems of property, like feudal tenures,

declined as they became nonfunctional, so our

own system is declining to the extent it is

perceived as a functional failure. Since

such failures are becoming increasingly

common, the property rights that lead to such

failure are increasingly ceasing to be

recognized. 2^4

Whatever the reason, there is no question that property rights of

all kinds are subject to significant restraints and limitations.

Professor Tarlock has suggested that it may be fruitful to

consider the reach of the ESA in the context of federal regula

tory rights.265 Thus he argues:

Regulatory programs such as the Endangered

Species Act and section 404 of the Clean

264gax, "Some Thoughts on the Decline of Private Property,"
58 Wash. L. Rev. 481, 484 (1983).

265Tarlock, "The Endangered Species Act and Western Water
Rights," 20 Land & Water L. Rev. 1 (1985) [hereinafter cited as
Tarlock], at 3.
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* as

Water Act create "regulatory property

rights.11 These programs are usually not

conceptualized as property rights assign

ments, but any program that prevents the

degradation of commons effectively does

this. Modern regulatory programs cancel the

, historic de facto assignment of property

rights in .commons to exploiters and reassign

them to the government as the agent for the

public generally. It is therefore important

to characterize the results of regulatory

programs as "regulatory property rights" in

order to appreciate the potential effect of

such programs and to compare the costs and

benefits of federal government intervention

on a traditional area of private rights.266

>.s discussed, the ESA has been found by one court not to be an

independent source of regulatory authority.267 However, it does

require that agencies make full use of existing regulatory

authority to meet the requirements of Section 7. In the exercise

of this regulatory authority, conflicts with existing private

property rights are certain to arise. If takings questions are

involved, the courts are likely to be strongly influenced by the

266Id.

267Riverside Irrigation District v. Andrews, 568

F.Supp. 583, 588 (1983), aff'd, 758 F.2d 508, 512 (10th

Cir. 1985). See discussion in text accompanying note 234 supra.
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shifts in thinking noted by Professors Sax and Tarlock.

VI. Achieving the Purposes of the ESA

The stated purposes of the ESA are "to provide a means

whereby the ecosystems upon which endangered species and threat

ened species depend may be conserved, [and] to provide a prograa

for the conservation of such endangered species and threatened

species, ...."268 At base, then, the ESA seeks the "conser

vation" of endangered species—that is, to bring such species to

the point where the measures of the ESA are no longer neces

sary.269 To this point, we have focused almost exclusively on

one narrow but obviously very potent part of the ESA—the Section

7 (a) (2) duty of federal agencies not to act in a way that is

likely to jeopardize the continued existence of protected

species. We now turn to the affirmative responsibilities

provided in the ESA to achieve its conservation purposes. We

discuss first the relevant statutory provisions and the few legal

cases that have interpreted these provisions. We then discuss

encouraging developments on the Colorado and Platte Rivers in

which more broadly-based management approaches are underway.

26816 U.S.C. §1531(b). A third purpose is to carry out
the treaties and conventions entered into to protect endangered

species.

26916 U.S.C. §1532(3) (definitions of "conserve," •'conser
ving," and "conservation").

100



A. Affirmative Agency Responsibilities Under the ESA

Section 5 of the 1973 Act requires the Secretary of the

Interior to "establish and implement a program to conserve

..." protected species.270 Emphasis was placed on land acqui

sition although the Secretary also was directed to utilize "other

authority11 under the Fish and Wildlife Act of 1956,271 the Fish

and Wildlife Coordination Act,272 and the Migratory Bird Conser

vation Act.273 The 1978 Amendments added the requirement that

the Secretary of Agriculture establish a conservation program

"with respect to the National Forest System.f|274

Of these three, the Fish and Wildlife Coordination Act is by

far the most significant. This law provides that whenever any

waters are "proposed or authorized to be impounded, diverted, the

channel deepened, or ... otherwise controlled or modified for any

270codified as amended at 16 U.S.C. §1534. This section was
largely a restatement of Section 2 of the Endangered Species

Preservation Act of 1966, Pub. L. 89-669, 80 Stat. 926.

27116 U.S.C. §§ 742a et seq. The major accomplishment of
this Act was to establish the U.S. Fish and Wildlife Service and

create an Assistant Secretary for Fish and Wildlife within the

Department of the Interior. There is very little attention given

in the provisions for fish and wildlife conservation.

27216 U.S.C. §§ 661 et seq. For a good discussion of the
evolution and current status of the law, see Bean, supra note 42

at 181-195.

273^6 U.S.C. §§ 715 et seq. Originally passed in 1929, this
act authorized the purchase of areas of land and water necessary

for the conservation of migratory birds. Some management

authority for these reservations was provided.

Amendments, supra note 58, §12, 16 U.S.C; §1534(a).
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purpose whatever, ..., by any department or agency of the United

States, or by any public or private agency under Federal permit

or license, such department or agency first shall consult

..." with FWS "with a view to the conservation of wildlife

resources by preventing loss of and damage to such resources as

well as providing for the development and improvement thereof in

connection with such water resource development."275 Further

more, federal agencies are "authorized" to modify future water

development projects to "accommodate the means and measures for

such conservation of wildlife resources as an integral part of

such projects: ...."276 Agencies also are authorized to purchase

land for the same purposes. An analysis of the wildlife benefits

or losses that would result from a new water development project

must be submitted to Congress when requesting authorization.277

i

Based on these provisions, FWS is given a substantial role

in the planning of major federal water development projects and

other water-related activities for which federal permits are

required. Such situations provide the FWS with opportunities to

further its conservation responsibilities under the ESA.278

27516 O.S.C. §662(a).

27616 U.S.C. §662(c) .

27716 U.S.C. §662(f).

278However, Bean, supra note 42, at 193 cites a 1974
General Accounting Office study concluding that this act has not

been effectively carried out. The reasons given were failure of

the construction and permitting agencies to consult with the

wildlife agencies, failure of the wildlife agencies to evaluate
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When the ESA was enacted in 1973, it was thought that the

states would play a major role in the enforcement of the prohi

bitions in the Act and in implementing the conservation program

to be established by the Secretary of the Interior.279 section 6

of the 1973 Act provides that "[i]n carrying out the program

authorized by this Act, the Secretary shall cooperate to the

maximum extent practicable with the States."280 The Secretary is

authorized to enter into management agreements with any state

concerning any area established for the conservation of protected

species.281 Finally, the Secretary is authorized to enter into

cooperative agreements with states which establish an acceptable

conservation program.282 in a reaffirmation of support for such

programs, Congress increased the federal matching share from

66 2/3% to 75% for single state projects and from 75% to 90% for

multi-state projects.283

wildlife impacts in an effective and timely manner, and failure

of the FNS and NMFS to resolve jurisdictional disputes. As Bean

points out, (p. 187) the National Environmental Policy Act has
substantially subsumed the requirements of the Coordination Act.

: 279see note 36 supra.

U.S.C. §1536(a). The states are to be consulted
before habitat lands are acquired by the federal government.

28116 U.S.C. §1535(b).

U.S.C. 6l535(c).

283i982 Amendments, supra note 58, §3; 16
U.S.C. §1535(d)(2)(i) & (ii).
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Section 7 of the 1973 Act required the Secretary to "review

other programs administered by him and utilize such programs in

furtherance of the purposes of this Act."284 All other federal

agencies and departments were to "utilize their authorities in

furtherance of the purposes of this Act by carrying out programs

for the conservation of endangered species and threatened species

listed pursuant to section 4 of this Act . ..."285 Thus all

federal entities are given an affirmative responsibility to

implement programs for the conservation of endangered species.286

Finally, in 1978, Section 4 of the ESA was amended to add

the following:

The Secretary shall develop and implement

plans (hereinafter in this subsection

referred to as "recovery plans") for the

conservation and survival of endangered

species and threatened species listed

pursuant to this section, unless he finds

that such a plan will not promote conser

vation of the species* The Secretary, in

2841973 Act, supra note 33; 16 U.S.C. §1536(a)(l).

286Under the 1966 Act, supra note 23, the Interior Secretary

was to "encourage other Federal agencies to utilize, where

practicable, their authorities in furtherance of the purposes of
this Act...." §2(a). The 1973 Act substantially altered the
responsibility of federal agencies for the conservation of
protected species.
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developing and implementing recovery plans,

may procure the services of appropriate

public and private agencies and institutions,

and other qualified persons.287

This amendment gave legislative approval to a practice already

underway in FWS. The major purpose of the amendment appears to

have been to assure that preparation of sudh plans would receive

adequate budgetary support.288 In 1982, this subsection was

amended to add a requirement that in developing and implementing

recovery plans the Secretary "shall, to the maximum extent

practicable, give priority to those endangered species or

threatened species most likely to benefit from such plans,

Amendments, supra note 58, §11(5), codified as
amended at 16 U.S.C. §1533(577

288Discussion of this provision in the House Report accom
panying the 1978 Amendments is limited. The section-by-section

analysis states:

The bill adds a new subsection (g) to section 4

which would require the Secretary to develop and

implement recovery plans for listed species. Such

plans would be designed to ensure the conservation or

survival of each listed species. Recovery teams may be

appointed by the Secretary, where appropriate, to aid

in developing or implementing a recovery plan for a

particular species. Such plans shall be as long and; as

detailed as is necessary and consonant with their

purpose of providing a framework for actions directed

at conserving or, at least, insuring the survival of

the subject species. Although recovery plans are

implicit in the Endangered Species Act, the Act does

not specifically mandate recovery plans. As a result,

recovery plans have been given a low priority within

the Endangered Species Act budget.

House Report 1625, 19, 95th Cong., 1st Sess., reprinted in 1978

U.S. Code Cong & Ad. News 9453, 9469.
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particularly those species that are, or may be in conflict with I
i

construction or other developmental projects or other forms of J
■ -

economic activity, ...."289 E,

Guidelines for the development of recovery plans were

established in 1981.290 According to these Guidelines, plans are

to be built around a step-by-step outline of problems or limiting

factors which must be solved or reduced (recovery factors).

Actions to correct these factors are to be identified and divided

into specific ranked assignments for handling by each agency,

organization, and individual participating in the species1

recovery (implementation factors). In reality, so little is

known about most endangered species that recovery plans operate

more like research agendas than implementation plans. Under the

prioritization system now in effect, species identified as in

possible or actual conflict with proposed construction projects

or other forms of economic activity are to be given special

attention in the development and implementation of a recovery

plan.291

While these statutory provisions exist, it is not clear what

enforceable duties arise under them. At a minimum, these

Amendments, supra note 74, §2(a)(4)(D).

290U.S. Fish and Wildlife Service, Endangered and Threatened
Species Recovery Planning Guidelines, May 29, 1981.

29148 Ped. Reg. 43098 (1983).
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with provisions "may at least establish the authority to carry out

endangered species programs in agencies that did not previously

have such authority."292 jn addition, at least three federal

district courts and one circuit court have relied on the broader

language of the ESA in reviewing activities of the Department of

the Interior.

In Defenders of Wildlife v. Andrus293 plaintiffs argued

that FWS regulations governing the hours during which sport

hunting of migratory game birds may occur violated the ESA and

other authorities. FWS responded that the ESA only required that

the regulations not jeopardize the continued existence of the

protected migratory birds--the Section 7(a)(2) requirement.

However, Judge Gesell concluded that "[t]he Service has misinter

preted the Endangered Species Act of 1973."294 Citing several

other provisions of the ESA including Section 7 (a) (1) and the

definition of "conservation" he noted: "It is clear from the

face of the statute that the Fish and Wildlife Service, as part

of Interior, must do far more than merely avoid the elimination

of protected species. It must bring these species back from the

brink so that they may be removed from the protected class, and

292Bean, supra note 42, at 356. Bean is referring to the
language of Section 7(a)(l) specifically.

293428 F. Supp. 167 (D.D.C. 1977).

at 169.
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it must use all methods necessary to do so."295

In Connor v. Andrews296 the federal district court again was

reviewing FWS hunting regulations. This time the court upheld

the regulations though it cited with approval the holding of

Defenders of Wildlife v. Andrus that "the Secretary of the

Interior has an affirmative duty under the Endangered Species Act

to bring endangered species to the point at which they may be

removed from protected status."297

^K

The litigation surrounding use of the water in the Stampede

Reservoir by the Department of the Interior has provided an

unusual opportunity for the courts to consider the implications

of the ESA as a source of authority. Plaintiffs brought an

action against the Secretary of the Interior to compel him to use

the Stampede Reservoir, a project constructed under the Reclama

tion Act of 1902, for reimbursable reclamation purposes such as

irrigation, power generation, and municipal water supply.298

at 170.

F. Supp. 1037 (D. Tex. 1978).

;[(3. at 1041. Accord, Organized Fisherman of Florida

v. Andrus, 488 F. Supp. 1351, 1356 note 10 (D. Fla. 1980).

298-rhis litigation has produced three legal opinions to
date. The first, Carson-Truckee Water Conservancy District

v. Watt and Pyramid Lake Paiute Tribe of Indians, 537
F. Supp. 106 (D. Nev. 1982), held that the plaintiffs have

standing and that the Secretary must sell all of Stampede's water

except that necessary to fulfill his trust obligations to the

Tribe and to protect the listed species in the Lower Truckee

River. The second, Carson-Truckee Water Conservancy District
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Since its construction in 1970, the primary use had been water

releases to protect the fishery in the Little Truckee River and

pyramid Lake in the Pyramid Lake Paiute Indian Reservation. The

fishery includes the cui-ui, a listed endangered species, and the

Lahontan cutthroat trout, a listed threatened species.299 Citing

the policies, purposes, and definitions sections of the ESA,300

judge Solomon found this law required the Secretary of the

Interior "to give the Pyramid Lake fishery priority over all

other purposes of Stampede until the cui-ui fish and Lahonton

cutthroat are no longer classified as endangered or threat

ened."301 In an interesting twist, the court specifically found

that the Secretary's duty under the ESA is not limited to the

v. Watt, 549 F. Supp. 704 (D. Nev. 1982) (hereinafter Carson-

Truckee v. Watt) held that the Secretary could dedicate all the

water in the Stampede Reservoir to the conservation of protected

fishes. In Carson-Truckee Water Conservancy District v, Clark,

741 F.2d 2 57 (9th Cir. 1984) (hereinafter Carson-Truckee

v. Clark) , the Ninth Circuit affirmed the District Court deci

sion.

299carson-Truckee v. Watt, supra note 298, at 707.

300Tne policy statement is found at 16 U.S.C. §1531(c) ("all
Federal departments and agencies shall seek to conserve endan

gered species and threatened species and shall utilize their

authorities in furtherance of the purpose of this chapter"); the

purpose statement is at 16 U.SoC. B1531(b) ("the purposes of this

chapter are to provide a means whereby the ecosystems upon which

endangered species and threatened species depend may be con

served, [and] to provide a program for the conservation of such

endangered species and threatened species, ....); the definition

of "conserve" is found at 16 U.S.C. §1532(2) ("The terms 'con
serve,1 'conserving,1 and 'conservation1 mean to use and the use

of all methods and procedures which are necessary to bring any
endangered species or threatened species to the point at which

themeasures provided pursuant to this chapter areno longer necessary."

301carson-Truckee v. Watt, supra note 298, at 710.
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Section 7(a)(2) prohibition against undertaking actions that are

likely to jeopardize the continued existence of a protected

species but include the affirmative duty to restore listed

species.302

The Ninth Circuit affirmed that District Court opinion.303

Judge Pregerson also found clear statutory authority for the

Secretary's actions in the ESA:

ESA. ..., directs the Secretary to use

programs under his control for conservation |

purposes where threatened or endangered

species are involved. Following this

directive, the Secretary here decided to

conserve the fish and not to sell the

project's water. Given these circumstances,

the ESA supports the Secretary's decision to

give priority to the fish until such time as

they no longer need ESA's protection.304

302Id. citing Defenders of Wildlife v. Andrus. The central
issue in this case concerned the amount of water inr Stampede

Reservoir that could be dedicated to protection of the fishery.

Plaintiffs argued that the Secretary's responsibility was limited

to avoiding jeopardy, a standard they argued would not require
use of all the water. Interior's position was that restoration,

of the protected fishes requires all the water in reservoir (and

more)• It was in this context that the court rejected applica

tion only of the Section 7(a)(2) requirement.

303carson-Truckee v. Clark, supra note 298.

304j^# at 262. To the provisions of the ESA mentioned in
the District Court decision, Judge Pregerson added the Section
7(a)(I) charge to utilize other programs in furtherance of the
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Section 7 (a) (2) was found inapplicable because it concerns only

actions yet to be undertaken.3°5

To summarize, the clearly stated purpose of the ESA is the

conservation of threatened and endangered species.306 Conserva

tion is defined as using all methods necessary to bring about a

recovery of such species.307 Recovery plans are to be prepared

and implemented to achieve conservation of protected species.308

Specific direction is given to the Secretaries of Interior,

Commerce and Agriculture to establish and implement a conser-

conservation purposes of the ESA.

as discussed in note 232 supra this view appears to

be contrary to language in TVA v. HillT A better view is that
Section 7(a)(2) represents the minimum requirement and that the

other referenced portions of ESA authorize additional activi

ties. The former is limiting and protective; the latter are

restorative. It is interesting to note that the court recognized

but did not decide the larger question of whether these latter

provisions require that conservation actions be undertaken:

Because we hold that the Washoe Project Act

does not require the Secretary to sell water

for M & I use, we need not reach the question

whether, given competing mandatory statutory

directives, the Secretary would be required

to use the project's water entirely for

conservation purposes under ESA §2(b), (c),
§3(3), & §7(a)(l). Similarly, because the
Secretary actively seeks to use the project

for conservation purposes, we need not

consider the extent of his affirmative

obligations under ESA §2(b), (c) , §3(3), &
§7(a)(l) had he decided neither to sell the
water nor to protect the fish. Id.

30616 u.S.C. Il531(b).

u.S.C. 1532(2).

30816 u.S.C. §1533(f).
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vation program including the purchase of land and water.309

Cooperative programs with the states are authorized and encour

aged.33-0 And, finally, all federal agencies are to utilize their

authorities to achieve the conservation of protected species.311

Several courts have determined that the ESA imposes an affirma

tive duty on the Secretary of the Interior to bring about the

restoration of protected species and that the activities of the

Department must comport with this requirement. Certainly the ESA

provides substantial authority for undertaking conservation

activities, perhaps even when such activities conflict with other

statutory directives. However, the enforceability of this

"affirmative duty" remains unclear,

B. A Management Approach

From a biological standpoint, endangered species conserva

tion requires an ecosystem approach. Thus it has been stated

that

the most effective approach to biological

conservation revolves around the preservation

of ecosystems rather than species, focusing

primary attention on preserving viable,

interacting groups of species simultaneously,

with subsidiary effort being devoted to

U.S.C. §1534(a).

31016 U.S.C. Il535(a).

31116 U.S.C. Il536(a)(l).
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protection of individual species within

certain guidelines when feasible. By

preserving ecosystems rather than species,

resources devoted to biological conservation

will be used more efficiently, a larger

number of viable species will ultimately be

preserved, and ecologically sound natural

resource development will proceed along more

efficient and predictable paths.312

Indeed, the ESA's stated purpose is "to provide a means whereby

the ecosystems upon which endangered species and threatened

species depend may be conserved ....w313 However, nwe are not

sure what integrated ecosystem management means and we are

reluctant to make major institutional changes to try and manage

our resources to this end."314

It is certainly true that ecosystem management for all

endangered species is simply not feasible, even if we knew how to

do it. However, in situations where there is considerable and

continuing conflict involving an identifiable area or ecosystem

312Smith, The Endangered Species Act and Biological Conser
vation, 57 Southern California L. Rev. 361, 362 (1984).

31316 U.S.C. Il531(b).

314<rariocjc# supra note 265 at 29. Thus he concludes that

"[t]he Endangered Species Act will continue to be applied to

activities on a case by case basis and water project managers and

regulators will be forced to make a number of difficult

decisions.11 Id.
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it is obviously sensible to address those conflicts in the

context of the entire area or system rather than on a piecemeal

basis. River basins present such a coherent system. Rivers in

the arid West are inevitably affected by the water depletions

accompanying growth and development. In turn these depletions

will continue to adversely affect the plant and animal life

dependent on the maintenance of original conditions.

It is not enough, in the case of river systems, to focus

only on the effect of one project involving a federal action in

one location and its impact on the desired conditions in some

other particular part of the river. Nor is it sensible to

require that new development redress the cumulative adverse

effects of all development that has preceded it, even if the new

development could somehow manage to do this. If water is

required in certain parts of the river in specific amounts and at

specific times, the solution should be considered in the context

of the entire system. If other options are available, they too

should be considered in this broader context.

Such an approach is clearly feasible under the ESA.

Recovery plans, rather than being the vague research agendas that

they often presently are, should be implementable plans to

achieve the recovery of the species. Dependent upon the parti

cular species involved, these plans should be developed not just

by the biologists in FWS but also by representatives from other
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federal agencies (and state agencies where appropriate) likely to

be involved in actually implementing the "methods and procedures11

needed to recover the species.315 In some cases so little may be

known that research is essential before anything can be done.

However, especially in those situations where considerable

conflict has already occurred and the need for action is appar

ent,'it is essential to begin developing coherent strategies

aimed at achieving the real purposes of the ESA.

Indeed, as discussed, developments of this sort are already

underway on the Colorado River. Although the legal status of

this cooperative effort is rather vague, it does offer the

important potential of providing solutions to the long-term needs

of the endangered fishes in addition to accommodating more

immediate conflicts.

In the case of the Platte River, such an approach would open

up all the possible ways in which the habitat needs of the

whooping crane (and other protected species dependent on the

Platte River) could best be met. For example, because of the

very specific water levels believed to be desirable for the crane

for roosting during its migration it may be most effective to

have water storage dedicated to this purpose created just above

i the critical habitat area. It may also be that a greater need

i
% 1

315state agency biologists often are major members of
recovery teams. However, representatives of other implementing

instrumentalities may not be included.
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for the crane is to have less encroachment on the land adjacent

to the habitat. Thus purchases of such land may be important

links to providing the conditions needed by the cranes.

The Platte River Whooping Crane Habitat Maintenance Trust,

created out of the settlement in the Grayrocks dispute,316 nas

been very active in seeking approaches to improve the crane

habitat along the Platte River. The Trust has acquired 6,000

acres of land, in fee and easements, along the Platte River in

this area.317 Moreover, it has successfully demonstrated

that mechanical clearing can be used to improve the crane

habitat.318 An attorney for Colorado water development interests

recently concluded: "Thus, on the basis of actual field work, it

appears that water development in the Platte basin can proceed,

while the whooping crane habitat is maintained, without conflict

between the Endangered Species Act, on the one hand, and state

and interstate water allocation systems, on the other."319

A broadened working group is now meeting to discuss options

316See discussion in text accompanying note 122 supra.

317G. Hobbs, "The Endangered Species Act and State Water
Allocation System: Conflict and Resolution in the Platte River
and Colorado River Basins," Mimeo of paper presented at Confer

ence on "Water and Colorado's Future, Who Turns the Tap?,"

Denver, Colorado, April 13, 1985, at 3 (hereinafter cited as

Hobbs).

at 4.
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the implementation of which would permit development of the

Narrows Project. It is too early in the process to say much

about the efforts of this group. It may be that the recent

decision by the Tenth Circuit in the Riverside case will end

present efforts to resist the intrusion of the ESA on water

development on the South Platte by means of litigation. The

couri

well

•s emphasis on seeking accommodation of interests320 fits

with the broadened working group approach.

The establishment of this working group is no panacea. The

similar effort underway on the Colorado River has been at work

for two years with little tangible result. FWS has taken a

rather rigid position with respect to what must be done to

protect the whooping crane. If real accommodation of interests

is to take place, flexibility must be demonstrated in this

regard. At the same time, water development interests must be

willing to recognize the legitimate needs for water in endangered

species protection. Without doubt, water is only one of the

needs that must be met for protecting the whooping crane but it

is an absolutely essential need. Unless this need is recognized

and adequately addressed, the outcome of the working group will

most jeertainly be failure.

VII. Summary and Conclusions

320see text accompanying note 249 supra
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The ESA is a remarkably one-pointed law. When a species is'

listed as threatened or endangered, its protection and recovery

generally take precedence over other public and private activi

ties. Though debate undoubtedly will continue regarding its

wisdom, there is little doubt at this point that such is our

present policy. Congress may not have fully appreciated the

impact of its statements in passing the 1973 Act but these

consequences have since become very apparent. Subsequent

amendments have introduced some opportunities for flexibility^

and have attempted to avoid or prevent unnecessary delays in

decision making.322 Nevertheless, the fundamental policy of the

ESA remains unchanged.

Implementation of the ESA raises very difficult problems.

Efforts to accommodate continued development and endangered

species protection are adversely burdened by major information

deficiencies, resulting in an apparent lack of acceptable

options. No one really knows the habitat conditions essential to

insure the long-term sustenance of the Colorado squawfish or the

whooping crane. Biologists are frantically seeking answers to

321gee text accompanying notes 59-60 supra. The exemption

procedure is the major example. Requiring reasonable and prudent.

alternatives is another. Still another is the consideration of

economic consequences in designating critical habitat.

3 2 2gee text accompanying note 74 supra. For example,
biological opinions must be issued within the tightly prescribed
time period even if the available information is limited.

Informal consultation is now available at an early stage in the
project to help anticipate conflicts.
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such questions. Good scientific research may demand 20 years to

produce reliable results while developers and regulators want

these answers now.

FWS under the Reagan administration has moved to administra

tively narrow the scope of Section 7. The ambit of review under

Section 7 (a) (2) is limited effectively to impacts from the

proposed action and does not include impacts from expected future

activities.323 a jeopardy finding must be based on an appreci

able impact on the survival and recovery of protected species.324

At the same time, FWS has been following a policy on the

Colorado River of allowing water development projects to avoid a

finding of jeopardy by payment of a "depletion charge."

Recent court decisions involving the ESA produce a mixed

picture. A series of cases involving the endangered species

implications of outer continental shelf leasing have allowed

initial leasing to go forward on the apparent theory that

activities at this stage are not likely to jeopardize endangered

species and that impacts from activities in later stages should

be addressed if and when these activities are to occur.325

323gee text accompanying notes 167-171 supra.

324gee text accompanying notes 188-192 supra.

I 325Viiiage Of False Pass v. Clark, 7 33 F.2d 605 (9th
Cir, 1984); North Slope Borough v. Andrus, 64 2 F.2d 5 89

m (D.C. Cir. 1980); Conservation Law Foundation v. Andrus, 623 F»2d

r[ 712 (1st Cir. 1979N ! :
i



courts have declined to undertake a more stringent review of

agency action under Section 7 (a) (2) than the arbitrary and

capricious standard under the Administration Procedure Act.326

Finally, the species protected under Section 7(a) (2) have been

held to be only those either listed or proposed for listing under

Section 4.327

At the same time the ESA has been held to require, as a

substantive and a procedural duty, the use of the best available

information in discharging agency responsibility to use all

methods and procedures to insure the protection of endangered

species.328 In the case of Section 404 permits, the ESA requires

consideration of all associated environmental impacts, including

those that result indirectly as a consequence of the permit.329

The ESA has been found to authorize the dedication of a federal

reclamation project, originally intended for irrigation purposes,

for use in protecting endangered fishes.330 Finally, a recent

326See, e.g., Cabinet Mountains Wilderness/Scotchman's
Peak Grizzly Bears v. Peterson, 685 F.2d 678 (D.C. Cir. 1982).

327Wilson v. Block, 708 F.2d 735 (D.C. Cir. 1983).

328Conservation Law Foundation v. Watt, 560 F. Supp. 561
(D. Mass. 1983) • This decision involves an outer continental

shelf lease sale. Judge Maggone appeared to be more impressed

with the teachings of Roosevelt Campobello v. EPA, supra note

200, than with Conservation Law Foundation v. Andrus, supra note

324.

329Riverside Irrigation District v. Andrews, 758 F.2d 508,
512 (10th Cir. 1985).

330carson-Truckee v. Clark, supra note 298.
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federal district court decision has held that federal actions

allowing the issuance of oil and gas leases in two Montana

national forests must be set aside pending compliance with the

2SA and NEPA.331

Efforts to achieve protection and recovery of protected

species through the use of broad-based, cooperative working

groups comprised of the concerned federal agencies, states, and

concerned private interests appear to offer some promise. The

protection and restoration of threatened and endangered species

requires a coordinated management approach. The negative,

piecemeal protection arising under Section 7 (a) (2) is essential

but ultimately insufficient to achieve the fundamental purposes

of the ESA. As a matter of equity, efficiency, and good common

sense we should be seeking the best long-run solutions to our

endangered species problems. We need to be determining our

information requirements cooperatively, developing and executing

our research programs cooperatively, and implementing acceptable

and effective restoration programs cooperatively. In the

neantime, case-by-case administration under Section 7 (a) (2) must

necessarily proceed. To the degree possible, such proposed

actions should be integrated into the broader management

efforts.332 Section 7(a)(2), for all of its potency, is only a

331Conner v. Burford, F. Supp. (D. Mont. 1985).

332por example, as the necessary habitat conditions to
insure a healthy species population are determined individual

projects could be required to contribute funds or carry out
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defensive effort. The real work under the ESA is to achieve the

recovery of these essential parts of our environment.

specific activities to help achieve these conditions. The

depletion charge approach on the Colorado River has been used to

raise funds for use in researching the needs of the endangered

fishes. Presumably, as the needs are better understood, project

proponents will be requested to undertake specific improvement

measures. The difficulty of determining the appropriate level of

contribution remains.
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Simpson, Morel-

Seytoux, Young

Yevjevich, Hall,

Salas

6/69

6/7!

12/72

6/73

1/78

6/78

10/80

12/80

12/80

9/81

2.50

6.00

4.00

8.50

7.50

6.00

4.00

4.00

6.00

4.00
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■ice

i.DO

• .00

No.

CR 114

CR 115

CR 127

Title

2. PLANNING/EVALUATION METHODOLOGY

c. Analytical Models (continued)

Author(s) Date

PLANNING MATER REUSE: DEVELOPMENT OF REUSE THEORY AND THE

INPUT-OUTPUT MODEL, VOL. I: FUNDAMENTALS

PLANNING UATER REUSE: DEVELOPMENT OF REUSE THEORY AND THE

INPUT-OUTPUT MODEL. VOL. II: APPLICATION

Turner, Hendricks 9/80

Kiooz, Kendricks 9/80

MATHEMATICAL MODELS FOR PREDICTION OF SOIL MOISTURE PROFILES Morei-Seytoux 7/83

OPTIMIZING CROP PRODUCTION THROUGH CONTROL OF UATER AND

SALINITY LEVELS IN THE SOIL (Available through the Utah

Water Research Center)

Stewart, Danieison, 9/77

Hanks, Jackson,

et ai.

PREDICTING CROP PRODUCTION AS RELATED TO DROUGHT STRESS UNDER Hanks, Pruitt, 12/83

IRRIGATION (Available through the Utah Uater Research Center) Jackson, Danielson,

et a1.

Price

13.00

6.00

4.00

IS 37 WATER FOR THE SOUTH PLATTE BASIN Hendricks, Morel -
Seytoux, Turner

IS 40 PROCEEDINGS OF THE WORKSHOP ON INSTREAM FLOW HABITAT CRITERIA Smith

IS 41 EXPLORING WAYS OF INCREASING THE USE OF SOUTH PLATTE WATER Labadie, Shafer

3/79

12/79

Free

6.00

Free

TR 8 MOOELS DESIGNED TO EFFICIENTLY ALLOCATE IRRIGATION WATER USE Anderson, Yaron, 5/77

BASED ON CROP RESPONSE TO SOIL MOISTURE STRESS Young

>.00

I 30

I

I

.0

{

.DO

I.JO

TR 14 ECONOMIC VALUE OF BENEFITS FROM RECREATION AT HIGH MOUNTAIN Aukerman, Rud

RESERVOIRS

12/78

Labadie, Fontane 9/80TR 20 DEVELOPMENT OF METHODOLOGIES FOR DETERMINING OPTIMAL UATER

STORAGE STRATEGIES

TR 24 THE SURVEY-BASED INPUT-OUTPUT MODEL AS A RESOURCE PLANNING McKean 1/81

TOOL

TR 26 AN INPUT-OUTPUT ANALYSIS OF SPORTSMEN EXPENDITURES IN McKean 1/81

COLORADO

TR 34 ENERGY AND UATER SCARCITY AND THE IRRIGATED AGRICULTURAL ' Young, Conklin, 2/82
ECONOMY OF THE COLORADO HIGH PLAINS: DIRECT ECONOMIC- Longenbaugh,

HYDROLOGIC IMPACT FORECASTS (1979-2020) Gardner

TR 44 DIRECT AND INDIRECT ECONOMIC EFFECTS OF HUNTING AND FISHING McKean, Nobe 1/84

IN COLORADO

5.00

4.00

3.00

4.00

5.00

8.00

5.00

)0

d. Planning Procedure

TR 7 MANUAL FOR TRAINING IN THE APPLICATION OF PRINCIPLES AND
STANDARDS (Uater Resources Council)

Caulfieid 12/74 11.00
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No.

CR 8

CR 15

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

20

25

41

49

52

69

80

81

94

105

106

109

120

Title

3. DEMAND REDUCTION

IMPROVING EFFICIENCY IN AGRICULTURAL WATER USE

HYDRAULIC OPERATING CHARACTERISTICS OF LOW GRADIENT BORDER

CHECKS IN THE MANAGEMENT OF IRRIGATION WATER

CR 19 HYDRAULICS OF LOW GRADIENT BORDER IRRIGATION SYSTEMS

IMPROVING EFFICIENCY IN AGRICULTURAL WATER USE

EVAPORATION OF WATER AS RELATED TO WIND BARRIERS

GROUNOWATER RECHARGE AS AFFECTED BY SURFACE VEGETATION AND

MANAGEMENT

IMPROVEMENTS IN MOVING SPRINKLER IRRIGATION SYSTEMS FOR

CONSERVATION OF WATER

CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE I • ENGINEERING.

LEGAL, AND SOCIOLOGICAL CONSTRAINTS AND/OR FACILITATORS

ENGINEERING AND ECOLOGICAL EVALUATION OF ANT I TRANSPLANTS FOR

INCREASING RUNOFF IN COLORAOO WATERSHEDS

ACHIEVING URBAN WATER CONSERVATION. A HANDBOOK

ACHIEVING URBAN WATER CONSERVATION: TESTING COMMUNITY

ACCEPTANCE

CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE II - ENGINEERING,

ECONOMIC, LEGAL AND SOCIOLOGICAL REQUIREMENTS

MUNICIPAL WATER USE IN NORTHERN COLORADO: DEVELOPMENT OF

EFF1CIENCY-0F-USE CRITERION

URBAN LAWN IRRIGATION AND MANAGEMENT PRACTICES FOR WATER

SAVING WITH MINIMUM EFFECT ON LAWN QUALITY

SALT- AND DROUGHT-TOLERANT CROP PLANTS FOR WATER CONSERVATION

THE EFFECTS OF WATER CONSERVATION ON NEW WATER SUPPLY FOR

URBAN COLORADO UTILITIES

OPTIMIZING CROP PRODUCTION THROUGH CONTROL OF WATER AND

SALINITY LEVELS IN THE SOIL (Available through the Utah

Water Research Center)

FACTORS INFLUENCING USEFULNESS OF ANT I TRANSPLANTS APPLIED

ON PHREATOPHYTES TO INCREASE WATER SUPPLIES (Available
through the California Water Resources Center)

Author(s) Date 'pntt

Kemper, Daniel son 6/69 j.OC

Heermann, Evans 6/68 4.33

Evans, Heermann, 6/70 4.00

Howe, Kincaid

Kemper

Verma,

Klute,

Linden

Cermak

Danielson,

, Hamaker

7/70

6/71

12/72

4.

S.

6.

M

00

V

Miles 6/73

Skogerboe, 6/73

Radosevich, Viachos

Kreith 9/75

Flack, Weakley, 9/77

Hill

WATER REPORT FOR URBAN LAWNS

Water Resources Center)

(Available through the Wyoming

PREDICTING CROP PRODUCTION AS RELATED TO DROUGHT STRESS Hanks, Pruitt,

UNDER IRRIGATION (Available through the Utah Water Resources Jackson, Danielson,

Center) et al.

WATER CONSERVATION INFORMATION DISSEMINATION OURING THE 1977

DR0U6HT EMERGENCY (Available through the Utah Water Resources

Center)

9/79

12/83

6/78

8.'v

25.00

3.:.*

Snodgrass, Hill 9/77

Vlachos, Huszar, 5/80

Radosevich, Skogerboe

White, OiNataie.

Greenberg, Flack

Danielson,

Feidhake

Nabors

Eiiinghouse,

McCoy

Stewart, Danielson,

Hanks, Jackson, et

Hagan, Kynard, .

Kreith, Anderson,

et al.

9/80

5/81

10/81

12/82

9/77

al.

10/78

6

0

5

7

6

9

.OC

.00

.00

0:

OR)

CT1"}
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No.

IS 16

IS 26

Title

3. DEMAND REDUCTION (continued)

ANNOTATED BIBLIOGRAPHY ON TRICKLE IRRIGATION

WATER USE AND MANAGEMENT IN AN ARID REGION (Fort Collins,

Colorado and Vicinity)

IS 36 CUTTING CITY WATER DEMAND

Author(s)

Smith, Walker

Anderson, OeRawr,

Hall

Page 8

Date

6/75

9/77

*

Price

Free

6.00

Flack 5/79 Free

i.00

J.50

X)

TR 8

TR 13

TR 28

MODELS DESIGNEO TO EFFICIENTLY ALLOCATE IRRIGATION.WATER USE Anderson, Yaron, 5/77

BASED ON CROP RESPONSE TO SOIL MOISTURE STRESS Young

IMPACT ON IRRIGATION EFFICIENCY IMPROVEMENTS ON WATER

AVAILABILITY IN THE SOUTH PLATTE RIVER BASIN

B1tt1nger, 1/79

Daniel son, Evans, Hart

Morel-Seytoux, Skinner

AN ASSESSMENT OF WATER USE AND POLICIES IN NORTHERN COLORADO DiNatale

CITIES

S-TB128 EVALUATING WATER DISTRIBUTIONS OF SPRINKLER IRRIGATION SYSTEMS

3/81

1976

5.00

6.00

6.00

.85

00

..00

00

4. SUPPLY AUGMENTATION

CR 3 SNOW ACCUMULATION IN RELATION TO FOREST CANOPY

CONTROLLED ACCUMULATION OF BLOWING SNOW

STUDIES OF THE ATMOSPHERIC WATER BALANCE

SNOW-AIR INTERACTIONS AND MANAGEMENT OF MOUNTAIN WATERSHED
SNOWPACK

WATERLOGGING CONTROL FOR IMPROVED WATER AND LAND USE
EFFICIENCES: A SYSTEMATIC ANALYSIS

PLANNING WATER REUSE: DEVELOPMENT OF REUSE THEORY AND THE

INPUT-OUTPUT MODEL, VOL. I: FUNDAMENTALS

PLANNING WATER REUSE: DEVELOPMENT OF REUSE THEORY ANO THE
INPUT-OUTPUT MODEL, VOL. M: APPLICATION

ARTIFICIAL GROUNDWATER RECHARGE, SAN LUIS VALLEY, COLORADO

IS 32 SNOWPACK AUGMENTATION BY CLOUD SEEDING IN COLORADO AND UTAH

IS 33 THE IMPACTS OF IMPROVING EFFICIENCY OF IRRIGATION SYSTEMS ON Morel-Seytoux,
WATER AVAILABILITY IN THE LOWER SOUTH PLATTE RIVER BASIN IUangasekare,

Bittinger, Evans

CR

CR

CR

CR

IR

CR

CR

9

24

57

108

114

115

123

Meiman, Froehlich,

Dils

Rasmussen „

Rasmussen

Meiman, Grant

Simpson, Morel-
Seytoux, Young

Turner, Hendricks

KI002, Hendricks

Sunada

Chisholm, Grimes

Morel-Seytoux,

6/69

6/69

8/71

6/74

12/80

9/80

9/80

5/83

•8/79

1/79

2.50

3.50

6.00

4.00

6.00

13.00

6.00

7.00

5.00

Free

5. MANAGEMENT OF HYDROLOGIC EXTREMES

CR 10 ECONOMICS AND ADMINISTRATION OF WATER RESOURCES

CR 16 EXPERIMENTAL INVESTIGATION OF SMALL WATERSHED FLOODS

Flack 6/69 3.50

Smith, Yevjevich, 6/68 3.00
Holland •
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No.

CR

CR

CR

CR

CR

CR

CR

18

56

65

85

86

95

126

Title

5. MANAGEMENT OF HYDROIOGIC EXTREMES (continued)

EXPERIMENTAL INVESTIGATION OF SMALL WATERSHED FLOODS

EVALUATION AND IMPLEMENTATION OF URBAN 0RAINAGE ANO FLOOD

CONTROL PROJECTS

URBAN DRAINAGE AND FLOOD CONTROL PROJECTS: ECONOMIC, LEGAL.

ANO FINANCIAL ASPECTS

DEVELOPMENT OF A DRAINAGE AND FLOOD CONTROL MANAGEMENT

PROGRAM FOR URBANIZING COMMUNITIES - PART I

DEVELOPMENT OF A DRAINAGE AND FLOOD CONTROL MANAGEMENT

PROGRAM FOR URBANIZING COMMUNITIES - PART II

DROUGHT-INDUCED PROBLEMS AND RESPONSES OF SMALL TOWNS AND

RURAL WATER ENTITIES IN COLORADO: THE 1976-78 DROUGHT

INCREASING THE ECONOMIC EFFICIENCY AND AFFORDABILITY OF STORM

DRAINAGE PROJECTS

Author(s)

Schulz, Ycvjevich

Grigg, Rice,

Bothan. Shoemaker

GHgg, Tucker,

Rice, Shoemaker

Riordan, Grigg,

Hi Her

Riordan, Grigg

Killer

Howe

Cochrane, Huszar

Page 9

Oate

6/70

6/74

7/75

9/78

9/78

6/80

9/83

Price

6.00

9.00

11.00

3.00

8.00

5.CC

4.00

WATER CONSERVATION INFORMATION DISSEMINATION DURING THE 1977

OROUGHT EMERGENCY (Available through the Utah Water Resources

Center)

6/78

IS

IS

IS

IS

IS

13

17

24

27

44

FLOOD PLAIN MANAGEMENT OF THE CACHE LA POUDRE RIVER NEAR

FORT COLLINS, COLORADO

CACHE LA POUORE RIVER NEAR FORT COLLINS, COLORADO - FLOOD

MANAGEMENT ALTERNATIVES - RELOCATIONS AND LEVIES

FACTORS AFFECTING PUBLIC ACCEPTANCE OF FLOOD INSURANCE IN

LARIMER AND WELD COUNTIES, COLORAOO

PROCEEDINGS, COLORADO DROUGHT WORKSHOPS

THE NATIONAL FLOOD INSURANCE PROGRAM IN LARIMER COUNTY,

COLORADO AREA

Combs, McDonald,

Martens, Rowe

Koirtyohann,

Miller, Pope, Stein

James, Kreger,

Barrineau

Shoudy

8/74

8/75

9/77

11/77

8/80

3.?:

6.00

4.00

Free

4.00

S-GS856 RESEARCH DATA ASSEMBLY FOR SMALL WATERSHED FLOODS, PART II 1967

CR 62

CR 78

CR 103

CR 124

6. RECREATION

FEASIBILITY AND POTENTIAL OF ENHANCING WATER RECREATION

OPPORTUNITIES ON HIGH COUNTRY RESERVOIRS

Aukerman 6/75

SELECTING ANO PLANNING HIGH COUNTRY RESERVOIRS FOR RECREATION Aukerman, Carlson, 7/77
WITHIN A MULTIPURPOSE MANAGEMENT FRAMEWORK Hiiier, Labadie

EMPIRICAL APPLICATION OF A MODEL FOR ESTIMATING THE

RECREATION VALUE OF WATER IN RESERVOIRS COMPARED TO

INSTREAM FLOW

EFFECTS OF WILOERNESS LEGISLATION ON WATER-PROJECT

DEVELOPMENT IN COLORADO

Walsh

Weaver

12/80

5/83

5.00

7.00

4.0j3

8.00
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ho. ' TWe Author(s) Date Price

6. RECREATION (continued)

TR 3 IMPLEMENTATION OF THE FEDERAL MATER PROJECT RECREATION ACT IN Spence 6/74 Free

COLORADO

TR 11 FEDERAL WATER RECREATION IN COLORADO: COMPREHENSIVE VIEW AND Stefanec 5/78 6.00

ANALYSIS

TR 12 RECREATION BENEFITS OF WATER QUALITY: ROCKY MOUNTAIN Walsh, Ericson, 5/78 5.00

NATIONAL PARK, SOUTH PLATTE RIVER BASIN. COLORADO McKean, Young

B. HATER QUALITY

1. IDENTIFY AND CONTROL ENTERING POLLUTANTS

CR 14 HYDROGEOLOGY AND WATER QUALITY STUDIES IN THE CACHE LA POUDRE Waltz 6/69 6.00

I BASIN, COLORADO

CR 21 WATERFOWL-HATER TEMPERATURE RELATIONS IN WINTER Ryder 6/70 6.00

P CR 54 GEOLOGIC FACTORS IN THE EVALUATION OF WATER POLLUTION Burns, McCrumb, 12/73 11.00
| POTENTIAL AT MOUNTAIN DWELLING SITES Morrison

CR 60 RESEARCH NEEDS AS RELATED TO THE DEVELOPMENT OF SEDIMENT Gessler 3/75 4.00

|^7S STANDARDS IN RIVERS

I CR 67 TOXIC HEAVY METALS IN GROUNDWATER OF A PORTION OF THE FRONT Edwards, Klusman 6/75 4.00
6.00 RANGE MINERAL BELT (Partial Report)

P CR 71 SALT TRANSPORT IN SOIL PROFILES WITH APPLICATION TO Glas, McWhorter 1/76 6.00
] 00 IRRIGATION RETURN FLOW

CR 72 TOXIC HEAVY METALS IN GROUNDWATER OF A PORTION OF THE FRONT Klusnan, Edwards 6/76 5.00

&ee RANGE MINERAL BELT (Final Report)

I 00 CR 79 EVALUATION OF THE STORAGE OF DIFFUSE SOURCES OF SALINITY IN Laronne. Schufflm 9/77 5.00
THE UPPER COLORADO RIVER BASIN

r> CR 84 POLLUTIONAL CHARACTERISTICS OF STORMWATER RUNOFF Bennett, Linstedt 9/78 8.00

.50

I CR 104 DETECTION OF WATER QUALITY CHANGES THROUGH OPTIMAL TESTS AND Koch, Sanders, 9/80 5.00
RELIABILITY OF TESTS Morel-Seytoux

P CR 107 ROLE OF SEDIMENT IN NON-POINT SOURCE SALT LOADING WITHIN THE Shen, Laronne, 8/81 9.00
UPPER COLORADO RIVER BASIN Enck, Sunday, Tanji,

Khittig, Biggar

pfeOO

I SALINITY MANAGEMENT OPTIONS FOR THE COLORADO RIVER Anderson, Kleinman 6/78 6.00

'7.00
IS 25 SURVEILLANCE DATA, PLAINS SEGMENT OF THE CACHE LA POUDRE Morrison 1/78 6.00

P* RIVER, COLORADO, 1970-1977
; .00

IS 38 PUBLIC PARTICIPATION PRACTICES OF THE U.S. ARMY CORPS OF Crist, Lanier 7/79 4.00

ENGINEERS

r.oo
] S-GS870 CHEMICAL QUALITY OF GROUNOWATER IN THE PROSPECT VALLEY AREA, 1968 .25

COLORADO

r
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No.

CR

CR

CR

CR

26

31

73

96

2.

Title

EFFECTS OF POLLUTANTS

HATER TEKPERATURE AS A QUALITY FACTOR IN THE USE OF STREAMS
AKO RESERVOIRS

SEDIMENTATION AND CONTAMINANT CRITERIA FOR WATERSHED PLANNING Shen

AND MANAGEMENT

PRODUCTION OF MUTANT PLANTS CONDUCIVE TO SALT TOLERANCE

THE PRODUCTION OF AGRICULTURALLY USEFUL MUTANT PLANTS WITH
CHARACTERISTICS CONDUCIVE TO SALT TOLERANCE AND EFFICIENT

WATER UTILIZATION

CR 98 THE EFFECT OF ALGAL INHIBITORS ON HIGHER PLANT TISSUES

CR 116 ' EFFECTS OF RELEASES OF SEDIMENT FROM RESERVOIRS ON STREAM
. BIOTA

Author(s)

W*rd, J.

Shen

Nabors

Nabors

Kugrens

Hard, J.

Page 11

Oate

12/71

6/72

7/76

10/79

7/80

9/82

Price

4.00

6.00

5.00

4.00

3.S0

4.00

3. TREATMENT AND DISPOSAL OF WASTES

CR 1 BACTERIAL RESPONSE TO THE SOIL ENVIRONMENT

COMPUTER SIMULATION OF WASTE TRANSPORT IN 6R0UNDWATER AQUIFERS

COMBINED COOLING ANO BIO-TREATMENT OF BEET SUGAR FACTORY

CONDENSER WATER EFFLUENT

BACTERIAL MOVEMENT THROUGH FRACTURED BEDROCK

THE MECHANISM OF WASTE TREATMENT AT LOW TEMPERATURE, PART A:

MICROBIOLOGY

THE MECHANISM OF WASTE TREATMENT AT LOW TEMPERATURE, PART B:

SANITARY ENGINEERING

A SYSTEM FOR GEOLOGIC EVALUATION OF POLLUTION AT MOUNTAIN

DWELLING SITES

INDIVIDUAL HOME WASTEWATER CHARACTERIZATION AND TREATMENT

EVAPORATION OF WASTEWATER FROM MOUNTAIN CABINS

A WATER HANDBOOK FOR METAL MINING OPERATIONS

SOLAR HEATING OF WASTEWATER STABILIZATION PONDS

PROCEEDINGS, WORKSHOP ON HOME SEWAGE DISPOSAL IN COLORADO

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

2

28

32

33

34

59

66

77

113

121

IS 4

IS 9 PROCEEDINGS OF THE SYMPOSIUM ON LAND TREATMENT AND SECONDARY

EFFLUENT

IS 20 PROCEEDINGS, SECOND WORKSHOP ON HOME SEWAGE DISPOSAL IN
COLORADO

IS 29 PROCEEDINGS, THIRD WORKSHOP ON HOME SEWAGE DISPOSAL IN
COLORADO - COMMUNITY MANAGEMENT

IS 45 PROCEEDINGS, FOURTH WORKSHOP ON HOME SEWA6E DISPOSAL IN
COLORADO - STATE/COUNTY COOPERATION IN MANAGING SMALL

WASTEWATER FLOWS

Boyd, rosMda, 6/69

Vereen, Cada, Morrison

Redden, Sunada

Lof

Morrison, Allen

Morrison, Newton,

Boone, Martin

Ward, J., Hunter
Johansen

Waltz

Bennett, Linstedt

Ward, J.

Wiideman

Ktemetson

Ward, R.

Ward, R.

Ward, R.

Ward. R.

6/69

6/71

7/72

8/72

8/72

1/75

7/75

3/77

11/81

3/83

6/72

11/73

9/75

7/78

8/81

4.SO

3.00

6.00

6.00

6.00

6.00

4.SO

9.00

9.00

6.00

5.00

Free

4.00

4-. 00

5.00

5.00
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IS 49

B. MATER QUALITY

Title

3. TREATMENT Of DISPOSAL OF WASTES (continued)

PROCEEDINGS, FIFTH WORKSHOP ON HOME SEWAGE DISPOSAL IN
COLORADO: OPERATION AND MAINTENANCE OF ON-S1TE WASTEWATER
TREATMENT SYSTEMS

Author(s)

Hard, R.

Page 12

Date Price

6/83 5.00

rs»

TR 10 EFFICIENCY OF WASTEWATER DISPOSAL IN MOUNTAIN AREAS

TR 17 LAND TREATMENT OF MUNICIPAL SEWAGE EFFLUENT AT HAYDEN,

COLORADO

Walsh, Soper, Prato 1/78 6.00

BarbaHck, Sabey, 10/77 4.00

Evans

! »o

I JO

p0

Loo

Po

50

00

0fOt

i e

.00

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

10

12

13

58

65

70

75

91

101

102

116

112

126

C. ECONOMIC IMPACTS

ECONOMICS AND ADMINISTRATION OF WATER RESOURCES

ECONOMICS AND ADMINISTRATION OF WATER RESOURCES

ECONOMICS OF GROUNDWATER DEVELOPMENT IN THE HIGH PLAINS OF

COLORADO

PRIMARY DATA ON ECONOMIC ACTIVITY AND WATER USE IN PROTOTYPE

OIL SHALE DEVELOPMENT AREAS OF COLORADO: AN INITIAL INQUIRY

URBAN DRAINAGE AND FLOOD CONTROL PROJECTS: ECONOMIC, LEGAL

AND FINANCIAL ASPECTS

AN ECONOMIC ANALYSIS OF WATER USE IN COLORADO'S ECONOMY

PHYSICAL AND ECONOMIC EFFECTS ON THE LOCAL AGRICULTURAL
ECONOMY OF WATER TRANSFER TO CITIES

ECONOMIC BENEFITS FROM INSTREAM FLOW IN A COLORADO MOUNTAIN

STREAM

AN EMPIRICAL APPLICATION OF A MODEL FOR ESTIMATING THE

RECREATION VALUE OF INSTREAM FLOW

MEASURING BENEFITS AND THE ECONOMIC VALUE OF WATER IN
RECREATION ON HIGH COUNTRY RESERVOIRS

ECONOMIC ASPECTS OF COST-SHARING ARRANGEMENTS FOR FEDERAL

IRRIGATION PROJECTS: A CASE STUDY

ECONOMIC IMPACTS OF TRANSFERRING WATER FROM AGRICULTURE TO

ALTERNATIVE USES IN COLORADO

INCREASING THE ECONOMIC EFFICIENCY AND AFFORDAB1LITY OF STORM
DRAINAGE PROJECTS

SALINITY MANAGEMENT OPTIONS.... (Available from the Utah
Water Resources Center)

Flack

Kobe

Rohdy

6ray

Grigg, Tucker,

Rice, Shoemaker

6ray

Anderson

Wengert, He11

Daubert,

Young, 6ray

Walsh, EHckson,

Arosteguy, Hansen

Walsh, Aukernan,
Milton

Keieta, Young,

Sparling

Young

Cochrane, Huszar

6/69

6/69

6/69

6/74

7/75

12/75

10/76

6/79

10/80

9/80

12/82

4/83

9/83

3.50

4.00

2.50

3.00

11.00

6.00

4.00

6.00

4.00

4.00

4.00

6.00

4.00

6/78

.00

IS 2 ECONOMICS OF WATER QUALITY—SALINITY POLLUTION, Abridged Miller
Bibliography

IS 43 AN EVALUATION OF THE CACHE LA POUDRE WILD AND SCENIC RIVER Eubanks
DRAFT ENVIRONMENTAL IMPACT STATEMENT AND STUDY REPORT

6/71

8/80

12.00

6.00

La
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Title Author(s) Date

TR 14 ECONOMIC VALUE OF BENEFITS FROM RECREATION AT HISH MOUNTAIN Marsh, Aukernan, 12/78

RESERVOIRS Rud

TR 19 AN ECONOMIC EVALUATION OF THE GENERAL MANAGEMENT FOR YOSENITE Halsh 3/80
NATIONAL PARK

TR 24 THE SURVEY-BASED INPUT-OUTPUT MODEL AS A RESOURCE PLANNING McKean 1/81
TOOL

TR 33 PROJECTED POPULATION, EMPLOYMENT, AND ECONOMIC OUTPUT IN McKean 2/82
COLORADO'S EASTERN HIGH PLAINS, 1979-2020

TR 34 ENERGY AND WATER SCARCITY AND THE IRRIGATED AGRICULTURAL Young, ConkHn, 2/82
ECONOMY OF THE COLORAOO HIGH PLAINS: DIRECT ECONOMIC- Longenbaugh,
HYDROLOGIC IMPACT FORECASTS (1979-2020) Gardner

TR 44 DIRECT ANO INDIRECT ECONOMIC EFFECTS OF HUNTING AND FISHING McKean, Nobe 1/84
IN COLORADO - 1981

Price

4.00

5.00

4.00

8.00

8.00

5.00

S-545S SECONOARY ECONOMIC EFFECTS OF IRRIGATION ON THE COLORADO
HIGH PLAINS

1971 .80

D. ECOSYSTEM ISSUES

CR 5

CR 69

CR 93

CR 98

CR 116

SOIL MOVEMENT IN AM ALPINE AREA

ENGINEERING AND ECOLOGICAL EVALUATION OF ANTITRANSPIRANTS
FOR INCREASING RUNOFF IN COLORADO WATERSHEDS

APPLICATION OF GEOMORPHIC PRINCIPLES TO ENVIRONMENTAL
MANAGEMENT IN SEMIARID REGIONS

THE EFFECT OF ALGAL INHIBITORS ON HIGHER PLANT TISSUES

EFFECTS OF RELEASES OF SEDIMENT FROM RESEROIVRS ON STREAM
BIOTA

FACTORS INFLUENCING USEFULNESS OF ANTITRANSPIRANTS APPLIED
ON PHREATOPHYTES TO INCREASE WATER SUPPLIES (Available
through the California Water Resources Center

StMffler

Kreith

Schimn, Bradley,
Begin

Kugrens

Ward, J.V.

Kagan, Kynard,

Kreith, Anderson,

et ii.

6/69

9/75

2/80

7/80

9/82

10/78

2.00

3.50

4.00

3.50

4.00

IS

IS

IS

IS

IS

IS

IS

IS

IS

IS

10

11

14

18

21

28

40

42

48

WILDLIFE AND THE ENVIRONMENT, PROCEEDINGS OF THE GOVERNOR'S
CONFERENCE, MARCH 1973 (Out of print-available through
1nterl1brary loan)

PROCEEDINGS, WORKSHOP ON REVEGETATION OF HIGH-ALTITUDE
DISTURBED LANDS

SURFACE REHABILITATION OF LAND DISTURBANCES RESULTING FROM
OIL SHALE DEVELOPMENT (Executive Sunwary)

BIBLIOGRAPHY PERTINENT TO DISTURBANCE AND REHABILITATION OF
ALPINE AND SUBALPINE LANDS IN THE SOUTH ROCKY MOUNTAINS

MINIMUM STREAM FLOWS ANO LAKE LEVELS IN COLORAOO

PROCEEDINGS, HI6H ALTITUDE REVEGETATION WORKSHOP NO. 2

PROCEEDINGS, HIGH ALTITUDE REVEGETATION WORKSHOP NO. 3

PROCEEDINGS OF THE WORKSHOP ON INSTREAM FLOW HABITAT CRITERIA

PROCEEDINGS. HIGH ALTITUDE REVEGETATION WORKSHOP NO. 4

PROCEEDINGS. HIGH ALTITUDE REVEGETATION WORKSHOP NO. 5

Swanson 3/73

Berg, Brown,

Cuany

Cook

Steen, Berg

Rhinehart

Zuck, Brown

Kenny

Smith

Jackson, Schuster

Cuany, Etra

7/74

6/74

2/75

8/75

8/76

6/78

12/79

6/80

12/82

6.00

Free

4.00

9.00

6.00

6.00

6.00

6.00

6.00
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I

Report

No. Title Author(s) -

TR 1 SURFACE REHABILITATION OF LAND DISTURBANCES RESULTING FROM Cook
OIL SHALE DEVELOPMENT

TR 4 VEGETATIVE STABILIZATION OF SPENT OIL SHALE Harbert, Berg

TR 5 REVEGETATION OF 01STURBED SURFACE SOILS IN VARIOUS VEGETATION Sins, Redente

ECOSYSTEMS OF THE PICEANCE BASIN

TR 39 SPORTSMEN EXPENDITURES FOR HUNTING AND FISHING IN COLORADO, HcKean, Nobe

1981

TR 44 DIRECT AND INDIRECT ECONOMIC EFFECTS OF HUNTING AND FISHING McKean, Nobe

IN COLORADO - 1981

Date

6/74

12/74

12/74

1/83

1/84

Price

11.00

4.00

5.25

5.00

5.00

SR 2 ENVIRONMENT AND COLORADO - A HANDBOOK 1973 5.00

E. SOC1AL-INSTITUTIOHAL-POUCY

1. INSTITUTIONS

CR 10

CR 12

CR 36

CR 37

!

ISO

i

I

1
1 %

m

•

m

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

39

44

46

47

4B

52

53

55

61

65

75

85

ECONOMICS AND ADMINISTRATION OF WATER RESOURCES

ECONOMICS AND ADMINISTRATION OF WATER RESOURCES

URBAN-METROPOLITAN INSTITUTIONS FOR WATER PLANNING

DEVELOPMENT AND MANAGEMENT: AN ANALYSIS OF USAGES OF

THE TERM "INSTITUTIONS"

SEARCHING THE SOCIAL SCIENCE LITERATURE ON WATER: A GUIDE TO

SELECTED INFORMATION STORAGE AND RETRIEVAL SYSTEMS -

PRELIMINARY VERSION

INSTITUTIONS FOR URBAN-METROPOLITAN WATER MANAGEMENT: ESSAYS

IN SOCIAL THEORY

ECONOMIC, POLITICAL, AND LEGAL ASPECTS OF COLORADO WATER LAW

EVALUATION OF URBAN WATER MANAGEMENT POLICIES IN THE DENVER

METROPOLITAN AREA

COORDINATION OF AGRICULTURAL AND URBAN WATER QUALITY

MANAGEMENT IN THE UTAH LAKE DRAINAGE AREA

INSTITUTIONAL REQUIREMENTS FOR OPTIMAL WATER QUALITY

MANAGEMENT IN ARID URBAN AREAS

CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE I - ENGINEERING.

LEGAL, AND SOCIOLOGICAL CONSTRAINTS AND/OR FACILITATORS

SYSTEMATIC DESIGN OF LEGAL REGULATIONS FOR OPTIMAL

SURFACE-GROUNOWATER USAGE - PHASE I

WATER LAW IN RELATION TO ENVIRONMENTAL QUALITY

ECONOMIC AND INSTITUTIONAL ANALYSIS OF COLORADO WATER
QUALITY MANAGEMENT

URBAN ORAINAGE AND FLOOD CONTROL PROJECTS: ECONOMIC, LEGAL

AND FINANCIAL ASPECTS

PHYSICAL AND ECONOMIC EFFECTS ON THE LOCAL AGRICULTURAL

ECONOMY OF WATER TRANSFER TO CITIES

■DEVELOPMENT OF A DRAINAGE AND FLOOD CONTROL MANAGEMENT

PROGRAM FOR URBANIZING COMMUNITIES - PART I

Flack

Nobe

Wengert

Hogge, Wengert

Wengert

Radosevich, Nobe,

Meek, Flack

Walker, Ward, R.t

Skogerboe

Walker, Hunt2inger,

Skogerboe

6/69

6/69

9/72

9/72

11/72

2/73

6/73

6/73

Walker, Skogerboe, 6/73

Ward, R., Huntzinger

Skogerboe,

Radosevich, Vlachos

Morel-Seytoux

Young, Radosevich

All ardice, Koebel,

Radosevich, Swanson

Young, Radosevich,

6ray, Leathers

Grigg, Tucker,

Rice, Shoemaker

Anderson,

Wengert, Hell

Riordan, Grigg,

Hiiler

6/73

8/73

3/74

3/75

7/75

10/76

9/78

3.50

4.00

6.00

6.00

6.00

6.00

8.50

8.50

4.00

25.00

8.00

30.00

6.00

11.00

4.00

3.00



VUchos, Kuszar, 5/80

Radosevich, Skogerboe

Keleta, Young,

Sparling

Weaver

Radosevich,

Ailardice, Swanson,

Koebel

12/82

5/83

1/73

4

8

8

.00

.00

.00
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Keport 1. INSTITUTIONS (continued)

No. Title Author(s) Pate

CR 86 DEVELOPMENT OF A DRAINAGE AND FLOOD CONTROL MANAGEMENT Riordan, Grigg. 9/78

PROGRAM FOR URBANIZING COMMUNITIES - PART II H111er

CR 88 INSTITUTIONAL ARRANGEMENTS FOR EFFECTIVE WATER MANAGEMENT IN Foss 11/78
COLORADO y

CR 94 CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE II, ENGINEERING.

ECONOMIC, LEGAL AND SOCIOLOGICAL REQUIREMENTS

CR 118 ECONOMIC ASPECTS OF COST-SHARING ARRANGEMENTS FOR FEDERAL
IRRIGATION PROJECTS: A CASE STUDY

CR 124 EFFECTS OF WILDERNESS LEGISLATION ON WATER-PROJECT

DEVELOPMENT IN COLORADO

IS 6 WATER LAW AND ITS RELATIONSHIP TO ENVIRONMENTAL QUALITY: A
BIBLIOGRAPHY OF SOURCE MATERIAL

WATER QUALITY CONTROL AND ADMINISTRATION LAWS AND REGULATIONS

PROCEEDINGS OF THE SYMPOSIUM ON WATER POLICIES ON U.S.

IRRIGATED AGRICULTURE: ARE INCREASED ACREAGES NEEOED TO MEET

DOMESTIC OR WORLD NEEDS?

MINIMUM STREAM FLOWS AND LAKE LEVELS IN COLORAOO

PROCEEDINGS, THIRD WORKSHOP ON HOME SEWAGE DISPOSAL IN

COLORADO - COMMUNITY MANAGEMENT

SAN LUIS VALLEY WATER PROBLEMS: A LEGAL PERSPECTIVE

FEDERAL WATER STORAGE PROJECTS: PLUSES AND MINUSES Howe 6/79

ADMINISTRATION OF THE SMALL WATERSHED PROGRAM, 1955-1978. Fontenot 8/79
AN ANALYSIS

IS 45 PROCEEDINGS, FOURTH WORKSHOP ON HOME SEWAGE DISPOSAL IN Ward, R. 8/81
COLORADO • STATE/COUNTY COOPERATION IN MANAGING SMALL
WASTEWATER FLOWS

IS 46 THE DECLINING ROLE OF THE U.S. ARMY CORPS OF ENGINEERS IN Yoe 8/81
THE DEVELOPMENT OF THE NATION'S WATER RESOURCES

IS 49 PROCEEDINGS, FIFTH WORKSHOP ON HOME SEWAGE DISPOSAL IN Ward, R. 6/83

COLORADO - OPERATION AND MAINTENANCE OF ON-SITE WASTEWATER
TREATMENT SYSTEMS

i

IS

iS

IS

IS

IS

IS

IS

12

15

18

29

34

35

39

Radosevich, Allen 1974

Koeizer 3/75

Rhinehart 8/75

Ward. R. 7/78

i

Radosevich, Rutz 1/79

Price

8.00

5.00

9.00

16.00

5.00

9.00

5.00

5.00

Free

4.00

5.00

8.00

5.00

TR 3 IMPLEMENTATION OF THE FEDERAL WATER PROJECT RECREATION ACT
IN COLORADO

TR 9 THE 1972 FEDERAL WATER POLLUTION CONTROL ACT'S AREA-WIDE
PLANNING PROVISION: HAS EXECUTIVE IMPLEMENTATION MET
CONGRESSIONAL INTENT?

TR 11 FEDERAL WATER RECREATION IN COLORADO: COMPREHENSIVE VIEW
AND ANALYSIS

TR 31 COMMUNITY AND SOCIO-ECONOMIC ANALYSIS OF COLORADO'S HI6H
PLAINS REGION

TR 38 GROUNOWATER QUALITY REGULATION IN COLORADO

Spence

Stark

Stefance

Burns

Looft

6/74

11/77

5/78

2/82

12/82

Free

6.00

6,00

8.00

6.00
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""is

:.do

.00

00

00

Report

No.
-

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

CR

11

17

22

27

»l
1

52!

65

74

81

94

95

119

Title 'Authors)

2. PROCESSES

ORGANIZATIONAL ADAPTATION TO CHANGE IN PUBLIC OBJECTIVES FOR

WATER MANAGEMENT OF CACHE LA POUORE RIVER SYSTEM

AN EXPLORATION OF COMPONENTS AFFECTING AND LIMITING

P0L1CYMAK1NG OPTIONS IN LOCAL WATER AGENCIES

AN EXPLORATION OF COMPONENTS AFFECTING AND LIMITING Hill, Meek
P0L1CYMAKING OPTIONS IN LOCAL WATER AGENCIES

LOCAL WATER AGENCIES, COMMUNICATION PATTERNS, AND THE Hill, Meek

PLANNING PROCESS

WATER QUALITY MANAGEMENT DECISIONS IN COLORADO

Date

Hill, Foss, Meek 6/69

Hill, Garrison, 11/68

Foss

6/70

9/71

CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE I - ENGINEERING,

LEGAL, AND SOCIOLOGICAL CONSTRAINTS AND/OR FACILITATORS

URBAN DRAINAGE AND FLOOD CONTROL PROJECTS: ECONOMIC, LEGAL

AND FINANCIAL ASPECTS

THE RELEVANCE OF TECHNOLOGICAL CHANGE IN LONG-TERM WATER

RESOURCES PLANNING

ACHIEVING URBAN WATER CONSERVATION: TESTING COMMUNITY

ACCEPTANCE

CONSOLIDATION OF IRRIGATION SYSTEMS: PHASE II - ENGINEERING,

LEGAL, AND SOCIOLOGICAL REQUIREMENTS

DROUGHT-INDUCED PROBLEMS AND RESPONSES OF SMALL TOWNS AND Howe

RURAL WATER ENTITIES IN COLORADO: THE 1976-78 DROUGHT

ECONOMIC ISSUES IN RESOLVING CONFLICTS IN WATER USE Gray, Young

Nichols, Skogerboe, 6/72

jWard, R.
»

Skogerboe, 6/73

Radosevich, Vlachos

6rigg, Tucker, 7/75

Rice, Shoemaker

Kraynick, Howe 10/76

Snodgrass. Hill 9/77

Vlachos, Huszar 5/faO

Radosevich, Skogerboe

6/80

2/83

Price

4.00

6.00

4.00

6.00

6.00

25.00

11.00

4.50

6.00

9.00

5.00

• 4.00

WATER CONSERVATION INFORMATION DISSEMINATION DURING THE 1977

DROUGHT EMERGENCY (Available through the Utah Water Resources

Center)

6/78

IS 22 IMPLEMENTATION OF THE NATIONAL FLOOD INSURANCE PROGRAM IN

LARIMER COUNTY, COLORADO

IS 24 FACTORS AFFECTING PUBLIC ACCEPTANCE OF FLOOD INSURANCE IN

LARIMER ANO WELD COUNTIES, COLORADO

IS 27 PROCEEDINGS, COLORADO DROUGHT WORKSHOPS

IS 38 PUBLIC PARTICIPATION PRACTICES OF THE U.S. ARMY CORPS OF

ENGINEERS

IS 44 THE NATIONAL FLOOD INSURANCE PROGRAM IN THE LARIMER COUNTY,

COLORAOO AREA

IS 47 SECTION 404 OF THE CLEAN WATER ACT - AN EVALUATION OF THE

ISSUES AND PERMIT PROGRAM IMPLEMENTATION IN WESTERN COLORADO

Landenberger,

Whittington

James, Kreger,

Barrineau

Crist, Lanier

Shoudy

Barrett

9/76

9/77

11/77

• 7/79

8/80

8/82

5.00

4.00

Free

4.00

4.00

6*. 00



Report

CR 6

CR 7

CR 111

CR 37

CR 46

CR 60

CR 63

CR 100

CR 113

IS

IS

IS

IS

IS

1

2

3

5

8

F. MATER CONVEYMICE AND CONTROL MOMS

Titte

STABILIZATION OF ALLUVIAL- CHANNELS

STABILIZATION OF SLOPES WITH SEEPAGE

INVESTIGATION OF OBJECTIVE FUNCTIONS AND OPERATION RULES

FOR STORAGE RESERVOIRS

IS 50 POSSIBLE CAPTURE OF THE MISSISSIPPI BY THE ATCHAFALAYA RIVER Higby

SR ] OESIGN OF HATER AND HASTEUATER SYSTEMS FOR RAPID GROWTH AREAS Flack

(Boom Towns, Mountain Resorts)

S-496S FARM IRRIGATION STRUCTURES

S-522S WEED SEED AND TRASH SCREENS FOR IRRIGATION HATER

S-TB61 PARSHALL MEASURING FLUMES OF SMALL SIZES

S-TB120 SELECTION AND INSTALLATION OF CUTTHROAT FLUMES FOR

MEASURING IRRIGATION AND DRAINAGE HATER

S-TB126 A SHUNT-LINE METERING SYSTEM FOR IRRIGATION HELLS

X-426A PARSHALL FLUMES OF LARGE SIZES

s

Author(s)

Bttowalk, Simons

Mulr, Siaons

Yevjevich, Hall,

Saias

Higby

Flack

i

Page 17

Date

6/69

6/69

9/81

8/83

7/76

1966

19f6

1957

1976

1977

1961

Price

4.00

4.00

4.00

5.00

5.00

.50

.35

.25

3.50

.75

".50

6. MATER DATA, PROJECTIONS, GENERAL INFORMATION

SEARCHING THE SOCIAL SCIENCE LITERATURE ON HATER: A GUIDE

TO SELECTEO INFORMATION STORAGE AND RETRIEVAL SYSTEMS -
PRELIMINARY VERSION

EVALUATION OF URBAN HATER MANAGEMENT POLICIES IN THE DENVER

METROPOLITAN AREA

RESEARCH NEEDS AS RELATED TO THE DEVELOPMENT OF SEDIMENT

STANDARDS IN RIVERS

ANALYSIS OF COLORADO PRECIPITATION

A HATERSHED INFORMATION SYSTEM

A HATER HANDBOOK FOR METAL MINING OPERATIONS

HATER CONSERVATION INFORMATION DISSEMINATION DURING THE 1977

DROUGHT EMERGENCY (Available through the Utah Hater Resources

Center)

Hogge, Hengert

Walker, Hard, R.,

Skogerboe

Gessier

Kuo, Cox

Thorns en, StHffler

Mildeaan

9/72

6/73

3/75

6/75

9/80

11/81

6.00

8.50

4.00

3.00

5.00

6.00

6/78

AN INVENTORY OF ENVIRONMENTAL RESOURCES RESEARCH IN PROGRESS

ECONOMICS OF HATER QUALITY - SALINITY POLLUTION, Abridged
Bibliography

AN INVENTORY OF ENVIRONMENTAL RESOURCES RESEARCH IN PROGRESS

OIRECTORY OF ENVIRONMENTAL RESEARCH FACULTY, CSU

INVENTORY OF CURRENT HATER RESOURCES RESEARCH AT CSU

Miller

1/71

6/71

7/72

12/72

7/73

Free

12.00

Frtt

Frw c*i

Free
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4.00

•.00

4.00

00

P50

SB*

I 0

Report

No.

IS

IS

IS

IS

IS

IS

IS

23

25

30

31

34

35

46

IS 50

TR 2

TR

TR

TR

TR

TR

TR

TR

TR

6

12

21

22

23

25

26

27

TR 29

TR

TR

TR

TR

TR

TR

30

31

33

34

35

36

Title

INVENTORY OF COLORADO'S FRONT RANGE MOUNTAIN RESERVOIRS

SURVEILLANCE DATA. PLAINS SEGMENT OF THE CACHE LA POUDRE

RIVER, COLORADO

THE LARIMER-HELD COUNCIL OF GOVERNMENTS 206 WATER QUALITY
PLAN: AN ASSESSMENT ANO SUGGESTIONS FOR FUTURE DIRECTIONS

THE DENVER BASIN: ITS BEDROCK AQUIFER

SAN LUIS VALLEY WATER PROBLEMS: A LEGAL PERSPECTIVE

FEDERAL WATER STORAGE PROJECTS: PLUSES AND MINUSES

THE DECLINING ROLE OF THE U.S. ARMY CORPS OF ENGINEERS IN

THE DEVELOPMENT OF THE NATION'S WATER RESOURCES

POSSIBLE CAPTURE OF THE MISSISSIPPI BY THE ATCHAFALAYA RIVER Wgby

Author(s)

Aukenun, Springer,

Judge

Morrison

Bryniarski, Carter,

Danley, Gurule

BitUnger

Radosevich, Rutz

Howe

Voe

Date

5/77

1/7*8

8/78

1/79

1/79
t

6/79

8/81

Price

6.00

6.00

3.00

Free

5.00

Free

8.00

ESTIMATED AVERAGE ANNUAL WATER BALANCE FOR PICEANCE AND
YELLOW CREEK WATERSHEDS

COLORADO ENVIRONMENTAL DATA SYSTEMS (Abridged)

RECREATION BENEFITS OF WATER QUALITY: ROCKY MOUNTAIN

NATIONAL PARK, SOUTH PLATTE RIVER BASIN, COLORADO

THE ECONOMY OF ALBANY. CARBON, AND SWEETWATER COUNTIES,

WYOMING - DESCRIPTION AND ANALYSIS

AN INPUT-OUTPUT STUDY OF THE UPPER COLORADO MAIN STEM RE610N

OF WESTERN COLORADO

THE ECONOMY OF MOFFAT, ROUTT, AND RIO BLANCO COUNTIES,

COLORADO - DESCRIPTION AND ANALYSIS

THE ECONOMY OF NORTHWESTERN COLORADO - DESCRIPTION AND

ANALYSIS ,

AN INPUT-OUTPUT ANALYSIS OF SPORTSMAN EXPENDITURES IN COLORADO

AN INPUT-OUTPUT STUOY OF THE KREMMLING REGION OF WESTERN

COLORADO

AN ECONOMIC INPUT-OUTPUT STUDY OF THE HIGH PLAINS REGION OF

EASTERN COLORADO

ENERGY PRODUCTION AND USE IN COLORADO'S HIGH PLAINS REGION

COMMUNITY AND SOCIO-ECONOMIC ANALYSIS OF COLORADO'S HIGH
PLAINS REGION

PROJECTED POPULATION, EMPLOYMENT, AND ECONOMIC OUTPUT IN

COLORADO'S EASTERN HIGH PLAINS, 1979-2020

ENERGY AND WATER SCARCITY AND THE IRRIGATED AGRICULTURAL
ECONOMY OF THE COLORAOO HIGH PLAINS: DIRECT EC0N0M1C-

HYOROLOGIC IMPACT FORECASTS (1979-2020)

THE ECONOMIES OF MESA COUNTY AND GARFIELD, MOFFAT, RIO BLANCO,

ANO ROUTT COUNTIES, COLORADO

THE ECONOMY OF THE POWDER RIVER BASIN REGION OF EASTERN

WYOMING: DESCRIPTION AND ANALYSIS

Wjmore

8/83

8/74

5.00

Free

Mhaley, Dyer

Walsh, Ericson

McKean, Young

McKean, Weber

McKean, Weber

McKean, Weber

Gray, McKean,

Weber

McKean

McKean, Weber

McKean, Ericson

Weber

McBroom

Burns

McKean

10/72

5/78

1/61

1/81

1/81

1/81

1/81

3/81

2/82

2/82

2/82

2/82

Young, Conklin, 2/82
Longenbaugh, Gardner

McKean, Weber

Ericson

McKean. Weber

Ericson

4/81

1/81

6.00

5.00

4.00

5.00

5.00

5.00

5.00

4.00

8.00

8.00

8.00

8.00

8..00

5.00

4.00
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Report

No. Title

TR 37 AN INTERINDUSTRY ANALYSIS OF THREE FRONT RANGE FOOTHILLS
COMMUNITIES: ESTES PARK, GILPIN COUNTY, AND WOODLAND PARK,

COLORADO

TR 39 SPORTSMEN EXPENDITURES FOR HUNTING AND FISHING IN COLORADO, McKean, Kobe

1981

TR 40 THE ECONOMY OF LINCOLN, SUBLETTE, SWEETWATER AND UINTA
COUNTIES, WYOMING, ROCK SPRINGS BLM DISTRICT

TR 41 THE ECONOMY OF ALBANY, CARBON AND FREMONT COUNTIES, WYOMIN6 McKean, Weber

RAUL INS BLM DISTRICT

TR 42 THE ECONOMY OF BIG HORN, HOT SPRINGS, PARK, AND WASHAKIE

COUNTIES, WYOMING, WORLAND BLM DISTRICT

TR 431 THE ECONOMY OF EASTERN WYOMING, CASPER BLM DISTRICT

Author(s)

McKean. Trock,

McKean, Kobe

McKean, Weber

McKean, Weber

McKean, Weber

McKean, Weber

Date

Scnf 7/82

1/83

5/83

5/83

5/83

5/83

Price

6.00

5.00

5.00

5.00

5.00

5.00

SR 1 • OESIGN OF WATER AND WASTEWATER SYSTEMS FOR RAPID GROWTH AREAS Flack
(Boom Towns, Mountain Resorts)

SR 3 IRRIGATION DEVELOPMENT POTENTIAL IN COLORADO

SR 4 PICEANCE BASIN INVENTORY

SR 5 A GUIOE TO COLORADO WATER LAW

S-GS870 CHEMICAL QUALITY OF GROUNDWATER IN THE PROSPECT VALLEY AREA,

COLORADO

S-GS953 ECONOMIC ANALYSIS OF WATER USE IN BOULDER, LARIMER AND WELD
COUNTIES, WITH PROJECTIONS TO 1980

S-6S757 PUBLIC WATER SUPPLIES OF COLORADO, 1959-1960

S-504S COLORADO'S GROUNDWATER PROBLEMS

S-5125 GROUNDWATER IN THE BIJOU VALLEY

S-543S PUMP IRRIGATION ON THE COLORADO HIGH PLAINS

7/76 5.00

Whittlesey

Fischer, Ray, Rask,

Wyatt

12/71

9/78

1968

1976

1961

1967

1961

1970

5.00

11.00

3.50

.25

1.00

1.25

.35

.25

.65

X-470A GROUNDWATER MANAGEMENT DISTRICT DIRECTOR'S HANDBOOK 1970 .25


	The Endangered Species Act and Water Development Within the South Platte Basin
	Citation Information

	The Endangered Species Act and Water Development within the South Platte Basin

