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DRAFT ENVIRONMENTAL IMPACT STATEMENT
The draft environmental impact statement (DEIS) was filed with
the Environmental Protection Agency on April 19, 1989. Public
hearings on the draft were held in Denver, Montrose, and Delta,
Colorado, on May 30 and 31 and June 1, 1989, respectively. The
comment period ended on June 22, 1989.

The availability of the DEIS and the public hearing schedules
were published in the Federal Register and in local and regional
newspapers. Numerous written and oral comments were received on
the DEIS.

FINAL ENVIRONMENTAL IMPACT STATEMENT
In this final environmental impact statement (FEIS) , summaries of
oral statements, copies of written comments, and responses are
presented. Because many comment letters contained the same
questions or statements, the reader is often referred to other
comments and responses for information. Public hearing comments
and responses are presented first, followed by comments from
Federal agencies (designated as F) , State agencies (S), local
governments and organizations (OR), and individuals (I). These
comments and responses are then followed by the actual comment
letters.

The following table of contents of comments and responses has
been included to allow easy reference to specific categories of
concerns or questions. The contents refer the reader to specific
responses for more information, (Please see Volume I of the FEIS
for references cited in the responses.)

Alternatives: Responses F-11, F-66, and F-76; OR-5, OR-6,
OR-8, OR-9, OR-67, and OR-122; 1-25, 1-49, and 1-139

Aspinall Unit regulation: Responses F-82/ 1-40, 1-41, 1-60,
and 1-66

Bald eagles: Responses F-17, F-19, F-57, F-83, F-91, and
F-106; OR-19; 1-68

Bank stabilization on Uncompahgre River: Responses F-5,
F-32, F-72, F-77, and F-107 through 117; S-7 and S-8;
OR-13, OR-16, OR-17, OR-36, OR-38, and OR-46; I-ll, 1-26
through 1-33, 1-39, 1-62, 1-104, 1-127, 1-133, 1-134,
and 1-136

Black Canyon of the Gunnison National Monument: Responses
F-2, F-18, and F-70

Cumulative impacts: Responses F-86; OR-113; 1-38

Economic evaluations: Responses OR-29 through OR-31, OR-41,
OR-44, and OR-80 through OR-82; 1-121

Endangered species: Responses F-4, F-17, F-38, F-59, and
F-85



Financial feasibility ratio: Responses F-21 and F-23; OR-6,
OR-28, OR-31, OR-43, and OR-83

Fisheries, Gunnison River: Responses F-21, F-37, F-40
through F-47, F-62, F-81, F-87, and F-94 through 96/ OR-23
through OR-27, OR-63, OR-68 through OR-71, and OR-98;
1-6, 1-16 through 1-22, 1-64, 1-81, 1-84, 1-108, 1-117,
1-123, 1-124, and 1-126

Fisheries, Uncompahgre River: Responses F-47 and F-48

Gunnison River, Federal land management: Responses F-61
and F-80; OR-59, OR-65, OR-73, OR-74, OR-81, OR-103,
OR-105, and OR-106

Gunnison River flows: Responses F-7, F-10, F-11 through
F-13, F-15, F-25, and F-29; OR-22 and OR-91; and Delta
Hearing No. 29

Gunnison River morphology: Responses F-32 through F-34,
F-53, F-54, F-83, F-89, F-93, and F-101; 1-34

Hydrology studies: Responses F-28, F-29, F-39, F-82, F-90,
F-91, F-93; OR-22 and OR-91; 1-29, 1-40, 1-41, 1-60,
1-105, 1-106, and I-lll

Minimum streamflows: Responses F-11, F-31, F-89 and F-119

Need for power: Responses F-6; OR-1 through OR-5,
OR-53, OR-77, and OR-89; 1-74, 1-96, and 1-98

NEPA compliance: Responses F-84; OR-33, OR-75, OR-90,
OR-114, OR-115, OR-122, OR-124, and OR-128

Organic Act (National Monument) : Responses OR-103 and
OR-105

Rafting: Responses F-63, F-64, F-66, and F-104; OR-29;
1-83, 1-95, 1-99, and 1-122

Recreation: Responses F-63, F-64, F-66, F-99, and F-104;
OR-28, OR-29, OR-73, OR-79, OR-92, OR-93, OR-105, OR-106,
OR-139, and OR-141 through OR-145; 1-36, 1-37, 1-46, 1-63,
1-78, 1-83, 1-95, 1-99, and 1-122

Reserved water right: Responses F-1 and F-68; OR-107

Riparian vegetation: Responses F-50, F-52, F-55, F-98
through F-lOO, and F-102; S-9; OR-12 through OR-13; OR-34,
OR-35, and OR-39; 1-85

River ice conditions: Responses F-3, F-20, and F-58;
OR-69; 1-13

River otter: Responses F-58 and F-103; 1-7 and 1-68
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Tourism: Responses F-66; 1-83 and 1-102

Uncompahgre River flows: Responses F-79; S-1; OR-47; 1-14
and 1-73

Water quality: Responses F-18, F-36, F-71; S-9/ OR-10,
OR-17, OR-20, OR-21, OR-27, OR-52, OR-61, OR-62, OR-65,
OR-66, OR-72, OR-94, and OR-96; 1-3, 1-9, 1-57, and
1-107

Water temperature: Response F-53

Waterfowl: Responses 1-12, 1-70, 1-91, and 1-135

Wetlands: Responses F-75, F-76, F-109, and F-110;
I-ll

Wild and scenic river: Responses F-80; 1-81, 1-86, 1-113,
and 1-137

Wilderness designation: Responses F-61 and F-80; OR-74 and
OR-104 through OR~106; 1-120

The following is a list of commentors for whom responses were
necessary, as they appear in this volume. Again, public hearing
speakers are presented first, followed by letters from Federal
agencies (F) , State agencies (S), local governments and
organizations (OR), and individuals (I). Those letters that did
not require responses are at the end of this volume.

PUBLIC HEARINGS - DENVER

Bruce Hoagland
John Wood
Marty Walter
Don Thompson
Don Ravenhill

PUBLIC HEARING - MONTROSE
Marshall Wilson
Ginnie Brannon
Fred Wetlaufer
Bob Cory
Ted Hermann
John Baldus
Marv Ballantyne
Brad Hatcher
Carter McKnight
Tracy Blashill
Gary Whitlock
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Public Hearing - Montrose (Continued)

Shawn Lund
John Unger
Jim Zartman
Caleb Gates
Regina Sowell
Hank Hotze
Jon Sering
Rick Brunton
Eileen McGlynn
Steve Hinchman
Hank Hotze
Richard Proctor
James Clark
Scott Jorgensen
Chuck Worley
Leroy Stanford
Don French
Richard Wallbrinck
Bob Watson
Steve Shea
Alvin Pfifer
Bob Corey
James Gall
Roger Blough
Bernard Heideman
Pamela Zoline
Jonathan Gates
Dwain McCarty
Mark Paigen
Jane McGarry
Bill Brunner
Steve Sheldon
Kevin Parks
Mark Pearson
Philip Egidi
Rick Proctor
Steve Hinchman

FEDERAL AGENCIES

National Park Service
Environmental Protection Agency
Fish and Wildlife Service
Bureau of Land Management
U.S. Army Corps of Engineers
Bureau of Mines
Soil Conservation Service
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STATE AGENCIES

Colorado Division of Wildlife
Colorado Department of Highways
State Soil Conservation Board

LOCAL AGENCIES AND ORGANIZATIONS

Western Colorado Congress
City of Delta
City of Montrose
Delta County Commissioners
San Miguel County Planning, Building, and Sanitation Department
Mesa County Water Association
Colorado Wildlife Federation
University of Colorado Wilderness Study Group
Colorado Environmental Coalition
Western Slope Energy Research Center
Colorado Trout Unlimited (Denver)
Audubon Society of Western Colorado
National Parks and Conservation Association
Colorado Trout Unlimited (Wheatridge)
Sierra Club Legal Defense Fund
Wilderness Aware
Colorado-Ute Electric Association
Sierra Club, Rocky Mountain Chapter
Paonia Chamber of Commerce

INDIVIDUAL COMMENTS

Scott Jorgensen
Bradford Hatcher
Mitchell Swanson
Kent Wheeler
Ralph E. Clark III
Ruth Hutchins
Caleb Gates
Esther and John Acquafresca
Stan Adams
C. Courtney Antrim and Helen W. Beale
Linda Baker
Marvin Ballantyne
Bruce Barnhart
Lynn Becker
Robert Becker
Tracy Blashill
James R. Clark
Richard Cline
Steve Dahlman
Ronald Delano
Joanne Pagan
Richard Frazier



Individual Comments (Continued)

Beth French
Everett Gilbert
Bernard Heideman
Leonard Hendzel
Karl Kiser
Jesse Landis
Stephen Lewis
Glen Miller
Robin and Gretchen Nicholoff
James Ritkin
Lee Sayre
John Wei felt
John Wood
Mark Silversher
Gary and Syril Whitlock

vi



PUBLIC HEARINGS
Public hearings were held in Denver, Montrose, and Delta,
Colorado, on the draft environmental impact statement (DEIS)

.

Notice of the hearings was made in the Federal Register and in
news releases. The hearings were conducted by James Limb, an
attorney for the U.S. Department of the Interior (USDI) . The
Bureau of Reclamation (Reclamation) representatives attended all
hearings to receive testimony. Copies of the transcripts are
available in Reclamation offices or local libraries. A total of
53 people presented statements. The following is a paraphrased
summary of concerns and statements made. Reclamation's responses
to the comments follow each summarized statement. In many cases,
the comments were also received in comment letters, and the
reader is referred to responses found later in Volume II.

DENVER HEARING

1. MR. BRUCE HOAGLAND, representing COLORADO TROUT UNLIMITED,
expressed concern with the development alternatives because of
aquatic impacts in the Gunnison River and because the need for
the project was not shown. He stated that Trout Unlimited
opposes any project and resulting flow regime for the Gunnison
River that would permit the river to frequently or periodically
drop below its optimum flow level of 500-600 ft^/s.

RESPONSE: The AB Lateral Facility alternatives, including the
no-action alternative, would not create optimum conditions in the
Gunnison River for trout. The excellent fishery that has
developed in the river has occurred under a variety of flow
conditions. The EIS compares the no-action alternative with
project development conditions and concludes that the fishery
would be protected. Postproject flows are not compared to
optimum flows because the no-action alternative does not
represent optimum conditions. Postproject flows would fall below
the suggested level of 500 to 600 ftVs. See RESPONSE to
COMMENT P-6.

2. MR. JOHN WOOD, representing FRIENDS OF THE GUNNISON RIVER,
questioned the need for power from the project, especially in
light of existing conditions of excess power. He stated that the
significant increase in 300 ft^/s flow levels was unacceptable.
For example, changes in water temperature would shorten the
length of river that can produce optimum size trout. In 1988,
flows in the 300-400 ft^/s range caused water temperatures in the
lower portion of the gorge and below the North Fork to exceed
70 degrees in several places which he felt was totally
unacceptable.

Mr. Wood commented that at lower flows, frazil and anchor ice
could scour the riverbottom and destroy the trout spawning
habitat as well as harm aquatic insects, river otters, and bald
eagles. Bald eagle studies in the DEIS are inadequate and should
be extended downstream to Austin. The DEIS alludes to the fact
that if there are adverse effects on eagles and otters, they may



move to the Uncompahgre River; however, extensive erosion and
loss of riparian habitat in the Uncompahgre River associated with
increased flows will preclude this.

The Uncompahgre River with increased flows and channel protection
will be poor habitat for waterfowl. The bank protection plan
does not have a cost estimate; it could become astronomical. If
this gets to the point where Mitex pulls out, who's going to pay
for that. The impacts of the bank protection plan are not
presented in adequate detail.

The lower flows in the Gunnison River will reduce the chances of
extending the Black Canyon of the Gunnison National Monument into
a National Park downstream along the Gunnison River.

Increased silt in the Uncompahgre River will make irrigation more
difficult; selenium will also increase in the Uncompahgre River.

Project sponsors are unwilling to compromise, only their
alternatives are presented in the DEIS; why is not a smaller
project appropriate.

RESPONSE: The need for the power is discussed in additional
detail in chapter 1 of the environmental impact statement (EIS)
and the RESPONSE to written COMMENTS P-6 and OR-1 . Data show a
long-term need for additional power in the region.

Water temperatures do increase in summer months during low flow
periods; the EIS addresses this issue. Of particular importance
is that changes in river flows are least during the hot summer
months [because the Gunnison Tunnel (Tunnel) is operating at or
near capacity during irrigation periods] . Therefore, the change
from existing conditions as a result of implementing the project
would not be as dramatic as predicted in the comment. Temper-
atures do occasionally exceed optimum levels. Fishery data from
1988 do not indicate any adverse effect on the fishery; see
responses to the following written comments, including effects of
temperature: F-27, 37, 41 through 47, 62, 81, 87, 94 through
96; OR-23, 25 through 27, 63, and 68 through 70.

The frequency of ice formation in the Gunnison River would
increase significantly with project alternatives. Scouring of
the river bottom is not expected to occur except near Delta where
existing diversion dams create ice jams. In areas such as these,
scouring would occur, and use by species such as bald eagles and
waterfowl would decline. Ice formation is a natural occurrence
in the Gunnison River. Severe ice conditions exist on the river
upstream from Blue Mesa Reservoir, and aquatic insects and fish
continue to thrive.

Additional details are presented in the EIS on the bank
stabilization program on the Uncompahgre River. A cost estimate
is included, along with details on the long-term maintenance
program. Additional details on bank stabilization are found in
the following responses to written comments: P-5, 32 through 34,
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72, 77, and 106-117; OR-16, 17, 36, 38, 46, and 90; I-ll, 26
through 29, 33, 39, 62, 104, 127, 133, 134, and 136. The
potential for erosion along the river increases under development
alternatives; the bank stabilization program is designed to
mitigate this problem.

The AB Lateral Facility would not prevent extending the Black
Canyon of the Gunnison National Monument (Monument) into a
national park downstream along the Gunnison River. Resources
along the river would be affected, however, as described in the
EIS.

Increased silt load would be expected to occur in the Uncompahgre
River during the construction of bank stabilization measures and
during initial operation of the facility. In the long term,
proposed bank protection measures would reduce but not eliminate
increased erosion. The irrigation systems along the Uncompahgre
River presently operate with high silt loads without problems.
Total selenium content in the Uncompahgre River should not change
with the project; however, concentrations should decrease due to
dilution downstream from Montrose.

Several alternatives were presented in the EIS, including a
smaller plan than recommended by the Sponsors . Several smaller
alternatives were also considered but found infeasible as
reported in chapter 2 . The results of negotiations on a possible
compromise are reported earlier in chapter 4 of the FEIS.

3. MR. MARTY WALTER: (Representing Indian Peaks Group of
Sierra Club) . Equal consideration is not given to the
environment in the DEIS. Also, the Bureau of Reclamation has
kept contracts secret despite several freedom of information
requests and Congressional inquiry. The EIS should answer
questions raised at the hearings.

RESPONSE: The EIS presents impacts of the financially feasible
alternatives. Mitigation measures, including minimum flows,
wetland protection, and endangered species conservation, have
been included in the alternatives. The Sponsors consider the
actual contract between the UVWUA and Montrose Partners
confidential; however. Reclamation has included relevant
information from the contract and proposal for development
services in the FEIS. See RESPONSE to COMMENT OR-32 for
additional information.

4. MR. DON THOMPSON: (President of the Colorado Environmental
Coalition) . The Gunnison River presently provides high-quality
recreation, tourism, and, in its natural state, does a much
better job than the effects of the hydropower proposal.

The economic necessity for the project is not shown; hydro-
electric power is generally considered clean power, but there are
a large number of impacts with this particular project. Impacts
on wildlife, tourism, and Wild and Scenic River designation far
exceed the benefits of the project. Mr. Thompson was concerned
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that the hydropower proposal will reduce or eliminate the chances
to obtain Wild and Scenic River status on the Gunnison.
Additional flows on the Uncompahgre are also a concern.

RESPONSE: The need for the project power is discussed in
Chapter 2 of the EIS; additional information is also found in the
RESPONSE to COMMENT F-6.

The EIS documents impacts of the alternative proposals on
recreation and other resources. It is recognized that the river
presently does support high-quality recreation as well as other
important resources. The river itself is presently highly
regulated and is not considered in a natural flow regime; it
would be further changed from its present state by development
alternatives. However, the river would remain eligible as a Wild
River; criteria for this eligibility would be affected as
discussed in the EIS.

5. MR. DON RAVENHILL: (Representing Colorado Whitewater
Association) . He was concerned that the DEIS ignored many
impacts; he commented that there is unused power generation
capacity on the Western Slope and use of this capacity should be
considered.

Bureau of Reclamation should fund the opposition to these
projects in the same amount of money that is wasted on
environmental studies. The scientific omissions in this study
are manifest and manifold. You haven't got the slightest idea of
what the impacts of reduced flows would be, nor the flood
control measures that might be necessary.

Under PURPA, utilities are required to take the project's power.
This is an economic windfall to private investors and a loss to
the environment, loss to recreationists, and a loss to the local
economy. Project should be looked at with a much larger
perspective.

RESPONSE: The need for the project power is discussed in the EIS
and also is addressed in RESPONSES to COMMENTS F-6 and OR-1 .

Studies for this project are funded by the Sponsors; results are
reviewed by Reclamation and other agencies. Conclusions in the
EIS are Reclamation's. The impacts and the economic effects of
the project are described in chapter 3 of the EIS.

MONTROSE HEARING:

6. MR. MARSHALL WILSON (Chairman of Board of Montrose County
Commissioners) read a Resolution adopted by the Montrose County
Commissioners. The project is vital to the residents of Montrose
County, will increase county tax revenues by $400,000 to $700,000
per year, and directly reduce the repayment obligation of the
irrigators under the Uncompahgre Project. The environmental
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impacts are minimal and the mitigation measures extensive. The
achievement of the project is of high priority to the Uncompahgre
Valley.

RESPONSE: The EIS includes a discussion of economic impacts.
Environmental impacts would also occur and are detailed in the
EIS, along with mitigation measures.

7. MS. GINNIE BRANNON: (representing Western Colorado
Congress). She discussed economic impacts of the project.

Certain costs are not included. Many economists employ studies
called willingness to pay or willingness to accept and what they
are trying to capture are the intrinsic benefits to users of a
given recreational area. Studies like that should be conducted
from a kind of comprehensive and environmental impact analysis.

Travel cost studies could also be employed—consider expenses of
traveling to the area. What we call opportunity costs are
included, and these opportunity costs could be very large, in the
case when the Gunnison Gorge is becoming more and more popular,
and free-flowing water is becoming more and more of a scarce
resource. There could be huge opportunity costs associated with
the loss of recreational activities. Opportunity costs are not
adequately addressed.

Reduced flows through Montrose and greatly increased flows
downstream will deter potential businesses that consider the
attractiveness of a river. Also, the loss to businesses that are
located in the area where the construction will be going on is
not addressed in the DEIS.

Costs are underestimated. EIS takes user days, multiplies that
by daily expenditures and arrives at total revenues coming into
the area from fishing and rafting. Data come from the Public
Information Corporation which is not site specific; it is based
on a statewide survey. I tried to find out the economics of
these numbers, but they said they closed their files—so we have
no way to determine how accurate these numbers are.

Restaurant and transportation costs are underestimated. In terms
of rafting expenditures, the EIS uses $69 for commercial rafting.
Based on contacts with rafters and the BLM, this figure is low.
There are no statistics to back up the $25 per day for fishing
expenditures

.

Rafting user days were based on registrations and this is not
accurate because many people do not register. Gunnison River
rafting could very well reach management limits—and that would
represent a 30 percent increase over use shown in the DEIS.
Angler days are also confusing.
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In conclusion, what we have is very much a scarce resource, which
will command much higher prices. The AB Lateral does not support
the long-term stabilized economic growth, and it also harms the
environment

.

RESPONSE: The proposed development would be financed entirely
through private sources; no Federal, State, or local government
moneys would be used to construct or operate the Facility.
Consequently, the only measure of benefits taken for the
financial analysis has been revenues resulting from the sale of
power and energy generated. Indirect costs have not been
overlooked. Where possible and significant, environmental costs
have been economically quantified and added to the EIS to assist
in the decisionmaking process (for example, fishing, rafting,
economic development, and taxes) . Economic analyses have been
prepared according to the National Environmental Policy Act of
1969 (NEPA) guidelines. Travel costs, willingness to pay, or
other similar type studies are not warranted or required given
the levels of use and types of impacts anticipated from this
project.

A travel cost study could have been conducted for analyzing
impacts on recreation; however, it did not seem warranted because
of the small amount of recreation occurring within the canyon
relative to the area as a whole. It would be difficult to
isolate recreation associated with fishing or rafting from the
other activities the recreationist might be participating in on
the same trip. This analysis requires a study to determine the
source for the visitors, an estimate of their travel costs, and
construction of a composite demand curve. The benefits or
willingness to pay is the consumer surplus associated with this
demand curve and represents the value to the recreationist that
he/she enjoyed but did not have to pay for; i.e., what he/she
would have been willing to pay to obtain the recreation
experience.

Reduced flows through Montrose would have a definite aesthetic
impact along the Uncompahgre River, and we concur that an
attractive river is an asset to any community. Additional flow
information on this reach of river is found in the EIS and also
in RESPONSE to COMMENT OR-21.

There should be no significant disruption of existing businesses
during construction. Estimates of boater days for the baseline
(alternative A) and all other alternatives are not estimates
based on any sampling or observation procedure. Boater day
estimates for the baseline are the maximum number of boating days
possible given current Bureau of Land Management (BLM)
regulations and goals.

The prices used (from the Public Information Corporation) for
lodging, transportation, and food in the EIS are reasonably
accurate estimates of the average per-person expenditures. For
example, assuming an average party size of 2.5 people, the motel
cost would be $47.50 (2.5 times $19). Motel rooms for $47.50 for
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a party of three are abundant in the region. Please see
RESPONSES to COMMENTS OR-28 through OR-30 for further
information.

8. MR. FRED WETLAUFER: (Represented Western Colorado Congress).
He indicated that his organization felt that the ecosystem of the
Gunnison River would best be served with water levels maintained
near the 600-ftVs level for the majority of the time. The
ecosystem would suffer irreparable damage at water levels below
this amount for extended periods of time. With the project, flow
levels at 300 ft^/s would increase from 8 percent to 48 percent of
the time. He stated that his position is supported by statements
submitted by Jack Stanford and by historical flow data.

Low flows in the Uncompahgre River through Montrose would reduce
aesthetic values and preclude the potential development of
self-supporting fisheries. Downstream from Montrose, the river
would have to undergo extensive bank stabilization to accommodate
increased flows; the full extent of that work and its causes and
effects are still under study.

Without knowing the terms of the contract between the Water Users
and Mitex, it is impossible to assess the possible benefits or
liabilities to the water users.

Western Colorado Congress recognizes that hydropower is a clean
and non-polluting source of electricity. We understand that
Public Service Company will have a need for more power by 1992,
when this project is scheduled to go on line. Therefore, this
project will not replace any existing coal-fired power produc-
tion, but will displace whatever highest cost power they have
available to them at the time, be it coal-fired, natural gas, or
even possibly another hydro project. This project will also
preclude the same amount of power that Colorado-Ute may have been
able to sell to Public Service Company in 1992, just by the
nature of their being there, that it pushes other potential
producers out of the market. This project only adds to the
financial burden of Colorado-Ute.

The project's power contract expires in 15 years. Not only will
a new contract be required to be renegotiated, they will also be
in a much more competitive market, due to the revisions and the
PURPA laws.

The economic data on fishing and rafting industries is not fully
quantified, especially in the area of economic growth; there is
very little accounting of the possible growth rate of these
industries

.

Western Colorado Congress has been in contact with the water
users seeking an alternative that could be built and still
protect the Gunnison and Uncompahgre Rivers

.

If existing values are diminished or decreased, it makes Montrose
a less attractive place to live.
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RESPONSE: The frequency of flows at 300 ftVs would increase
significantly with the project, particularly in the nonirrigation
season. The EIS presents information on minimum and optimum flow
levels in the river; the development alternatives do not provide
optimum flows. The existing conditions in the river have
developed over a wide range of flows; rarely have they been or
stayed in the 500- to 600-ftVs range. The EIS evaluates the
difference between the no-action flows and the with development
flows, none of which represent optimum, conditions.

Low flows in the Uncompahgre through Montrose would reduce the
potential for a fisheries development in this reach. Additional
information has been developed for the EIS on this subject; also
see RESPONSE to COMMENT OR-21 . Fishery conditions should improve
upstream from the Loutzenhizer Diversion Dam and downstream from
the tailrace. Extensive bank protection is planned with the
development alternatives and is described in additional detail in
the EIS. Bank protection would continue to be added to the river
under the no-action alternative, but it would not be as exten-
sive .

The Sponsors consider the actual contract between the UVWUA and
Montrose Partners confidential. Reclamation has included
relevant information from the contract and proposal for
development services in the EIS.

The need for power section of the EIS has been expanded.
Additional information on this and the Colorado-Ute Electric
Association (Colorado-Ute) situation can be found in the
RESPONSES to COMMENTS F-6 and OR-1.

Chapter 3 contains information on the economic effects of the
no-action and development alternatives on fishing and rafting.
These recreational uses are expected to increase in the future;
however, the increase will be limited by BLM and National Park
Service (NPS) land management plans designed to prevent overuse
and damage to resources . The management restrictions have been
considered in the analysis.

Efforts to develop an alternative acceptable to Western Colorado
Congress (WCC) are described earlier in Volume I of this FEIS.
However, proposals submitted by WCC have not been found to be
economically or financially feasible.

9. MR. BOB CORY: Concerning fisheries, with the Aspinall Dams
on the Gunnison River and the Dallas Reservoir and the
AB Lateral, there will be an improvement, especially in the
Uncompahgre River. The only bad thing I see is that there will
be less water for rafting.

RESPONSE: It is hoped that the fishery in the Uncompahgre River
will improve due to Ridgway Dam. The EIS recognizes a reduction
in rafting in the Gunnison River.
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10. MR. TED HERMANN: The increased tax revenues should lower
mill levies by one or two mills. That is not a whole lot, but it
certainly could help a lot of people, and especially your fixed
income or your older people.

Approximately $6 million dollars will be spent in the valley in
each of the two construction years. Water assessments paid by
irrigators would be reduced. Assessments per acre could be
reduced by $2 to $12.

RESPONSE: The tax revenues generated in Montrose County are
presented in chapter 3 of the EIS along with other economic
effects during the construction and operation of the project.

11. MR. JOHN BALDUS: The environmental statement is completely
inadequate and in violation of the National Environmental Policy
Act. We do not know what the effects of the project will be.
For example, in the cost-benefit analysis, there are no
mitigation costs assumed for any wildlife impacts. If problems
occur with endangered species or other wildlife, no one knows
what it might cost to take care of the problems or what those
problems would result in.

Impacts to wildlife are not mentioned; impacts to wetlands along
the Gunnison and Uncompahgre Rivers are not presented.

The stylized channel drawing of the Gunnison River in the DEIS
does not represent the entire river. We need serious, scientific
data that explains how many miles of river bed will be affected,
what types of riverbeds are found, and how broad the riparian
zones are.

Sediment is not adequately considered—referring to the North
Fork sediment load as "not large" is not scientific. We need to
know where the sediment sources are, how much sediment they may
contribute at what periods of the year, and what effects this
change in the river will have on those sources.

The description of the Uncompahgre River is only a sketch; more
information is critical to understanding the effects on wildlife
and other resources

.

If there is not sufficient information to make a decision on
impacts, then a worst case scenario must be done according to the
National Environmental Policy Act; this has not been done
anywhere in the DEIS and is needed in 6 or 8 places.

Icing impacts, especially downstream from the North Fork, are not
adequately addressed. If something goes wrong, who is going to
fix it?

RESPONSE: Reclamation believes that the EIS is in compliance
with NEPA, as the document presents alternatives, impacts, and
mitigation measures. Fish and wildlife mitigation measures
include minimum flow levels, wetland replacement and bank
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stabilization plans, deer escapes along canals, raptor-proof
powerlines, and conservation measures for endangered species.
Costs of these measures are included in project costs.

Impacts to wetlands and wildlife are discussed in chapter 3 of
the FEIS. The wetlands analysis has been prepared in cooperation
with the Fish and Wildlife Service (FWS) and the Colorado
Division of Wildlife (CDOW)

.

The information on river morphology and riparian vegetation along
both the Gunnison and Uncompahgre Rivers has been supplemented in
the FEIS. These issues are also addressed in the index.
Additional information on sediment and Uncompahgre River
resources and bank stabilization plans are also included in the
FEIS.

The worst case analysis is presented when impacts are unknown
and is not needed in this EIS. A conservative approach has been
taken in several areas, primarily where impacts on river flows
are considered. Flow changes shown for development alternatives
in the Gunnison River may not be as great as actually shown due
to conservative estimates of existing Tunnel operations.
River ice on the Gunnison River would increase with development
alternatives (as described in the EIS) but is not predicted to
have significant adverse effects.

12. MR. MARV BALLANTYNE: I have concerns with the Gunnison
River but want to concentrate on the Uncompahgre River. Flow
increases will be too great to improve fisheries. Required
channel protection will harm fish and wildlife. For example,
1,500 to 2,000 mallards winter on a mile of the unchannelized
river near the Ash Mesa Bridge and only about 20 in a channelized
area.

Flows through Montrose would be significantly reduced in the
summer and winter. This is in the area where the Ute Museum and
Chipeta Lakes are. Canals such as the M&D and Loutzenhizer would
receive a much higher percentage of Uncompahgre River water than
they now receive and this would reduce the quality of water used
by irrigators on these canals.

Low flows through Montrose would be mostly return flows and would
contain agricultural pesticides and chemicals. Is this what we
really want to have in the River Bottom Park in Montrose?

In the Gunnison River, low flows would be much more frequent. If
we have a Gold Medal fishery now, and we change the flows that
much, isn't it an awfully big likelihood we are going to lose it
altogether?

The benefits to farmers are small; we should not be taking
chances with the recreational opportunities we have.

RESPONSE: The Uncompahgre River would be changed by development
alternatives in three segments. First, flows would be reduced
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between the South Canal and the Loutzenhizer Diversion Dam during
the irrigation season; second, flows would be greatly reduced in
the segment between the Loutzenhizer Diversion and the proposed
tailrace; and third, flows could increase between the tailrace
and Delta. The fishery conditions could improve in the first and
third sections and decrease in the middle section (see FEIS and
subsequent comments and responses)

.

The FEIS addresses the changes in water quality to irrigators.
Quality would decline in some cases and improve in others because
of changes in dilution.

Channelization is often detrimental to waterfowl and other
wildlife, so this method of bank protection has been dropped from
consideration. Effects of flow changes and bank protection
measures proposed are presented in the FEIS. The value of
waterfowl habitat would change along the Uncompahgre River,
declining in some areas, and improving in other areas.

The effects on the Gold Medal fishery are included in the FEIS;
however, significant adverse impacts are not predicted.
Agricultural interests would benefit primarily from increased
revenues that could be used to improve or maintain irrigation
systems and to reduce water costs.

13. MR. BRAD HATCHER: He discussed the impacts of reduced flows
in the Gunnison River and on the need for power. His comments
were also submitted in written form and are discussed later.
Please refer to RESPONSES to COMMENTS 1-13 through 1-25.

14. MR. CARTER MCKNIGHT: The Uncompahgre River flows through
Montrose are often below 50 ft^/s now. The Gunnison Tunnel has
been very important to this area; this valley would still be
semi-arid without it.

RESPONSE: Yes, it is true that flows in the Uncompahgre River
through Montrose are now often below 50 ftVs, particularly in the
nonirrigation season. During the irrigation season, however,
flows in this reach are generally high because this reach of
river is used to carry imported Gunnison River from the South
Canal to downstream canals.

15. TRACY BLASHILL: She was concerned with how the project
would affect designation of a wilderness along the river or how
fish and wildlife would be affected. The EIS is too vague on
this. The Gunnison River did not become a Gold Medal fishery
with continual low flows of 300 to 400 ftVs. The project would
take the last traces of wildness from the Gunnison. I don't
think we should chance losing an already established Gold Medal
fishery, an already established bald eagle habitat, and an
already healthy and growing tourism industry in Montrose.

RESPONSE: River flows would change significantly in the
nonirrigation season under development alternatives; changes
during the irrigation season would be much less because the
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Tunnel would be carrying irrigation diversions from the Gunnison
River. The flow changes would affect the mentioned resources and
are addressed in the EIS. Where appropriate, additional
information has been provided in the FEIS.

16. MR. GARY WHITLOCK: He shared concerns of previous speakers
for the Gunnison River's wildlife habitat and for the flow
changes in the Uncompahgre River. He also discussed the quality
of rafting at various flows. When the river is down to around
800 ft'/s, it becomes a little slower and not as much fun; below
400 ftVs, it is very slow. As a draw to tourists, as a draw to
local people who want to float the Gunnison, or fish it, he would
see a constant 300 ftVs as a real detriment.

RESPONSE: Input from commercial and private rafters and from BLM
reports indicated that the river can be floated at low flow
levels. The low flow levels (300 ftVs) , however, do not
represent optimum conditions. Optimum conditions for float-
fishing are higher, perhaps around 500 to 800 ftVs, and for
Whitewater floating even higher; and the EIS reflects this.
Conversely, the popularity of hike-in fishing has been shown to
increase at lower flows in the 200- to 500-ftVs range. The
development alternatives do not create constant 300-ftVs
conditions; during the recreation season, flow changes would be
relatively small because the Tunnel is also being used for
irrigation. Flow changes are greater in the fall, early spring,
and winter. Rafting would probably be affected to the largest
extent during the fall when weather conditions are still good for
rafting and when other rivers in the region are often at their
lowest flows. Regarding the comment about tourism, the EIS
predicts an increase in fishing-related tourism and a decrease in
rafting-related tourism.

17. MR. SHAWN LUND: The ability to produce power without
pollution is attractive; however, the problem is that it will
destroy two rivers. Uncompahgre River flows through town will be
reduced to a trickle; the river is valuable now even if it is not
a fishery or a rafting resource. The Gunnison River is a small
creek at 300 ft^/s. In addition to the value to rafting and fish,
the river flow itself has a value—the value of flowing water

—

that is not addressed in the DEIS.

The project produces power that is not needed and not wanted; the
same people that support this project are the same people that
want to bring a nuclear dump to Montrose.

RESPONSE: Chapter 3 of the FEIS presents impacts, both positive
and negative, of the development alternatives on the Uncompahgre
and Gunnison rivers. The greatest impact may occur in the reach
of the Uncompahgre River that runs through the city of Montrose
where summer flows would be substantially reduced.

Chapter 3 also addresses the values of riverflows. The need for
project power is addressed in the EIS and in the responses to
other comments (see RESPONSE to COMMENT F-6)

.
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18. DR. JOHN UNGER: The DEIS is flawed in many ways that have
already been brought out. The willingness to pay issue is
important and will become more important as more and more
citizens make use of these resources.

I read in the paper that Colorado-Ute is uncomfortable with this
concept of more power being produced, when they are awash in it,
and drowning in their own power, laying off more people. The
project will generate electricity that is not needed and they
will be forced to buy it under Federal law. The price of the
electricity is distorted--it is not market driven— it is done
through PURPA. We need to be cautious with projections of power
need. We need to decrease our need for increased electricity.

The loss of parts of two of the five criteria for the Wild and
Scenic River designation is significant. This could completely
eliminate the Gunnison from designation. Non-consumptive use of
resources is important to the economy.

The low flows in the Uncompahgre River through Montrose takes
away the beauty from the town. Reducing flows in the Gunnison
River by one-half cannot help the Gold Medal fishery in the
Gunnison River and needs more explanation.

We need to look to the future at tourism and recreation; the
Gunnison River should be protected for economic growth.
Productivity can also be measured in beauty, in our natural
environment. That's why so many of us live here. It can be
measured by fish in the streams, rafting those streams. It
attracts people here who have non-consumptive attitudes, without
using them up, and point them in some other direction, which
takes them out of the place of this beautiful panorama of beauty,
and scenic splendor we live in.

RESPONSE: The issue about willingness to pay is discussed in the
response to Ms. Ginnie Brannon (see COMMENT NO. 7). Project
power would be sold to the Public Service Company; Colorado-Ute
would be involved in wheeling the energy. As mentioned in
Mr. Unger' s comment, the power would be sold under the Public
Utilities Regulatory Policies Act of 1978 (PURPA) . Please see
RESPONSE to COMMENT F-6 for additional information.

Based on input from the NPS, the EIS concludes that the river
would remain eligible for designation as a wild river. Two
criteria that make it eligible would be affected, not lost, as
explained in the EIS.

The reduced flows in the Uncompahgre River through the city of
Montrose would have aesthetic and other impacts. The flow
reduction would occur during the irrigation season and primarily
from July through September. The EIS addresses the impacts of
this reduction; also see RESPONSES to COMMENTS F-79 and OR-21.
Gunnison River flows would be reduced under all development
alternatives; the effect of this on the trout fishery is
discussed. Certain aspects would have positive as well as
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negative effects on trout habitat; one example of a negative
effect is the reduction in winter flows that help move sediment
out of the Gunnison Gorge area.

The concerns with tourism, recreation, and economic growth are
valid. The FEIS concludes that some losses to rafting would
occur and some gains to fishing. However, in the long term (even
under the no-action alternative) , management controls may be
needed to control the increased numbers of recreationists, or
much of the attractiveness of the river environment would be
compromised.

19. MR. JIM ZARTMAN: (Representing Riverside Grange and
Unconpahgre Pomona) . More people are attracted to this area by a
green and growing agriculture than by all of the recreation
projects put together. This project is an opportunity to help
the farmer and rancher in the area. The disadvantages are small
in comparison.

RESPONSE: The development alternatives are designed to give
irrigation water priority over hydropower water. In addition,
revenues would directly and indirectly benefit irrigators in the
Uncompahgre Valley.

20. MR. CALEB GATES: People come to the Gunnison River to catch
big fish; not fish hatchery fish, and having flows at 300 ft^/s
will compromise the river. At a minimum, the river will heat up;
we have to be cautious with long-term effects.

The Bureau's alternative flow data differs a lot from the
historical flow data, and I would just like that clarified in the
final EIS. This is because we are getting down to some very low
thresholds on the Gunnison River; we can't have 200-500 through
1,000 ftVs differences in the computer model.

The Uncompahgre River is of high economic concern; the potential
for erosion from increased flows is significant. Uncompahgre
flow tables in the DEIS contain averages, not minimums and
maximums. The information is incomplete and misleading. There
is no information on flows at Delta or below the Selig Canal
or on a year-by-year basis as there is at Colona.

DEIS proposes riprapping by dropping boulders on the bank, and
lateral erosion will cause them to fall into the river and serve
as protection. Later, the EIS talks about placing the riprap on
the bank. Also, canalization is discussed along with loss of
riparian habitat and headgates of canals being filled with
sediment. The river will be constantly fighting to get back to
equilibrium and will be very costly.

Is the Uncompahgre Valley Water Users Association or Mitex
prepared to pay for these potential problems? The DEIS does not
discuss cost overruns. I am concerned about how informed all
members of the Uncompahgre Valley Water Users are concerning this
project, the potential cost overruns, and the potential to lose
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whatever profit they have built into this project. Is the
project really needed by the water users; the livelihood of
farmers will be compromised as well as that of the Gunnison
River.

RESPONSE: The Gunnison River is one of the few major fisheries
in the State that is considered a wild trout fishery; it is not
maintained by stocking. The CDOW has done an extensive study of
trout reproduction in the river and has concluded that project
flow changes would not adversely affect this situation. Habitat
conditions with the development alternatives would not be
optimum, nor are they optimum under the no-action alternative.

Temperatures would increase during the summer, especially in the
North Fork to Austin reach of the river. However, closely
examining the flow tables in the EIS shows that flow changes, and
therefore temperature changes, are the least during the summer
because the Tunnel is at or near capacity for irrigation,
particularly during dry years. Please see the index of comments
and responses for additional information on fisheries.

Flows under the no-action alternative differ from actual gauge
data on the Gunnison River; this phenomenon occurs for several
reasons. The no-action flows are simulated flows that consider
the operation of the Aspinall Unit. Simulated flows were used
for the hydrologic analysis on this project because not a long
enough post-Aspinall record period exists for meaningful
comparison. Simulated flows are necessary to determine both
post-project flows and water availability for hydropower and to
present an accurate prediction of impacts. Errors in actual flow
tables (see attachment B) were also found in the DEIS and have
been corrected.

The no-action flows sometimes differ from actual flows even when
the Aspinall Unit was operating. This phenomena occurs for
several reasons. Filling Blue Mesa Reservoir accounts for major
differences for several years beginning in October 1965, as do
the construction and filling of Morrow Point and Crystal
reservoirs (which ended in the mid-1970' s).

It is not possible to make a valid short-term comparison between
the simulated operation and the actual or historical operation of
the Aspinall Unit. Many factors that affect the actual operation
of the unit, such as power system emergencies, downstream water
demands that vary from month to month and year to year, errors in
forecasting inflows, and operator judgment cannot be simulated by
the computer operation model to match identical flow conditions
for a given year. However, the model is extremely useful in
showing longer term trends and is considered accurate in
predicting the frequency of low flows.

Studies of the Uncompahgre River, including historical accounts,
indicate that the potential for erosion is high under existing

P-15



conditions and that post-development flows would aggravate this
problem. RESPONSES to COMMENTS 1-26 through 1-33 and the EIS
contain additional information on this subject.

Riprapping by dropping boulders on the bank and channelization
have both been eliminated from the bank stabilization plan as
indicated in chapter 2 of the EIS. The channel protection plan
would be funded by the hydropower project; cost estimates include
contingencies to reduce the chances of cost overruns. A sinking
fund would be established to fund future channel maintenance.
Extensive channel protection activities presently occur on the
river and are funded by the individual landowners, the UVWUA, or
local governments.

21. MS. RE6INA SOWELL: The project does not make economic or
environmental sense. There is too much electricity now and too
much demand on the Gunnison River. The costs of the project
outweigh the benefits; if it is built and turns out to be a
mistake, who will pay?

RESPONSE: The EIS discusses the need and use of the power
produced and the effects on the Gunnison River. There would be
some flexibility in future years to change the operation of the
project if "it turns out to be a mistake, " but this flexibility
would be limited by water rights, financial arrangements, and
legal agreements. Also see RESPONSE to COMMENT F-70.

22. MR. ERICK SOWELL: The power is not needed; do we need a
water company to generate it? Power would go to the eastern
slope; there are enough people there. Shall we continue to
supply them with our raw materials of power and water? If we
don't need this power, we don't need this project.

RESPONSE: Please see RESPONSE to CCMMENT F-6 concerning need for
power. The power will be used outside of the immediate area for
at least the first 15 years of operation.

23. MR. HANK HOTZE : Has a number of specific questions and
concerns about the DEIS; these will be sent to Reclamation. The
project is causing conflicts in the valley. It is up to the
Uncompahgre Valley Water Users Association to make this decision,
but it's not up to the users to sacrifice a National Resource.

We have an opportunity here to put a project in line, to keep a
river flowing, and to bring tourism and recreation into the area,
and to benefit agriculture. The environmental community and the
water users need to seek a compromise. For a few hundred second
feet of water, the water users can have a project, the rafters
can continue to float, and the quality fishery can remain.
Reclamation can help with Blue Mesa.

I propose that the Bureau act as a mitigating agent, and pull us
together, and we come up with a plan that we can all sign off on,
and we are all in a better situation.
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RESPONSE: As a result of this suggestion, negotiation sessions
were held with concerned parties to see if a compromise
alternative could be reached. These negotiations are discussed
in chapter 4 of the FEIS. However, a compromise alternative that
was financially feasible was not reached.

24. MR. JON SERING: I am opposed to the project. The Gunnison
River is a National Treasure and it is right in our backyard.
The Gunnison Gorge and National Monument are public lands; they
belong to everybody.

Tourism and recreation are non-consumptive, non-destroying; they
don't pollute the air; they don't take away, they constantly
give. Tourism brings people here; a diverse recreation market is
a real strength.

RESPONSE: The EIS addresses impacts on recreation use and
tourism. While recreation and tourism are considered
non-consumptive uses of resources, outdoor recreation use can
have significant impacts on wildlife and other natural resources.

25. MR. RICK BRUNTON: There are three dams on the Gunnison
River and that is enough; this project should be defeated.

RESPONSE : Thank you for your comment

.

26. MS. EILEEN MC6LYNN: The project might certainly diminish
the ecosystem of the Gunnison for people as well as for wildlife.
We need to preserve, rather than attempt to dominate, the
integrity and beauty of the Gunnison and its ecosystem and
species which co-exist there. There are limits to growth,
without irreparable environmental damage, and I believe the DEIS
shows a hands-off management to be the best plan, because of all
of the questions it leaves unanswered. Issues of wildlife and
endangered species are not addressed in the DEIS. Hikers are not
addressed, nor birdwatchers, in the study, nor those who are
content to know the Gunnison in its simple worth, and just being
untampered by mankind.

RESPONSE: Thank you for your comments. The EIS addresses
changes along the Gunnison River. Fish and wildlife and
endangered species analyses are included in the EIS and have been
prepared in cooperation with the CDOW and the FWS

.

DELTA HEARING

27. MR. STEVE HINCHMAN: The USGS flows in attachment B of the
EIS do not match the numbers in the no action alternative and
they should. We took the years 1966, 1976, 1977, 1978, 1981

—

those are the driest years between 1965 and 1983 when the
Aspinall Unit was on line—and the numbers in attachment B and
alternative A do not match. Also during spring runoff, why are
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the model lines a straight line? Actual flows for real years
show a V going up and down. There is a big problem with the
model numbers, in terms of adequacy of the DEIS.

Presentation of logarithmic graphs in the DEIS is not straight
forward—it makes the project look better than it is. Not enough
detail is shown for critical periods. There is also inadequate
flow information presented on the Uncompahgre River flows-only
averages are given. You don't account for return flows and
irrigation in the summer.

The project reflects a concentration on money, not efficiency;
the average operating capacity of the powerplant is only between
66 and 70 percent.

Project economics are now based on artificial price supports in
the form of the PURPA Act; these price supports may not be there
in 15 years when the current contract expires. It is likely
there will be pressure to use more water from the Gunnison, by
building these large-scale projects, is inefficient, in the
course of time.

I am concerned the Uncompahgre Valley Water Users Association
could violate the 300 ftVs flow on the Gunnison in the name of
irrigation by ignoring the Uncompahgre flows, and then using the
excess irrigation diversions for hydropower. There needs to be a
better, more complete monitoring system. The above scenario
would represent a waste of water under Colorado water law and the
water users would be subject to losing water rights.

We doubt that the Uncompahgre River bank protection measures will
work. The DEIS has no assessment of potential loss of wetlands
due to riprap and other measures. However, the DEIS lists
5,000 acres of wetlands along the river. Congress has stated a
no loss of wetlands policy. Section 404 permit regulations
require acre-for-acre replacement of wetlands. This is a gaping
hole in the DEIS. There is also no mention for rights-of-way
agreements for bank stabilization work or compensation for
landowners for impacts to their property. Failure to address
this impact of riparian habitat and wetlands is a possible
violation of the Clean Water Act, the National Environmental
Policy Act, and the Threatened and Endangered Species Act.

While the DEIS claims increased flows in the Uncompahgre will
replace lost habitat on the Gunnison, for species such as the
federally endangered bald eagle and the endangered river otter,
the DEIS also states that the speed of flow in the river will be
too great to support fish and wildlife. Those are the prey
species that eagles and otters depend on. These are
contradictory statements, and what we call disinformation.

The proposed sinking fund to monitor and continue bank
stabilization does not list specific amounts in that fund. The
cost of bank stabilization and erosion control were listed in the
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DEIS as reasons for eliminating alternatives G and H as
uneconomical, again proving that this is a serious economic
problem. I suggest the Bureau require the sponsors to put up a
bond between 5 and 10 million dollars, or more, before the
operation begins. The danger is that if damage is too high,
Mitex will pull out, leaving the water users liable. Then their
rates will go up, not down.

I question why the DEIS was released with preliminary and
inadequate information. The 1976 law requires a full-scale study
of all environmental, social, and economic impacts to be
presented for public review. I question if the Bureau of
Reclamation glossed over these potential problems to speed up the
report so as to meet the sponsor' s deadline for producing
electricity, based on its contract with Public Service Company.
The Bureau has public responsibility and depriving the public and
other agencies and institutions of adequate information to
evaluate the project in order to meet deadlines for profit is
unethical, amoral, and illegal. The only solution is to rewrite
the DEIS when studies are complete.

RESPONSE: For information on the differences between modeled
flows and actual gauged flows, please see the RESPONSE to
COMMENT 20 at the Montrose Public Hearing. The modeled flows do
not show a typical "V" pattern during runoff periods, primarily
because the model includes upstream regulation of runoff by
Aspinall Unit Reservoirs. This storage tends to moderate runoff
peaks.

The logarithmic presentation of flow data has been mentioned by
several commentors as confusing. The best way to compare flows
with and without development is to compare the flow tables in
chapter 3 that provide average monthly flows throughout the study
period. Additional information on the Uncompahgre River flows is
provided in the EIS in chapter 3 including more detail on return
flows.

The efficiency of the powerplant is less than 100 percent because
the plant would not receive a 100 percent water supply. Minimum
flow and irrigation commitments receive priority and naturally
occurring periods of low flows exist.

Project power sales are covered under the PURPA Act; further
information is found in the RESPONSES to COMMENTS OR-1 through 3,
and F-6. A new contract would be negotiated at the end of
15 years. Selling hydropower energy upon debt repayment has not
been a problem in the United States, primarily because a fuel
cost doesn't exist as a cost does with coal-fired powerplants.
See RESPONSE to COMMENT OR-45.

The lease of power privilege and water rights considerations
would prevent hydropower diversions under the name of irrigation
diversions. Monitoring flow requirements are described in the
EIS.
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The bank protection plan is presented in the EIS; information in
the FEIS has been supplemented. (Also see the contents to the
comments and responses for further information.) The bank
protection plan, which has been reviewed by Reclamation, will
also require a Section 404 Permit before construction. The FEIS
addresses wetland losses and wetland replacement or mitigation.
Agreements such as rights-of-way would be required with local
landowners. Impacts to landowners would be short-term,
construction-type impacts and long-term bank protection impacts.
Neither the bank protection plan nor the EIS violates the Clean
Water Act, NEPA, or the Endangered Species Act.

The EIS does not indicate that habitat for bald eagles and river
otters on the Uncompahgre River would replace that on the
Gunnison. The increased flow in the Uncompahgre may be
beneficial in some respects to these species; however, the
increased water velocity associated with the increased flows
would probably create less than optimum habitat in many river
sections. Increased bank erosion would also be detrimental to
wildlife.

Alternatives G and H were eliminated for economic reasons. The
cost of bank stabilization was only part of these reasons.
Additional information on the sinking fund and bank stabilization
plan is contained in the FEIS. Compliance with these commitments
would be assured in the lease of power privilege. Adequate
information was available to prepare the EIS, and additional
information is contained in the FEIS based on comments received
and additional studies of the Uncompahgre River bank stabiliza-
tion plan.

28. MR. HANK HOTZE: There are many things that I have problems
with in the DEIS, but I think that all those things are going to
be adequately covered by others. I proposed at the Montrose
hearing that responsible parties meet to see if a compromise
solution can be arrived at; we met this afternoon and hopefully
this process will be successful.

RESPONSE: See response to Mr. Hotze' s comments at the Montrose
Public Hearing (No. 23) .

29. MR. RICHARD PROCTOR: The AB Lateral project is not a new
project, it has been talked about and perceived as a new project.
It is more of a utilization and extension of an existing project.
The irrigation system is being used, and expanded to a more
beneficial use, besides that of irrigation to that of hydropower.
Irrigation water continues to receive priority, power second.

The EIS does not make it clear that the rafting industry came
about during a period of unusually high flows. Some people are
calling for 600 ft^/s in the river; this would have to come by
shutting down the Gunnison Tunnel or from Blue Mesa storage.
Erosion can be contained on the Uncompahgre River by carefully
placed riprap.
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Concerning the impacts of ice in the Gunnison River, historically
the river froze so that one could ice skate up into the canyon.

The EIS overestimates irrigation season flows in the Gunnison
River under the no-action alternative. This is because the
models do not reflect the increased use of the Gunnison Tunnel
for irrigation in recent years. The DEIS exaggerates impacts on
the Gunnison River during the irrigation season. In the summer,
flows are not going to change because the tunnel will only carry
so much water. Flow changes will occur in early spring, fall,
and winter.

The minimum payment to Water Users from the project is $150,000
and those projections go up to a conservative estimate of
$1 million. It will pay $400,000 to $800,000 in taxes in
Montrose County.

There is a need for the power as shown in Public Service Company
forecasts

.

RESPONSE: It is recognized that rapid growth in the rafting
industry on the Gunnison River occurred during a period of high
flows. These flows will, of course, not be available in many
years, even under the no-action alternative. Flows in the 1988
and 1989 rafting season have been below normal. The industry can
expect variable flow levels in the future because of differences
in precipitation levels.

As the comment indicates, ice formation in the Gunnison River is
a natural occurrence; however, ice formation above Delta has been
reduced greatly over the last 25 years due to the Aspinall Unit
reservoirs. The hydrology for the EIS was based on long-term
historical tunnel diversions; recently, diversions have
increased. If these higher diversions continue, impacts to the
river during the irrigation season may be overstated. As stated
in the EIS, the project hydrology superimposes historic
irrigation practices upon simulated releases from the Aspinall
Unit for the 32-year study period.

The commentator is correct in stating that recent irrigation
practices have led to more irrigation diversions than would have
been predicted by simply extending the historical averages.
Tunnel work since the late 1970' s has resulted in the capacity of
the Tunnel increasing from about 1,000 ftVs to 1,135 ftVs. In
addition, during the past several years, the UVWUA has generally
run the Tunnel at or near its new capacity for longer periods
than it did previously, subject to flow availability in the
Gunnison River.

If this trend continues, for the peak irrigation season, the
Black Canyon flows under the no-action alternative during the
32-year study period would actually be slightly lower than are
predicted. This results in hydroproject impacts being
exaggerated in the EIS, since the difference between postproject
and alternative A flows would be less. For the peak irrigation
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season (July and August) , the project would have little and
frequently zero impact on Gunnison flows, since the Tunnel would
consequently be full. The table below highlights effects of the
increased diversions from 1985 to 1989 (compared to the 1932-1983
average)

:

Additional hydrorelated diversions
for hydropower from the Gunnison River

(alternatives B, E, and F; ftVs)

1932-1983
Average 1985 1986 1987 1988 1989

June 286 557' 364' 152
July 162 199
August 173 5 94

Spring runoff in 1985 and 1986 was unusually high, allowing UVWUA to rely
more heavily on Uncompahgre versus Gunnison flows. Thus, diversions in these months
do not represent normal conditions.

This hydrologic situation was reviewed while creating the
hydrologic model for the project when it was determined that the
best path would be to base impact assessment on the historical
UVWUA diversions, without adjustment for recent trends. The
reason for this decision was twofold: first, no guarantee exists
that recent trends will continue and future cropping patterns may
revert to the 32-year historical average at any time; second,
while the Tunnel can now carry more water than it could during
much of the study period, there is no way of knowing to what
extent the UVWUA would have used (and in the future will use)
this additional capacity. By using the historic flows during
1932-1983, more conservative results were attained; that is, they
resulted in the maximum reasonable prediction of post-project
reductions in Gunnison River flows.

The three months being considered (June through August) also
correspond to the peak recreation season. If recent irrigation
trends do continue, then most of the late summer impacts to
Gunnison River recreation predicted in the EIS will occur under
the no-action alternative as well as under the development
alternatives

.

With project development, the actual impact on the Gunnison would
lie between the two extremes of greatest impact (as presented in
EIS tables and analysis) and least impact (full Tunnel use for
irrigation 3 months per year) . By using the more conservative
methods, the FEIS approaches a "worst-case" analysis. The FEIS
has been revised to clarify this issue in the streamflow section
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of chapter 3. The tax revenues and revenues to the water users
in Montrose and Delta counties are contained in chapter 3 of the
EIS.

30. MR. JAMES CLARK: Boating use of the Gunnison River is in
its infancy; it has the potential to become a huge business. Low
flows impact this use; low flows require increased work at the
Relief Diversion Dam and this is dangerous to boaters.

I am in strong disagreement with the DEIS conclusions that there
will be no adverse impacts on the trout fishery. A full river
channel of 500-600 ftVs is best when considering the entire life
cycle of trout. This is because a full channel increases the
population of aquatic plants as well as aquatic insects. Also, a
full channel provides more habitat for the trout. The optimum
flow of 500-600 ftVs would grow larger and more trout because the
increased area and increased biomass would allow favorable
growth, reproduction, and health of this world class fishery.

Studies show that the river between the North Fork and Austin to
be growing larger trout than the Gunnison Gorge. I feel that the
confluence to Austin stretch represents a fabulous resource for
our area. This reach with low flows in the 300 to 400 ft^/s range
last summer had water temperatures up to 72 to 75 degrees during
many of the days, and this had a negative effect on the trout.
The emergence of aquatic insects was reduced. Fishing that is
normally excellent was very slow. Trout do not do well when the
water temperature is in the seventies—oxygen is reduced and the
metabolism, growth, and health of the cold water species are all
negatively affected by these high temperatures.

I also heard reports of fish with parasites or leeches; it could
be the resistance was down on some fish. Studies dealing with
the warm water in the lower Gunnison River and the effect on the
aquatic life needs to be entered in the EIS.

The hydropower proposal would threaten the proposed Wild and
Scenic River designation.

There is no need for the project other than to help the water
users with debt retirement.

Mitigation measures, as proposed in the DEIS, fall way short of
alleviating the harm and loss of priceless aesthetics and
riparian habitat. The long-term economic losses to our
communities, as priceless resources and recreation, are
compromised and would in my opinion exceed the revenue gained
from power generation that appears unneeded.

RESPONSE: Boating on the Gunnison River has the potential to
increase in the future. The popularity of floating the river has
increased during high flow years; however, the low flow years
that invariably follow may slow this popularity. In spite of the
assumed decreased popularity, the demand for floating the river
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will probably increase; and updated management regulations will
be needed if this use is not to conflict with other resources.
The BLM management plans now call for controlling use.

Several diversions downstream from the North Fork will require
additional work in the low flow years, and these diversions can
be dangerous to floaters. The relatively small change in river
flows due to the project during the summer recreation and
irrigation season would not significantly change this situation
(see chapter 3) . Changes would be the most significant in early
spring and late fall.

The EIS addresses both minimum and optimum flows for the trout
fishery. The AB Lateral Project would not result in optimum
flows. The EIS compares trout habitat without development and
with the development alternatives. Increased flows do not
necessarily result in increased habitat, although flows of 500 to
600 ftVs mentioned in the comment are near optimum at certain
times of the year.

In the reach between the North Fork and Austin, temperatures do
increase during low flow years, which would occur more often
under development alternatives. However, during low flow periods
during the warm summer months, the development alternatives would
have the least effect on flows. Trout populations did very well
in this reach of the river following the low flows in the summer
of 1988 (as explained in the EIS) . On the other hand, the
fishery did poorly in 1989 as the result of flash floods in the
drainage and sediment buildup.

Parasites, which could be related to warmer temperatures, high
fish density, or other factors, were noted on fish in the North
Fork to Austin reach in the low water years of 1988 and 1989.
Growth and condition of the fish were excellent in 1988, but
preliminary indications are that the fishery in the Gunnison
River did poorly in 1989. The greatest impacts would occur in
the North Fork to Austin reach if hydropower development would
adversely affect fisheries.

The development alternatives would affect criteria that make the
river eligible as a wild river; however, the NPS has concluded
that, nonetheless, the river would remain eligible. The need for
the project, mitigation measures, and economic effects are
discussed further in the FEIS.

31. MR. SCOTT JORGENSEN: The power from the project is not
needed; there is no need for the project other than debt
retirement for the water users; and this self-serving purpose may
be detrimental to the entire Gunnison River system and its
tourism and recreational industries.

Outdoor recreation will be a bigger factor in the economy of the
Western Slope than even agriculture. I cannot endorse the
short-term economic benefits of this project. Rather than an
overnight sensation, we need the long-term development and
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stability of tourism in our economy, nor can we allow the
environmental degradation of the Gunnison and Uncompahgre Rivers
proposed by this EIS.

By decreasing the average flows in the Gunnison River, the entire
biological make-up, including trout, will be negatively affected.
The river reach between the North Fork and Austin has increased
greatly in fisheries value. Increased temperatures in this reach
will reduce trout growth potential and increase hooking
mortality. Trout metabolism increases with temperature rises;
the trout react to this danger by decreasing their activity
levels, and the fishing becomes slower.

Eagles and otters will be impacted. The Uncompahgre River will
not support prey species for these. Eagles winter near Austin
and the DEIS does not address this.

RESPONSE: The need for the project power is discussed in
chapter 1 of the FEIS, and additional information can be found in
the RESPONSE to COMMENT F-6. The hydropower project would
contribute economically to the region for the long term, as would
agriculture and tourism. The EIS describes impacts on recreation
and tourism; rafting is expected to decline, while hike-in
fishing would increase along the Gunnison River.

The effect of flow changes on fish and fish habitat is described
in the EIS. As indicated, summer temperatures would increase,
particularly in the lower reaches of the river. However, low
flow periods also occur under the no-action alternative. River
flows are changed the least during the summer months of low flow
years when temperatures increase the most.

The Uncompahgre River and the Gunnison River would continue to
provide eagle and otter habitat. Habitat conditions would not be
ideal in the Uncompahgre River, but in some areas they could
improve over existing conditions.

32. MR. CHUCK WORLEY: Under normal circumstances, I could
support this project because hydropower is nonpolluting; however,
there are some aspects of this project that make it a bad
bargain. The power is not needed. Doesn't it make more sense
for Public Service Company to buy or rent some of Colorado-Ute'

s

excess capacity rather than add another source to the glut?
Furthermore, there is no real assurance that this project will
help the Uncompahgre Valley Water Users in the long run. There
may not be a market for the power when the existing contract
expires in 15 years. What happens if there are increased
mitigation costs after Mitex pulls out? Many of the negative
impacts of this project may not be known for 25 years. Do the
water users assume these responsibilities?

Another power factor that needs to be considered is the
inadequacy of the national energy situation—the whole energy
situation is so volatile right now, that nobody knows for sure
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what's going to be happening in 25 years... what happens if
nuclear fusion, solar cells, or conservation become really
competitive?

The least intellectually responsible part of the DEIS is its
treatment of the impacts of this project on the natural and
social environments. .. it reads as though there is a built-in
pre-determination to approve the project. How in the world can
anyone honestly believe that cutting the Gunnison River down to a
third of its natural flow will not negatively affect the fishery?

Many potential problems are neglected in the DEIS—effect of
decreased flow on aquatic ,insects, effect on eagles and otters,
effect on fishery downstream from the North Fork.

Hiking would not necessarily increase with lower flows because
vertical walls preclude this; even if it did increase, it would
not replace rafting. When people want a river recreation
experience, they want to experience the massivity of a river, not
an oversized creek. How can the DEIS claim there would be no
social negative impacts?

To create any project that has the very real risk of killing
recreation and tourism is a very stupid idea; if a viable project
cannot be built out of the present diversions, then I urge the
no-action alternative.

RESPONSE: Please see RESPONSES to COMMENTS F-6 and OR-1 for
additional information on the need for power and the relationship
of the project to Colorado-Ute. The market for power in 15 years
cannot be guaranteed, of course, but the demand for hydropower is
normally high. Project expenses would decrease over the years,
causing revenues to increase.

The future of the national energy situation is not unknown;
predictions show increased power demands. Alternative power
sources could be developed in the future. Hopefully, power will
be used more efficiently in the future; however, it is presently
believed that conventional methods such as hydropower will
continue to be an important factor in meeting energy needs over
the life of the project.

The EIS analyzes project impacts. Also, refer to the index to
the responses and comments for specific areas such as fisheries.
More flow is not necessarily better for fish and wildlife;
different species and different waterways have their own optimum
and minimum flow levels.

Impacts on the various types of recreation are discussed in the
FEIS recreation section rather than the social section, because
the tradeoff can be presented in more detail.

Hike-in recreation is expected to increase with development
alternatives, but we agree that the canyon's topography, which
includes sheer cliffs, would continue to control use. From the
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standpoint of recreation, people' s perception of what is a good
flow varies considerably—hike-in anglers may prefer low flows,
rafting anglers a moderate flow, and others may prefer to view
the river at high levels.

33. MR. LEROY STANFORD: In reference to a previous comment, the
river used to freeze, but there were not any trout in it at that
time and place. The river has reset itself since the dams, the
trout are down lower.

I have seen a deterioration of the river this year (after low
flows) . The use of water to support a fishery is just as
important as using it for irrigation. We should not forget that
we have one of the best rivers in the whole world for trout
fisheries and that doesn't include the rafting, scenery, and
other aspects.

RESPONSE: Historically, ice buildup was more common and the
trout fishery occurred further upstream. The CDOW fishery data
indicated that the fishery was in extremely good condition
following the low flow year of 1988. As mentioned in the EIS,
flash floods during the summer of 198 9 harmed the fishery.
Higher flows would have reduced flash flood damage to the
fishery.

34. MR. DON FRENCH: (Represented Colorado Whitewater
Association) . He stated that a permit for the AB Lateral project
should not be issued. The river as a recreational resource is
desperately needed; the project forces an already burdened
utility company to purchase the power generated at inflated
costs.

The project compromises the quality of life that most people have
chosen, and it destroys one of the few self-thriving wilderness
areas remaining. Progress like this is a blatant slap in the
face. You people should make it a priority to manage all
resources with foresight and concern to the future to come.

RESPONSE: Please see RESPONSES to COMMENTS F-6 and OR-1 for
additional information on the need for power and the relationship
of the project with Colorado-Ute. The river and wilderness
values would be affected as discussed in the FEIS.

35. MR. RICHARD WALLBRINCK: If the AB Lateral Project is built,
the water that is being used from the Gunnison River for
irrigation will still be used; the AB Lateral will not increase
diversions in dry years like last year. If more than 300 ft^/s is
needed, it will have to come from Blue Mesa Reservoir.

The project is an opportunity to produce clean environmentally
safe power and it is needed. The project is one step in reducing
pollution from fossil fuels.

P-27



There is a ground where everyone may benefit, both the farmer,
the rafter, and nothing will change without the project going in.
The water will still come through the tunnel; the waters are
still not going over 300 ftVs in the Gunnison River.

RESPONSE: Project changes are indeed the lowest during the
irrigation season, particularly during dry years. See chapter 3

in the EIS for additional information on benefits to rafters and
farmers.

36. MR. BOB WATSON: (Delta County Coxtonissloner) . He stated
that he was at the hearing to listen and would ask questions
later.

RESPONSE: None was necessary.

37. MR. STEVE SHEA: He went on the record in support of the
AB Lateral project.

RESPONSE: None was necessary.

38. MR. ALVIN PFIFER: I irrigate out of the Gunnison River
downstream from the North Fork. At flows of 300 ftVs, we have to
go in and dam up the river to divert water. Our diversion is for
230 ft^/s and when it is taken out that leaves only 70 ft^/s in
the river to Delta. I am not opposing the AB Lateral. All I am
saying is in times of stress and drought, there are problems.

RESPONSE: Diversions do require additional maintenance during
low flow periods. It is shown in flow tables that the river flow
would be affected the least during the irrigation season,
particularly during dry years since the Tunnel would be operating
at or near capacity for irrigation.

39. MR. BOB COREY: The AB Lateral Project has been compared to
large projects like Two Forks; this is not true because the water
is already going through the tunnel. I think that the water
users should have the right to use their water through the Tunnel
in a hydroelectric plant.

Concerning riparian vegetation issues, flooding is the biggest
problem. The AB Lateral will not cause an increase in flooding
in the Uncompahgre—it would put 1000 ftVs in the river compared
to 4,000 ftVs in recent floods.

RESPONSE: The EIS recognizes the effect of the Tunnel operation
on flows in the Gunnison River. Diversions would increase with
hydropower development, but these increases would be the lowest
during the irrigation season. The primary change in the
Uncompahgre River would occur during the winter. Additional
information is contained in the FEIS on how this would affect
riparian vegetation.
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40. MR. JAMES GALL: (Mayor of Paonia) . He stated that the Town
Council of Paonia feels there will be detrimental, irreparable
changes suffered in the Gunnison system, should the permit be
granted.

Concerns include the need for power, the division of profit
between Montrose Partners and the irrigators, wetlands
mitigation, eagle populations below Delta, and the Uncompahgre
bank stabilization plan which are detailed only for a minority of
the distance.

Tourism is very important in Delta County, in the last 7 years we
have seen 1,000 mining jobs lost in our immediate area. The
AB Lateral Project endangers the wild and scenic prospects, as
well as the National Park candidacy. We see no rhyme or reason
in being forced to loan the major part of our river to someone,
somewhere else, and then have them give it to still others, when
they are finished with it. The Town of Paonia feels the project
is ill advised and should be denied.

RESPONSE: The concerns are recognized. Please see the index to
the comments and responses for additional information on the
individual concerns expressed.

41. MR. ROGER BLOUGH: The Uncompahgre Project has been
critically important to development of the Uncompahgre Valley.
We have a valley here that contains several thousand people
dependent on the Uncompahgre Project. I think we need to look at
this AB Lateral Project in a calm and rational light. For the
most part, I can see no harm in it. This valley needs every bit
of economic development it can possibly get. Our agricul-
turalists need every help they can get, in order to put their
produce out, and I believe if we stick together, as some of the
speakers have commented, instead of being polarized, we can get
the job done

.

RESPONSE: None was necessary.

42. MR. BERNARD HEIDEMAN: I feel there are many potentially
damaging economic effects in Delta County. The DEIS does not
reflect the true value of rafting and recreation. During dry
years, alternative C and E produce unacceptable flows for rafting
and fishing. This is directly caused by the AB Lateral. It
seems like to go ahead with the project, especially in the dry
years, will compromise the Gunnison being considered wild and
scenic and this would be a detriment to Delta County. To accept
any alternative other than A would take a chance on killing a
great tourism possibility for Delta County. The DEIS does not
adequately address streambank erosion. Banks need constant
protection and maintenance, costs may be higher than projected.

Unless flows in the Gunnison River can be maintained at the
500 to 600 ftVs range, alternative A is the only acceptable one
for most of Delta County.
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RESPONSE: The EIS discusses impacts on rafting and angling. A
reduction in rafting use is predicted with development
alternatives, while angling may increase. Additional information
can be found in the comments and responses section and in
chapter 3 (the recreation section) of the EIS on streambank
erosion. Alternative A will not maintain flows of 500 to
600 ftVs.

43. MS. PAMELA. ZOLINE: I think that there is a fair amount of
evidence that the AB Lateral, at the scale that it's being
planned for would result in a damage of the Gunnison; would
result in damage of the Uncompahgre; would result in damage to
the River Park at Montrose; and might also hurt the trout and
possible Wild and Scenic River designation.

The argument in the DEIS that fish will do all right at low flows
because they have done so occasionally in the past is fallacious;
the system needs time to recover from the impacts, and increasing
the adverse low flows by a factor of seven makes recovery
doubtful

.

There are some serious questions on the need for the project.
Also, economic benefits need to be studied. I have a paper that
suggests that we are looking at a plan that will give 4 percent
of the profits of this project to the water users and 96 percent
of the profit to the French. The $4 million net annual profit is
after the annual debt service of $8,754,713, which is a fair
return to the investor for their construction funds of
$63 million. The DEIS indicates that $150,000 annually would be
paid to the water users with no reduction in water charges. This
leaves an approximate net annual profit to Mitex, the French, of
$3,850,000. Thus, the water users are receiving less than
4 percent of the profits during the first 15 years.

The DEIS states after 15 years the water users would receive over
$1 million annually; however, after 15 years, the project will be
paid for, and the water users would receive approximately
$1 million out of a total approximate profit of over
$13.7 million. This is less than 8 percent of the profits. If
one calculates for inflation, at 5 percent, the gross revenues in
15 years will be approximately $28.5 million and the water users
will still receive less than 4 percent of the annual profits of
the project.

If we want a win-win solution, we are going to be looking at a
question of scale, I believe, for this project. We are going to
be looking at a smaller project that gives the water users some
profits, and at the same time protects the existing resources
that we have, which are valuable and irreplaceable.

RESPONSE: Additional information on the impacts of the
development alternatives can be found in chapter 3 of the FEIS
and in the comments and response section. More details on the
referenced calculations are needed for a thorough response to the
comment; however, the figures do not match those calculated by
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the Sponsors. We know of no basis for the comment concerning
French profits. See RESPONSE OR-32 for further information. The
$150,000 benefit to the UVWUA quoted is a minimum payment, which
is actually less than would be anticipated. This benefit is
cited as such in the EIS and is meant to be conservative. In
calculating the Sponsor's net profit, expenses for equity
returns, wheeling, operation and maintenance, insurance, and
taxes must also be subtracted. The result is expected to be less
than $1 million annually, well below the $4 million cited. See
RESPONSES to COMMENTS OR-31 and OR-86 for additional details.

Calculating gross revenues 15 years after project operation is
speculative (see RESPONSE OR-45) . The Sponsors have indicated
that the cited $1 million annual benefit to the UVWUA is
extremely conservative.

44. MR. JONATHAN GATES: I support the no-action alternative.
If a compromise position can be worked out in the future, where
the integrity of the river can be preserved, as suggested by
Dr. Jack Stanford, I can support that, and then we can develop
more industry for the water users, but only if the river can be
protected in its present state.

At present, the project seems to jeopardize the criteria number 3

and 5 of the Wild and Scenic River, which is an adequate volume
of high quality water and outstanding recreational values.

I am concerned about the fishery, eagles, otters, and wildlife as
others have discussed. I would like to comment on the way
Reclamation monitors the winter snowpack and the amount of water
we are looking at every spring. It seems that the Bureau, and
probably in conjunction with the SCS, is somewhat inept in having
a real grasp on how much runoff we are going to have every
spring; that this last year, for example, they released
1,600 ft^/s all the way through April, and come April, they
realized we are not going to have a good runoff, so they shut
everything down in May. At present, I believe they measure the
snowpack once a month at the end of the month and they see what
changes we have had; so it can be a great snow year in January
and February, and then we can have a dry March, where like we had
this year, and all of a sudden they realize we are in drought
conditions. We would be better off if the Bureau and the SCS can
monitor the snowpack—you can read the ski reports throughout the
region and get a better idea of how much snow we actually have.

RESPONSE: Efforts to negotiate a compromise plan are discussed
earlier (see RESPONSE to COMMENT 23) . Alternatives that included
minimum flows of 500 or 600 ft^/s (as recommended by Dr. Stanford
in his report) are not financially feasible because costs of pro-
ducing power would exceed revenues and would jeopardize existing
irrigation practices.

Concerning monitoring runoff, we concur that the system could be
improved. However, natural precipitation and weather patterns in
late winter and early spring can and do significantly alter
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runoff conditions, which occurred in the spring of 1988 mentioned
in the comment. Storage in Blue Mesa Reservoir does help to
moderate the effects of variable runoff conditions.

45. MR. DWAIN MCCARTY: I think we need to learn a lot. I think
we need to learn before we speak out and say things we know
nothing about. I think agriculture is the number one industry.
We need other industries—we need something in the area to keep
the economy going.

RESPONSE: None was necessary.

46. MR. MARK PAIGEN: The DEIS is very biased toward the
development alternatives.

The AB Lateral would generate 38 to 48 MW of power; we can't use
it over here, because we already have a surplus. In fact,
Colorado-Ute, our local utility, is in dire straits financially
because it can't use all the power it has. Should the AB Lateral
Project go through, the power would be transmitted to the Front
Range where the Public Service Company would buy it. The irony
is, they don't want it. Public Service Company requested a
moratorium on the law that requires them to buy this expensive
power, and received it, though not in time to cancel the
in-progress negotiations with the AB sponsors.

The contract between the Public Service Company and the AB
sponsors lasts 15 years. What then? If Public Service Company
can get cheaper power, 15 years from now, will a major
environmental impact have been created that can't even pay its
way?

I have read the DEIS that says reduced flows in the Gunnison,
yielding higher summertime temperatures, icing in the winter, and
less than bank-to-bank streamflows would improve the trout
fishery. I am not convinced. Such major changes in the ecology
cannot be made without adversely affecting the fisheries, as well
as the terrestrial wildlife.

I have seen a rise in the number of sightings of bighorn sheep in
the past 2 years, yet the DEIS states that any of the development
alternatives would adversely affect wildlife like the bighorn. I

am also concerned about diminished habitat of the river otter,
due to reduced water volume and winter icing.

The Uncompahgre, as the result of increased flows, would become
more unstable as a result of the increased flows, with severe
lateral erosion on the outside of river bends not now protected.
The DEIS states that up to 70,000 linear feet of channel bank
would be stabilized as part of the project. That amounts to one
out of every four feet of stream bank between Montrose and Delta.
And that probably wouldn't be the end of it. As I understand it,
the more you channelize a river, the faster it goes, creating the
need for more channelization. All that work to contain the water
that should be flowing in the Gunnison.
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The DEIS lists the need for the project as power production, to
develop a renewable resource, to improve the Uncompahgre Valley
Water Users Association ditches, and to help repay debt. We
don't need the power and we already have a beautiful renewable
resource—the Black Canyon and Gunnison Gorge. As for improving
the ditches, and paying off the debt on the irrigation system,
the Uncompahgre Valley Water Users need to carry their own
weight. They comprise 5.4 percent of the population of Delta and
Montrose Counties. The negative impacts to both river corridors,
the questions of the surplus of electric power, and the potential
loss of revenues suffered by fishing and rafting industries
indicate a project that gives marginal benefits to a few, while
adversely affecting many.

It is stated if the project goes through, there will be no
additional water taken out of the Gunnison River; that it will
flow just as it is flowing now. During the irrigation season
(Alternative C) , flows could be diverted up to 1,300 ft^/s,
subject to the availability, priority, and irrigation
requirements. As I understand that, that is taking more water
out of the river, and I think people need to understand that.

RESPONSE: Additional information on the need for project power
is found in the EIS; also refer to RESPONSE to COMMENTS F-6 and
OR-1.

The postproject flows would not be optimum for fisheries nor are
the no-action flow levels (see EIS, chapter 3) . Overall, the EIS
concludes that the fishery would not be adversely affected.

The primary effect of the project on big game, such as bighorn
sheep, would relate to how the project affects human activity.
Increased hike-in use is predicted with the project and would
occur primarily in the spring and fall. Human activity during
the winter may decrease as floating ice would be more common and
would deter winter anglers. Rafting is predicted to decrease
with the project.

River channelization is no longer proposed for the Uncompahgre
River. A bank stabilization plan designed to reduce erosion is
described in additional detail in the EIS. Please see the index
to comments and responses for additional information.

Chapter 3 of the EIS presents impacts on recreation, economics,
and other concerns addressed in the comment. Development
alternatives would take additional water out of the Gunnison
River as discussed in the EIS. Greatest changes would occur
during the nonirrigation season because the Tunnel operates at or
near capacity during the irrigation season. Alternative C, which
would enlarge the Tunnel, would have the greatest change in
diversions

.

47. MS. JANE MCGARRY: The AB Lateral Project would hurt the
Gunnison River, and hurt tourism, and recreation in the County,
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and by a trickle down, would end up hurting me and a lot of
others. The water needs for fish and wildlife are important
also.

RESPONSE: We appreciate your concerns. The effects of
development alternatives are detailed in chapter 3 of the FEIS.

48. MR. BILL BRUNNER: The DEIS fails to a large degree to
consider all of the impacts that are foreseeable from this
project. The purpose and need is up in the air, only the desire
is established. A large part of the cost-benefit ratio is
dependent upon the contract between the water users and Mitex
which is a secret document ... the best the proponents can come up
with is a 1.056-to-l benefit ratio. It is unconscionable that
secret data are used to make documents of this sort.

Data are presented in an unbalanced manner. An example is a
graph that is presented logarithmically and does not show flow
changes in an understandable manner.

The National Environmental Policy Act requires a wide range of
alternatives. All of the alternatives presented in the DEIS are
virtually identical. The one with the greatest impact is the one
that is preferred.

The study area is insufficient. It looks at a very narrow
portion of the local area; basically, Montrose County. It
ignores all of Delta County, from the confluence to the Town of
Delta. There are four ditch companies in that area that are
going to be impacted, and there is a thriving fishery in there
that is totally ignored in the document .. .also, eagles in this
area are ignored.

The assessments are inadequate. . .the effect on migratory
waterfowl and the effect of channelization and river control on
them.

The report indicates that the Uncompahgre will become a tailrace,
the place where otters and eagles can go to live. On the other
hand, it is stated in the document that no fish will grow there.
This is confusing.

The document does not discuss likely encroachment of carp and
suckers. This is going to have an impact on what is going on,
and the assumptions, falsely outrageous as they are, are based on
computer models in which very controversial testimony by experts
that if you choose the right expert, you get the testimony you
want

.

The benefit-cost ratio does not consider a county-wide impact or
the area-wide of what is going to happen. The $69 cost to a
rafter is low and also does not include things like motels.
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restaurants, gear, gasoline, airline flights, etc. The benefit-
cost ratio as presented shows you can make more on your money in
Delta Savings and Loan. There is something funny going on here.

The AB Lateral will kill chances of Wild and Scenic River
designation. It will destroy riparian vegetation along the
Uncompahgre by flooding and along the Gunnison by drying it up.

If you channel part of the Uncompahgre River, you are going to
have to channel the whole thing.

RESPONSE: For additional information on the need for power
question, please see RESPONSES to COMMENTS P-6 and OR-1

.

RESPONSE to COMMENT OR-31 addresses the question of the contract
that is not public.

The financial feasibility ratio is based solely on project costs,
expenses, and revenues. The terms of the UVWUA/Montrose Partners
contract do not affect the ratio. Additional information on the
subject has been added to and clarified in the section describing
alternatives in chapter 2 in the FEIS. Additional information on
economic effects from rafting can be found in RESPONSES to
COMMENTS F-63, F-64, and F-66; OR-79; and 1-43.

The EIS contains detail on streamflows (see Chapter 3) . The
graph was mentioned as confusing by several commentators. Flow
data in tabular form is also presented and may be easier to
understand. Alternative C was identified as the Sponsor's
preferred alternative and involves the largest diversions.
Alternative E, Reclamation's preferred alternative, involves
smaller diversions.

The impact area in the EIS includes Delta County. The river
segment mentioned is between the North Fork and Gunnison River
confluence and the city of Delta. Flows would be reduced in this
segment; impacts of this reduction on irrigation practices and
fish and wildlife are addressed in the EIS.

The Uncompahgre River downstream from the tailrace may improve as
a fishery because additional high-quality Gunnison River water
will be imported. The EIS indicates that fish habitat conditions
would still have problems which does not mean that a fishery
would not develop; it means that optimum conditions would not
occur.

Fishery analysis is based largely on long-term studies by the
CDOW. Reclamation's interpretation of this data has been
reviewed by the CDOW and by the FWS.

The Gunnison River would still be eligible for designation as a
wild river, but several of the criteria that make it eligible
would be affected (see RESPONSES to COMMENTS 1-81, 86, 113, and
137) .
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Additional information on riparian vegetation and on the
Uncompahgre River bank stabilization plan is contained in the
EIS. See also the index to comments and responses.
Channelization along the Uncompahgre River is no longer proposed.

49. MR. STEVE SHELDON: We have a state of emergency here. We
are opening our hearts and trying to process the information, and
come up with an answer, and we should find that answer in our
hearts

.

RESPONSE: None was necessary.

50. MR. KEVIN PARKS: The DEIS seemed to cite specific examples,
and then apply the specifics to the Gunnison River in general.
It made numerous references to studies done by Stanford, Nehring,
Anderson, and Miller; but parts of the studies were taken out of
context and made to seem to support the AB Lateral Project. For
example, the report showed that the water flow of 300 to 400 ftVs
would in fact help the development of the trout fry, which in
itself is true, but this fact does not prove anything about the
entire river. Also, there is not much information concerning the
Gunnison River below the confluence of the North Fork.

If the water flow would be maintained at 300, what would happen
to the wildlife if the river froze in the winter and was too hot
in the summer?

In August 1988, I fished the Gunnison River below the Austin
Bridge and 4 of 6 fish had parasites attached to them. Was this
a result of the low flow?

Tourism and recreation are new and upcoming industries for
us... we need to find some middle ground where the Uncompahgre
Valley Water Users and the remainder of the counties can both be
satisfied.

Flows of 300 to 400 ftVs on a regular basis will damage the
river.

RESPONSE: The analysis on fisheries relied heavily on research
on the Gunnison River conducted by the CDOW, who reviewed
preliminary versions of the draft and commented on the EIS. The
information was not taken out of context.

Information downstream from the North Fork confluence is more
limited than upstream. However, fishery surveys, water quality
monitoring, and other studies have been conducted in this reach
and have been used in preparing the EIS.

Formation of ice in the river is not expected to be detrimental
to the fishery—it occurs naturally. The excellent fisheries in
the Taylor River (a tributary of the Gunnison) and in the
Gunnison upstream from Blue Mesa Reservoir are examples of
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fisheries in severe ice condition areas. Prolonged water
temperatures that are too high would be harmful to cold water
species such as trout.

The parasites you noted could be due to water temperature, fish
density, or other factors. As indicated in chapter 4 of the EIS,
negotiations were held to try to determine if other alternatives
existed that had wider public acceptance.

51. MR. MARK PEARSON: (Represents Rocky Mountain Chapter of
Sierra Clxob) . Mr. Pearson stated that the Gunnison River, Black
Canyon, and Gunnison Gorge are all public resources, and we have
a special obligation to protect them.

There is not sufficient information in the DEIS for us to make a
determination on whether we as public owners of this resource
should go along with this project. The benefit-cost ratio does
not provide all the information needed. Alternatives that take
less water out of the river were discarded because of low
benefit-cost ratios, but we do not know what profits are built
in. Could more water be left in the river if Mitex took a
smaller profit? We are happy to sit down and talk about
alternatives if we have all the information before us.

The reserved water rights for the Monument and the Black Canyon
Wilderness precede the AB Lateral Hydropower rights, and neither
of those rights have been quantified. The Sierra Club will
certainly be urging the Park Service, when they file for their
quantification, to assert numbers that are sufficient to maintain
the natural ecology of the river.

RESPONSE: Additional information is contained on the financial
feasibility ratio in chapter 2 of the FEIS, which indicates what
alternatives are financially feasible to construct and operate.
Several alternatives were discarded because they were econom-
ically infeasible, and this group contained several smaller
diversions

.

The reserved water right for the Monument and the Black Canyon
Wilderness would be senior to the hydropower operation under the
1982 and 1987 hydropower decrees and also senior to certain other
upstream water rights including the Aspinall Unit. Please see
the RESPONSE to COMMENT F-1 for additional information.

52. MR. PHILIP E6IDI : (Represented the Gunnison River Action
Group) . Mr. Egidi indicated that implementing the project would
send the wrong message to tourists, also, jobs created by the
project would be offset by jobs lost in the Gorge. Concerned
that if unexpected occurrences happen to the project, the farmers
would be left with a large debt service. The financial concerns
were what disturbed him more than anything else.

RESPONSE: In chapter 3, the EIS predicts a reduction of rafting
that would have an effect on related jobs. Conversely, hike-in
fishing is projected to increase. The project was created so it
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would limit liability for the Uncompahgre Valley Water Users
Association, whose elected board has reviewed and approved the
involved contracts.

53. MR. RICK PROCTOR: One thing that we can benefit from is
helping agriculture in the area. The AB Lateral would decrease
farmers' expenses, and this is important to the local economy.
Power from project is needed; we need to manage and conserve our
water.

RESPONSE: Revenues from the facility would be shared by the
Uncompahgre Valley Water Users Association. Revenues could be
used for debt retirement, rehabilitation, or to reduce increases
in water rates.

54. MR. STEVE HINCHMAN: Obviously, the 1:1 benefit-cost ratio
does not represent a break even; it represents the cost plus an
acceptable rate of return on the investment. This is not pointed
out in the DEIS. Smaller scale alternatives have been eliminated
without letting the public know what costs and profits are. If
they are not going to come clean on what kind of profit they
want, they are going to knock out the small scale opportunities
and provide opportunities for criticisms. The public also has
the right to know about cost overruns, liability, and where
profits go. The Bureau says it has a new mission—resource
management—this project is not compatible with it. I suggest a
new draft EIS that perhaps everyone can live with, and that is
what a lot of people have been talking about here.

RESPONSE: The financial feasibility ratio in the EIS did include
an acceptable rate of return on invested equity. This has been
clarified in chapter 2 of the FEIS, and additional information on
costs and other issues are also presented.

P-38



FEDERAL AGENCIES
NATIONAL PARK SERVICE

COMMENT F-1: As noted in our previous memorandum, the minimum
release of 300 cubic feet per second (ftVs) , used in these
analyses, should not be considered as quantification of a Federal
reserved water right for Black Canyon of the Gunnison National
Monument. The United States National Park Service (NPS) was
granted Federal reserved water rights for Black Canyon, which
remain to be quantified. The Federal reserved water right would
be senior to the hydropower rights and could, when quantified,
impact the operation and economics of the proposed project.

RESPONSE F-1: Additions have been made to the text of the final
environmental impact statement (FEIS) in chapter 2 in the water
rights section to show the priority of the Federal reserved
rights over the hydropower rights . The Sponsors have committed
that the hydropower project would honor either that flow required
by the adjudicated Federal reserved right for the Monument or
300 ftVs, whichever is greater. The Sponsors recognize that,
when quantified, these rights may affect the profitability of the
hydropower facility.

COMMENT F-2: Of major concern to the National Park Service is
the effect the proposed water diversion will have on the natural
resources and processes in the monument. Data supplied
throughout the EIS has been primarily collected outside of the
monument, and that data is then extrapolated to the monument.
This may be inaccurate; effects of the increase in the frequency
of 300 ftVs minimum flows may not be fully realized at sites
outside the monument due to the fact that additional water is
placed into the river system at Red Rock Canyon and other points
downstream.

RESPONSE F-2: The draft environmental impact statement (DEIS)
did not specifically address the inflows from Red Rock Canyon
because the inflows from the Canyon to the hydrologic budget of
the Gunnison River are minimal compared to other sources of water
such as Crystal Reservoir, the Smith Fork, and the North Fork.
Side tributaries such as Red Rock Canyon and other downstream
drainages are more important from the standpoint of carrying
heavy runoff and silt loads into the river infrequently during
the thunderstorm season. See RESPONSE to COMMENT F-34 for
further discussion. Instream flow studies were based on actual
flow measurements, rather than upstream gauge readings, and in
this respect do consider inflows.

Earlier flow studies within the Monument (Kinnear and Vincent,
1967) agree with more recent studies downstream from the
Monument. Overall, we feel using data from areas immediately
downstream from the Monument, supplemented with data from the
Monument, is appropriate for projecting impacts associated with
the AB Lateral Project.

COMMENT F-3: We are concerned that there is no detailed analysis
of the impacts of scouring caused by increased ice buildup due to
decreased winter flows.



RESPONSE F-3: As discussed in the EIS, ice formation in the
Gunnison River would increase with development alternatives
because of lower winter flows. Average winter flows would be
between 450 and 500 cubic feet per second (ftVs) for
alternative C and between 550 and 600 ftVs for alternative E.
Under alternative A, average winter flows are around 1,350 to
1,450 ftVs. Before Aspinall Unit impoundments, natural mean
monthly winter flows averaged around 400 to 500 ft^/s.

The EIS discusses the formation of ice in the water column and
the formation of sheet ice to estimate the "ice edge." The
location of ice formation was predicted using standard models.
Observations in low flow winters are also cited. Ice would be
formed within the lower Monument under the combinations of low
flows and temperatures, and the low flow conditions would
increase. This is a very natural occurrence and the native
species and exotic species such as rainbow and brown trout are
well adapted to it. A good example of this occurrence is the
Gunnison and Taylor rivers upstream from Blue Mesa Reservoir that
are excellent fisheries which have severe ice conditions almost
every year. Because releases from Crystal Reservoir are above
32 degrees Fahrenheit (°F) , ice formation in the Monument would
still be less than under natural conditions. Ice was not
observed to build up so that excessive bottom scouring occurred
above the North Fork confluence in the low flow winter of
1988-1989. Scouring did occur downstream from Austin where ice
jams formed behind an irrigation diversion. The EIS addresses
the type of impacts that this scouring can cause.

COMMENT F-4: Copies of the correspondence with the U.S. Fish and
Wildlife Service (FWS) under section 7 of the Endangered Species
Act should be included in the document. Should public disclosure
of that information jeopardize species locations, then at least a
summary including the correspondence dates and substance should
be included.

RESPONSE F-4: A summary of the findings of Section 7

Consultation has been expanded in the FEIS. The Biological
Opinion prepared by the Fish and Wildlife Service (FWS) is
included as attachment F in the FEIS.

COMMENT F-5: This document does not list how each of the
alternatives will impact the existing Uncompahgre River banks.
The draft says the project will be responsible for bank
stabilization to reduce erosion as a general statement. It does
not appear the commitment has gone as far as evaluating the
different increased flow levels that will be two to three times
larger than the historic flows and then incorporating this data
into the cost-benefit analysis for each alternative. This
cost-benefit analysis for bank stabilization should be added to
the EIS.

RESPONSE F-5: Under the no-action alternative (alternative A),
bank erosion in the Uncompahgre River would continue much the
same as it has in the past. Presently, erosion is a serious
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problem during spring floods and even occurs in some areas under
low flow conditions. The channel of the Uncompahgre is thus
extremely dynamic. Bank protection would continue to be
constructed by landowners, local governments, and the UVWUA,
often in response to spring flooding. Operation of Ridgway Dam
will help somewhat by reducing peak discharges that flow through
the valley. However, although peak discharges may be reduced,
flooding will still occur and bank erosion will still result.

Under development alternatives B through F, additional flows
would be discharged into the Uncompahgre River for power
production, which would increase bank erosion. The increase
would be most noticeable in the nonirrigation season.
Alternative E, which would divert the least amount of flow from
the Gunnison River, would have the least damaging effect of all
of the development alternatives on the Uncompahgre River. To
lessen the effect of this problem, the Sponsors would install
bank protection measures under all alternatives along
52,740 linear feet of river banks, including 28,190 linear feet
of vegetation planting.

Costs of these measures have been included in project cost
estimates and are reflected in the Sponsors' financial
feasibility ratio. Proposed bank protection measures are more
completely listed in chapter 2 of the FEIS. Bank protection
measures are the same for all alternatives because all are
designed for higher discharge than would be due to any of the
hydropower flows. The long-term maintenance costs are also
included in the financial analysis.

COMMENT F-6: Page S-1: The purpose of the project is cited as
"(1) generating electrical power; (2) developing a renewable
resource." Many of the economic impacts of the project are
presented in this document. One item that is not addressed is
how the purchase of this amount of power production will affect
the already beleaguered Colorado Ute Company. It appears that
power production facilities in the region are much greater than
power demands and reasons for adding yet another power production
facility that might further jeopardize the utility company should
be well-documented. Implementation of the preferred alternative
has been justified on the basis of a positive cost-benefit ratio.
This ratio does not appear to take into consideration the effects
of adding more power to an already overloaded system. The EIS
should evaluate the effects of adding more power to the system.

Page S-4, paragraph 4: The last sentence in this paragraph
suggests a positive effect from power production. We again
suggest that, due to the surplus power production facilities and
the economic conditions of Colorado Ute, the power production
from this proposal may be an adverse effect. This should be
addressed here and in the appropriate impact section.

RESPONSE F-6: Utilities that carry a short-term generating
surplus exist in the region, and Colorado-Ute is an example.
Others either have their supply and demand equal or need new
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generation in the short term. Public Service Company's 20-year
loads and resources plan (Public Service Company, 1988)
demonstrates a need for about 500 megawatts (MW) of new power by
1992, 1,000 MW by 1998, and 2,300 MW by 2008. Nearly all
regional utilities also predict additional needs in the future.
The WSCC (1988) estimates growth rates for the Rocky Mountain
Power Area to range between 2 and 3 percent per year for the next
10 years.

New power generation will be needed to meet expanding needs as
well as to fill voids left by older units being retired. The
proposed lease of power privilege would cover operations from
approximately 1993 to 2033, which not only helps meet the
immediate needs of Public Service Company, but generally
coincides with forecasted regional demands (as discussed in
chapter 1 of the EIS)

.

Reclamation cannot offer detailed comment on the current
financial and management problems or the future plans of
Colorado-Ute. However, two items should be considered. First,
Colorado-Ute' s surplus is expected to be a short-term condition.
By contrast, the AB Lateral Project would not even begin
operation until 1993 and would then continue for at least
40 years. Second, the existence of Colorado-Ute' s surplus does
not undermine the calculation of either regional or Public
Service Company's needs. Colorado-Ute' s loads and resources,
including its surplus, have been factored into the projections
used to support the needs analysis in the EIS, as well as those
used by the Colorado Public Utilities Commission (CPUC) in its
approval process for the project's power sales agreement.

In its comments on the DEIS, Colorado-Ute expressed no concern
for the proposition that the AB Lateral would add to unnecessary
capacity. Actually, Colorado-Ute is expected to benefit from the
project, first from enhanced system stability (see EIS,
chapter 1, Electrical Power) . Secondly, it will benefit from
receiving a wheeling fee paid by the Sponsors in return for
delivery of project power from the plant to Public Service; the
present value of the wheeling fee would be several million
dollars. See RESPONSES to COMMENTS OR-1 through 3 for additional
information on power.

Where a need exists, addition of power is considered a positive
impact. An approximation to the economic value of project power
is the cost that would be incurred by a utility to produce an
equivalent amount of power by the cheapest available alternate
means. This value is often referred to as a utility's "avoided
cost." Since a need for power to the Public Service system has
been established and the Sponsor' s power sales rate is based upon
Public Service's avoided cost (CPUC approved), the economic value
of power would be roughly equal to the project's gross revenues
from power sales. This value is approximately $10 million
annually, or in present value terms, $68 to $82 million,
depending upon alternatives (see FEIS, summary table 3)

.
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44.4 49.0 40.7 44.0
65.8 66.2 58.3 64.2
18.6 29.0 18.6 18.6

The financial feasibility ratio is not used to justify the
proposed action in this FEIS/ it is a measure of internal costs
to the Sponsors, indicating financial feasibility of
alternatives. Chapter 2 of the FEIS has thus been clarified.

COMMENT F-7: Page S-5, paragraph 2: An overall percentage of
river flow increase and decrease is listed for the Uncorapahgre
River. We could not find a similar paragraph for the Gunnison
River in the EIS. We suggest that a paragraph be added that
summarizes the chart information for the Gunnison in the same
detail as that for the Uncompahgre River.

RESPONSE F-7: Data pertaining to flow reductions in the Gunnison
River were presented in terms of percentages and discharge rates
in the FEIS summary and in chapter 3. Percent decreases are
shown below:

Flow Reductions in Gunnison River

Time Percent decrease for alternative
period B C E F

Average annual
Average December through February
Average July through September

COMMENT F-8: The effects on the established wilderness at Black
Canyon of the Gunnison National Monument should also be
summarized.

RESPONSE F-8: The effects have been added to the FEIS summary as
suggested.

COMMENT F-9: Page S-10, paragraph 5 and page 1-14, paragraph 1:

As mentioned in these paragraphs and others throughout the
document, future river operations and proposed operations of the
Ridgway Reservoir have been taken into account in the evaluation
of impacts . This may be true for the effect of the Ridgway
Reservoir but not on the Gunnison River. The Bureau of
Reclamation has proposed operational changes at Glen Canyon Dam.
Any change of operation at Glen Canyon may impact the operational
aspect of the Aspinall Unit since it is part of the same
operational system. We feel that the proposed operational
changes at Glen Canyon must also be evaluated in this EIS and as
part of a simulated flow data chart for inclusion in this
document

.

Page 1-4, paragraph 3: Are the facts contained in this paragraph
accurate considering the present condition of Colorado-Ute?
Furthermore, should the Bureau of Reclamation (BOR) institute
operational changes at Glen Canyon Dam for peaking power? The
power grid to which Bureau of Reclamation will be selling that
energy should be identified and the economic effects analyzed.
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RESPONSE F-9: Reclamation is preparing an EIS to assess the
impact of operations of Glen Canyon Dam on the downstream
environmental resources. The U.S. Department of the Interior
(USDI) will use this EIS to comply with statutory requirements to
operate Glen Canyon Dam and to protect downstream resources,
including Grand Canyon National Park. The Aspinall Unit usually
operates independently but can be used to complement Glen Canyon
and other Colorado River Storage Project (CRSP) Units when
needed. Presently, the Glen Canyon study has not proposed any
changes to the operation of the Aspinall Unit; therefore, flow
tables in the AB Lateral FEIS are considered accurate. If
changes are proposed in the operation of the Aspinall Unit, the
effects of the changes would be evaluated in a National
Environmental Policy Act (NEPA) document. See RESPONSE to
COMMENT F-6 concerning the need for power.

COMMENT F-10: While it is true that flows in the Gunnison River
occasionally fell below 100 ftVs, as the paragraph states, it is
equally true that flows commonly exceeded 8,000 ft^/s in the
spring runoff season. This high flow information should be
presented as well as the low flow information.

RESPONSE F-10: Peak flow information for the Gunnison River is
presented on page 3-7 and in attachment B of the DEIS. The
historic Gunnison River was characterized by high spring runoff.
The text has been modified in the FEIS to include additional peak
flow data.

COMMENT F-11: Pages 2-3 and 2-4: In the description of
Alternative A (No-Action) , it is stated that the BOR has
controlled releases from Blue Mesa Dam to meet irrigation demands
at the tunnel, as well as to allow a minimum instream flow of
200 ft^/s to protect the downstream fishery and to meet downstream
water rights. It is also stated that, in recent years, "the goal
has been increased to 300 ft^/s when available." The basis for
this minimum instream flow and its availability should be
clarified. Specifically, the arrangement (e.g. Memorandum of
Understanding) under which this flow is provided should be
presented and the conditions under which the flow is "available"
should be discussed.

Page 2-22: In the section on water supply allocation, the
minimum flows in the Gunnison River are described as "values
stipulated in the environmental commitments for each
alternative." It should be noted that instream flows for Black
Canyon of the Gunnison NM represent recognized water rights and
should not be considered simply as "environmental commitments."

Page 2-23, paragraph 4: "...the development would operate
continuously..." Would there be peaking power operation of the
plant or steady flow? If peaking power, how will that affect
hourly flows of and consequent diversions from the Gunnison
River?
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RESPONSE F-11: Officially, a minimum flow has not been
established in the Gunnison River as it runs through the Black
Canyon of the Gunnison National Monument. A reserved water right
has been recognized for the Monument, but it has never been
quantified. The National Park Service (NPS) is in the process of
quantifying this right.

The authorizing documents for the Curecanti Unit (now Aspinall
Unit) of the CRSP provided for a minimum flow of 100 ft^/s for the
Gunnison as it flows through the Black Canyon. This appears to
be the first formal flow commitment on this reach of the river.

When Crystal Dam was completed. Reclamation began maintaining
minimum flows of at least 200 ftVs in the Gunnison River; this
number was apparently based on downstream water rights considera-
tions and was not based on any detailed biological or environ-
mental considerations. The 200-ftVs flow was also later
recommended by the FWS in their 1978 Planning Aid Memorandum on
the Aspinall Unit's fish and wildlife program.

In the early 1980' s, the Colorado Division of Wildlife (CDOW) and
Reclamation began instream flow studies on the Gunnison River.
The results of these studies indicated significant habitat gains
between flows of 200 and 300 ftVs. Thus, Reclamation began
operating the Aspinall Unit with a 300-ftVs minimum, recognizing
that water supplies may not support this minimum in extremely dry
years because of senior irrigation water rights. The Nature
Conservancy, the Colorado Water Conservation Board, and others
are attempting to arrange a firm water supply for the 300-ft^/s
minimum. However, no quantified instream flow water right
presently exists on the Gunnison River. Reclamation has required
the 300-ftVs flow as a condition of hydropower development.

When the reserved water right for the Black Canyon of the
Gunnison National Monument is quantified, it will represent a
senior water right to the AB Lateral hydropower rights (1982 and
1987) . See chapter 2 (water rights section) of the FEIS for
additional information.

Fluctuations in the Gunnison River can be caused by fluctuating
releases or spills from Crystal Dam, changes in Tunnel
diversions, or thunderstorm events downstream from Crystal.
Crystal is a reregulating reservoir and is not used for peaking
power production. The AB Lateral Hydropower Facility would not
be used as a peaking facility either, so it would not cause
additional fluctuations in the river. With the AB Lateral
Facility in operation. Tunnel diversions would be more stable.
Overall, this would reduce fluctuations in the Gunnison River;
however, rapid fluctuations are always a possibility in the river
due to unforeseen events.

COMMENT F-12: Page 2-24, paragraph 2: We feel that the twice
daily checks of flow measurements are inadequate. Twice daily is
12 hours apart and a great deal of flow change and possible
damage can result in a 12-hour period. Not only are there the
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impacts to the wildlife and natural resources but also to visitor
safety. The potential of flow fluctuations within the 12-hour
periods could trap hike-in fishermen or leave rafters
unexpectedly stranded. We believe hourly checks are necessary to
insure adequate flow.

RESPONSE F-12: As discussed in RESPONSE to COMMENT F-11,
fluctuations would be reduced under the hydropower project.
Through twice daily coordination between Reclamation and the
UVWUA, large changes can be minimized. In addition, coordination
with Reclamation would occur before any changes in Tunnel
diversions. Under all alternatives, including no action,
unplanned sudden flow fluctuations can and do occur; therefore,
visitors should always keep this in mind while on the river.

COMMENT F-13: Alternative A says that flows may occasionally be
reduced below 300 ftVs during extremely dry periods. How often
might this occur, based on past history? This same type of
information should also be included for each of the development
alternatives. We are concerned that it's difficult to tell,
based on the information provided in this document, what lowest
level flows would be. It is important for us to know when, how
often, and how long these low flows would occur, so that effects
on the monument can be better understood.

In the section on specific water supply consideration, the
current operating procedure for the Gunnison River is described
(i.e., minimum flow of 300 ftVs downstream from the Gunnison
Tunnel) and it is stated that this procedure "would be expected
to operate this way in the future." Again, it should be noted
that the Federal reserved water right at Black Canyon of the
Gunnison NM remains to be quantified. Such quantification could
influence future project operation. This quantification, and any
modification in operating procedure that might result, will occur
with or without the proposed hydropower project.

RESPONSE F-13: According to U.S. Geological Survey (USGS)
records, the mean monthly flows in the Gunnison River entering
the Black Canyon have been less than 300 ftVs in 22 out of
285 months (or 7.7 percent of the time) since Blue Mesa Dam and
Reservoir were completed in 1965 (attachment B of the FEIS)

.

During this period, diversions were made through the Tunnel only
for irrigation; therefore, this period provides some insight on
the future encroachments of the 300-ftVs value. However, during
this period (1965 through 1989), the ecological importance of the
300-ftVs value was not fully appreciated (see RESPONSE to COMMENT
F-11 and chapter 3, FEIS) . Furthermore, during this period.
Reclamation was also constructing the Morrow Point and Crystal
Dams, which influenced the frequency of encroachments below
300 ftVs. Therefore, the historic values should be extrapolated
to the future with the understanding that the Aspinall Unit and
the Tunnel are now operated, whenever possible, to avoid such
encroachments

.
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In terms of the impact analysis presented in the FEIS, the
frequency of flows below 300 ftVs would not change under any
alternatives, including alternative A (no action) . It is stated
in chapter 2 and attachment A of the FEIS that the Sponsors would
not divert flows solely for power production that would reduce
flows entering the Black Canyon below 300 ftVs. Nevertheless,
under certain combinations of meteorological conditions or man-
induced conditions upstream from the Tunnel, encroachments may
occur that are beyond both the Sponsors' and Reclamation's
control

.

COMMENT F-14 : Listing for alternatives: Under each of the
alternative listings there should be a figure of the overall flow
removal from the Gunnison River. We suggest that the figures of
flow removal be listed in acre-feet and a percentage figure.

RESPONSE P-14 : Development of the facility would reduce
streamflows in the Gunnison River; however, this is an impact
which is thoroughly discussed in chapter 3 of the FEIS (see
table 3.6) . Power diversions are shown in table 3.12 of the EIS
as a percentage of existing conditions.

COMMENT F-15: Page 2-26, tables 2.4-2.7: Our previous concern
about how the information in these tables was generated has been
dealt with, but our entire comment was not addressed. These
tables should reflect data through 1988 or explain why this data
was not included.

RESPONSE P-15: The period of study selected for the EIS is 1952
through 1983, a period that included both high and low flow
periods and is representative of the period of record. During
this time, flows were approximately 92 percent of the long-term
average. Therefore, in terms of Monument flows, a slightly
conservative estimate of impacts is presented in the FEIS.
Table B.3 in attachment B of the FEIS has been expanded to
include an extension of hydrology data through December 1988.
Actual gauge readings through September 1989 are presented in
table B-2 (errors in this table have been corrected in the FEIS)

.

If recent irrigation trends continue, they would result in
smaller hydropower impacts to the Gunnison River than are
predicted in the FEIS. See Delta Public Hearing RESPONSE No. 29.

COMMENT F-16: Page 2-30, paragraph 2: The EIS states that the
environmental commitments would be included in the lease of power
privilege, ensuring compliance. How does this ensure compliance
and who is the enforcing Agency? Is the lease of power privilege
broken if compliance is not gained and would the hydropower plant
be shut down from noncompliance of these "environmental
commitments?"

RESPONSE F-16: Environmental commitments described in the FEIS
would be included in the lease of power privilege, which would
also require compliance with Federal and State environmental laws
and regulations. These commitments would be monitored by
Reclamation during construction and operation. In addition.
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water-rights related issues would be monitored by the Colorado
State Engineer. The lease of power privilege would provide for
terminating the project for failure to adhere to environmental
commitments. Under lease provisions, the Sponsors would have the
opportunity to remedy the deficiency before termination could
occur.

COMMENT F-17: Bald eagle survys should include the Black Canyon
National Monument area as well as the area below the monument.
The reduced flow area extends all the way to the confluence of
the Uncompahgre and Gunnison Rivers and the entire impact area
should be surveyed. There is no mention of cooperation with NPS
should adverse icing conditions develop. We would request that a
statement of cooperation be added.

RESPONSE P-17: The survey plans developed by the FWS called for
surveying the river between the northern Monument boundary and
the North Fork confluence. Survey reports would be prepared for
the FWS and copies would be provided to the NPS and the Bureau of
Land Management (BLM) . According to the FWS,

If impacts to prey species or icing impacts are
projected or are realized during the course of the
study, appropriate measures should be designed through
consultation with the Service to ameliorate adverse
effects. Such measures may include water augmentation
during periods of extreme cold to prevent icing
conditions or degradation of habitat conditions for
favored prey.

Reclamation would consult with the NPS as part of this process
(see FEIS, chapter 3, endangered species section)

.

COMMENT F-18: Our previous memorandum (January 24, 1989)
indicated our concern about lack of data within the monument that
could verify many of the conclusions reached in the draft EIS.
Those few follow-up studies proposed for Sponsor funding are all
targeted for locations outside of the monument. Sponsor-funded
studies should include Black Canyon of the Gunnison NM and be
designed to identify any and all changes in the existing
conditions below the Gunnison Tunnel. Methods of study should
follow NPS policies and respect the wilderness values in the
monument. These studies, some of which should be conducted
before any permits are granted, should include:

Water quality: Although not proposed for follow-up
study in the EIS, water quality studies should be
conducted within the park to monitor effects;
particularly in light of the claim that there will be
no adverse effects. Also related to water quality will
be the sediment load changes, evapotranspiration
changes and the effect of river flows resulting from
expected changes in plant composition along the
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riparian zones, and water quality standards maintained
at the level required for endangered species of fish
possibly found in the Black Canyon.

Endangered species: Although no known endangered plant
species have yet been found in the monument, many plant
species (particularly in the riparian zone) are endemic
to Black Canyon. Follow-up studies of these plants
should be included. The competition effects the
expected changes in riparian species will have on those
endemic species should be reviewed.

Surveys for native and endangered fish species to
establish the validity of some of the claims made in
the impact analysis should be performed prior to
project implementation.

Additional studies need to be performed on the effects
of the project on the reintroduced river otter and any
displacement of den sites that increased sustained
flows of 300 ft3/s will have on the population.

RESPONSE F-18: Although the studies recommended by this comment
would provide a more complete picture of the resources in the
Monument and impacts of the proposed project. Reclamation
believes that sufficient data exist to make informed evaluations
of these potential impacts. (See FEIS for summary.)

Adverse impacts to water quality within the Monument would occur
only if large amounts of sediment were introduced to the Gunnison
River due to heavy rains when flows downstream from the Tunnel
were lower than those under alternative A. One area where this
most likely could occur is at Red Rock Canyon at the lower end of
the Monument. These sediment loads may have significant,
temporary adverse effects on the fishery but should not cause
permanent change.

The FWS has provided Reclamation with the most up-to-date
information on endangered species in the area (see the Biological
Opinion in attachment F of the FEIS) . The FWS did recommend a
monitoring program of bald eagles on the Gunnison River and this
is included in the project plan. To our knowledge, there are no
plant species endemic to the riparian zone in the Monument.

Because there have been no studies on the reintroduced river
otter population in the Gunnison River, it is impossible to even
establish a baseline on the health of the population without
extensive studies. Based on limited observations, we can assume
that the present population is reproducing. The FEIS contains an
analysis of the probable impacts of the various alternatives on
the otters.

Reclamation has added a condition to alternative E that requires
bypassing flushing flows when determined necessary by
Reclamation, in coordination with the NFS and other agencies.
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Annual meetings would be held with Sponsors, Reclamation, NPS,
BLM, and CDOW to discuss these and other Gunnison River issues.

COMMENT F-19: Concerning bald eagle monitoring, are you
requiring 14 work days in each year or 14 days over a 3-year
period? Is it a large enough sample size to be statistically
significant so as to provide confidence in the data supplied?

RESPONSE F-19: The "14 days" is in addition to the planned
3 years of winter surveys. According to the FWS,

No less than 14 mandays of observations by a qualified
observer should be conducted over the months of January
through March and should record all observations of
eagle hunting activity and species of prey captured
(whenever possible) . Attempts should be made to locate
day and night perches/roosts in order to collect and
analyze eagle castings.

This is not a population survey; results that will show trends
may not lend themselves to statistical interpretation. The NPS
may assist in developing detailed research plans.

COMMENT F-20: With Alternative F, the project Sponsors would
"bypass a minimum flow in the Gunnison River of 500 ft3/s when
and if ice buildups occur to eliminate such buildups as may
happen in the reaches downstream of the tunnel." This commitment
to release "de-icing" flows needs further clarification. For
example, how much ice buildup at which sites would be allowed
before the de-icing flows would be released? Further, what is
the basis for selecting specific amounts and sites? Specifics
regarding how this commitment was modeled should also be
provided.

RESPONSE F-20: The hydrologic aspects of this commitment were
modeled by assuming that a minimum flow of 600 ftVs would be
bypassed during a 1-week period in January and a 1-week period in
February in each year of the 32-year study period. Because the
model study used monthly increments, these commitments were
modeled by computing the weighted average minimum monthly flow.
These computations resulted in monthly minimums of 368 ft^/s and
375 ftVs for January and February, respectively.

Table 3.11 in the FEIS accurately reflects these assumptions,
with one exception; it shows that for February 1977, only
300 ftVs would enter the Black Canyon. This value is less than
the 375-ftVs value because the simulated flows released from
Crystal Dam would only be 306 ftVs. The 6-ftVs difference was
assumed to be diverted though the Tunnel for meeting Project 7

municipal and domestic needs at Fairview Reservoir.

The FEIS does not make specific commitments regarding the
decision process needed to determine the definition of "ice
buildups." Should alternative F be selected, representatives of
Reclamation, BLM, NPS, and the CDOW would agree to a defined
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program that would identify triggering mechanisms to reduce
and/or eliminate such buildups. This program would become a
condition of the lease of power privilege to construct and
operate the facility.

COMMENT F-21: Page 2-40: This section describes the analysis of
varying instream flows in the Gunnison River. The results are
assessed only in terms of economic impact and average annual
flow. This assessment should be expanded to include a discussion
of the environmental benefits that can be attributed to the
increased flows, especially during critical periods. Recreation
factors should be included in the cost-benefit analysis. Also,
if an increase in minimum flows would render the project
economically infeasible, should not greater emphasis be placed on
the possibility that quantification of the NPS reserved water
rights could jeopardize the project?

RESPONSE P-21: Additional information has been added to this
section of the FEIS, and environmental benefits of different flow
levels are also discussed in chapter 3. The economics of each of
these alternatives in chapter 2 of the DEIS were assessed to see
if they would have a positive financial return. As these are
private projects, alternatives without a positive financial
return were not considered feasible. Chapter 2 of the FEIS
summarizes the initial selection process of feasible
alternatives. Alternatives F-3 through F-6 were not financially
feasible. Recreation and other effects are included in chapter 3

from both the standpoint of environmental and economic effects.

The "cost-benefit" ratio does not include recreation, fish and
wildlife, emission offsets, and other economic benefits and
costs. It is a financial analysis to determine one aspect of an
alternative's feasibility. Figuring a benefit-cost ratio is not
required; however, in terms of displaying all of the impacts of
the proposed development, analyzing impacts on each affected
section is expected to present the full array of positive and
negative impacts, which the FEIS has done.

As discussed in RESPONSE to COMMENT P-1, the reserved water right
is senior to the hydropower right and thus could affect the
AB Lateral Facility water supply and financial return. The
Sponsors are willing to take this risk. If diversions to the
hydropower facility were significantly reduced, the project would
likely be infeasible.

COMMENT F-22: Paragraph 5, DEIS p. 2-42: While the statement is
basically true that the flow is returned to the river, it is also
true that the area of return is many miles downstream. This
paragraph should include the information that the water is
diverted at the Gunnison Tunnel above the monument boundary and
returned to the Gunnison via the Uncompahgre River at a point
downstream from where it was diverted.

Page 2-43: This section includes a discussion of Federal
reserved water rights and the additional constraints these rights
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could impose on project operations. It should be noted that
Federal reserved water rights are not limited to instream flows
as implied in the EIS. It is correct that the Federal reserved
water rights claimed by NPS for Black Canyon of the Gunnison NM
are presently unquantified. These reserved water rights would be
senior to the hydropower rights and could, when quantified,
impact the operations and economics of the project. The dates of
the monument enactment (1933) and wilderness designation (1976)
should also be shown in this section.

RESPONSE F-22: Chapter 2 of the FEIS has been revised to more
clearly quantify the diversion reach and include Monument
enactment and wilderness designation dates. See RESPONSE to
COMMENT F-1 concerning water rights.

COMMENT F-23: Page 2-44 -The rationale used "Because the
development does not involve Federal expenditures, the analysis
does not incorporate other benefits or costs..." is flawed. The
proposed project will affect Federal lands, and that effect must
be analyzed. Although these effects are not Sponsor costs, they
are costs due to the project.

RESPONSE F-23: We concur that environmental costs and benefits
are important; wherever possible, they have been quantified into
dollar amounts and are presented in the analysis. However, this
is a privately funded project, and financial returns to the
Sponsors inevitably determines overall feasibility. The
environmental and economic effects are presented in chapter 3 of
the FEIS. Mitigation costs are also included for endangered
species and wetland mitigation plans. No mitigation costs exist
in the plan to mitigate for increased management costs if they
occur; however, the potential for increased management costs are
addressed. Wilderness and rafting considerations and economic
effects are also presented in the FEIS; these factors are
included in the decisionmaking process.

COMMENT F-24 : Cost of measures to mitigate those effects are
also important. The table shown should be expanded to include
those aspects not quantified, such as impacts on wilderness and
rafting.

RESPONSE F-24: Chapter 2 of the FEIS has been modified to
provide additional cost breakdowns for each feasible alternative.

COMMENT F-25: We note that this chapter repeatedly refers to the
low flow year of 1988. However, no flow data (simulated or
otherwise) is available showing monthly ft3/s from 1984-1988.

RESPONSE F-25: The historic flows through September 1988 were
presented in attachment B to the DEIS. The FEIS (attachment B)

has been corrected and amended to include the hydrology up to
1989.
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COMMENT F-26: The boundary shown for Black Canyon of the
Gunnison National Monument is not accurate. The enclosed
boundary map should be used in depicting the correct monument
area for this figure.

RESPONSE F-26: Figure 3.2 is intended to provide a general
location of the Monument. Figure 3.2 has been revised in the
FEIS, using the map presented by the NPS in its comment.

COMMENT F-27 : It is important to describe impacts on the entire
fishery, including native species, and not just the sport
fishery.

RESPONSE F-27: Additional impact analysis for the native fish
species has been included in the FEIS. Information collected
during the scoping process, including information from the
public, indicated that the primary species of interest to the
public (economically, aesthetically and recreationally) were the
rainbow and brown trout representing the Gold Medal waters of the
Gunnison. Thus, the majority of the effort in analyzing the
fishery impacts concentrated on the Gold Medal trout fishery.

The native species such as the bluehead and the flannelmouth
sucker, longnose dace, and mottled sculpin all tolerate a
relatively broad range of environmental conditions such as
temperature, dissolved oxygen, turbidity, and velocity. They
thus would not be significantly affected by the small changes in
these parameters caused by reduced flows under postproject
conditions. Sucker habitat was modeled using the FWS incremental
methodology (IFIM), and the results indicated habitat
improvements for all life stages at reduced flows. The model
results substantiate the observation that suckers and indeed most
native fishes of the lower Gunnison generally reach maximum
abundance in low-to-moderate gradient streams and rivers with
slow to moderate velocities. Thus, the overall density of these
fish should stay near their existing levels or should slightly
increase under postproject conditions. The native roundtail chub
population has been severely reduced in the Gunnison Gorge as the
result of cold water releases from the Aspinall Unit. Even
though postproject water would be slightly warmer in the lower
end of the Gorge, the water temperature would continue to prevent
the chub population from reestablishing itself above the North
Fork confluence.

COMMENT F-28: Page 3.6 describes the computer model and input
data that were used to simulate flows in the rivers and
irrigation canals. This model and its underlying assumptions
should be reviewed for completeness and accuracy. Attention
should be given to the discussion of daily flow fluctuations that
would occur. These fluctuations are important in assessing the
impact from short-term events

.

RESPONSE F-28: Hydrologic impacts were assessed using mean
monthly flow data because daily variations are minor in the
controlled system. Daily fluctuations could occur infrequently
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under all alternatives (including no action) as discussed in the
RESPONSES to COMMENTS F-11 and F-12 . The efforts of Reclamation
to regulate the flows leaving Crystal Reservoir, combined with
close coordination with the proposed development, would avoid any
increase in fluctuations of daily flows. Because Tunnel
diversions would be changed less frequently under development
alternatives, actual fluctuations would be reduced.

COMMENT F-29: This section also refers to the input data for the
model that was developed by Reclamation and the Uncompahgre
Valley Water Users Association. These data were simulated using
historical flow data and current and proposed operation plans for
the Aspinall Unit reservoirs and Dallas Creek project.

Additional information regarding the rationale and procedures
used to develop this input data should be provided. This
information should include a discussion concerning how well the
simulated "post-Aspinall" flows compare with the actual "post-
Aspinall" flows. The simulated data supplied for this study
begins after the last "no flow" in 1950 and ends in December of
1983; making it difficult to fully review data that has been
referred to throughout the document. One benefit frequently
mentioned for the project is the reduction of the historically
devastating low flows of 100 ft^/s or less. Yet, the simulated
records supplied for the study do not show any flows less than
300 ftVs in the Gunnison River even prior to the development of
the Aspinall Unit. Another benefit to be realized from the
project involves the development of an improved fishery. The
flow data most often quoted in that analysis is from 1986 through
1988, for which no flow data at all is supplied. These omissions
should be rectified.

RESPONSE F-29: Flow data regarding the releases from Crystal
Reservoir and the Dallas Creek Project were generated using
monthly simulation models of the respective basins upstream from
each structure. These models incorporated data on daily
streamflow; downstream demands; capacity, tailwater, head loss,
and capacity rule curves; turbine and generator characteristics;
and forecasting equations.

Streamflow data were obtained from gauging station records, and
missing data for streams with partial records were determined by
regression analysis with streams that had similar character-
istics. Flows of the Cimarron River before December 1970 were
adjusted to reflect the effects of the Bostwick Park Project on
Cimarron Creek. Ungauged monthly inflows to Blue Mesa Reservoir
were computed by subtracting all known or computed inflows to the
Aspinall Unit and change in storage from the flows of the
Gunnison River above the Tunnel. Daily flows were determined
assuming ungauged inflows were proportional to gauged inflows.

Downstream demands considered were the Tunnel demands, minimum
flows through the Black Canyon, and downstream calls by senior
water rights. Water releases were based partially on the
forecasted inflows. The forecasting procedure used is not true

F-16



forecasting since it uses historic inflows, but it allows the
simulation of actual forecasting by introducing a random amount
of error in the forecast. Inflows during January through July
were forecasted on the first of each month.

Forecasted inflows and the end-of-month rule curve for Blue Mesa
Reservoir were used to determine releases from the Aspinall Unit.
During January through July, a monthly rule curve is not used;
the goal then is to release so that all releases are used for
power generation and to have Blue Mesa Reservoir full at the end
of July. An estimate of the total volume to be released through
July is calculated on the first of each month using the current
content of Blue Mesa, the forecasted inflow, and the assumption
that the reservoir would be full at the end of July. During
August through December, the reservoir is drawn down (using the
rule curve) to prepare for next year's runoff. The exception to
this occurs if the forecasted August-through-December inflow plus
storage beyond the value of the December rule curve exceeds
downstream demands—then August releases are made at the capacity
of the Crystal powerplant. Minimum flow criteria and Tunnel
diversions will override the release calculations in the model
when the release is insufficient to meet downstream needs.

For Reclamation's Aspinall Unit model. Tunnel diversions were
modeled assuming a maximum diversion of 1,000 ftVs. Because
historical Tunnel diversions have exceeded this amount, the
model's results show frequent irrigation-related Monument flows
below 300 ftVs. Since Reclamation's intent is to provide a
300-ftVs flow whenever possible, the Sponsors adjusted irrigation
diversions to eliminate flows of less than 300 ftVs. This
assumed that Reclamation would provide the needed irrigation
flows on demand, but Reclamation would withhold releases from
Blue Mesa during subsequent months to compensate for the
additional volume.

We agree that the model does not result in flows less than
300 ftVs during the study period. Reclamation operates Aspinall
to provide a minimum of 300-ftVs flows in the river, providing
that water is available in Blue Mesa. See RESPONSE to COMMENT
F-13 for additional information.

Please see RESPONSE No. 20 (Montrose Public Hearing) for
discussions concerning how well the simulated "post-Aspinall"
flows compare with the actual flows. See RESPONSES to COMMENTS
F-15 and OR-91 regarding hydrology data.

COMMENT F-30: Without further clarification, this statement
(about minimum flows) is misleading. Daily flows may be less
than 300 ftVs in low flow periods. A qualifier to this effect
should be added.

F-17



RESPONSE F-30: Hydropower diversions would never reduce flows
below 300 ftVs. The EIS indicates that:

...in no instance would the daily flows entering the
Black Canyon be reduced to values less than 300 ftVs
for purposes of power production. This would be a
provision in the lease of power privilege.

Under the description of specific water supply considerations for
alternative A (chapter 2 of the DEIS) , it is further stated that
"...it should be noted that irrigation demands and existing
Aspinall Unit operation may occasionally reduce flows below
300 ftVs during extremely dry periods, a potential that exists
with or without development." This statement is repeated in the
FEIS in chapter 3, under the derivation of flow values section.
Irrigation demands would not be affected by the AB Lateral
Hydropower Project.

COMMENT F-31: In the section describing existing conditions in
the Gunnison River, the decision to use 300 ftVs as the assumed
minimum instream flow in the Gunnison River below the tunnel, for
study purposes, is presented. Selection and use of this value is
based on increased fishery habitat and water availability (i.e.,
"except during drought periods") . The section should include
information regarding the type of agreement that currently exists
for providing instream flows and the criteria that is used to
determine "drought" conditions.

RESPONSE F-31: The discussion in the FEIS has been expanded.
However, there is presently no formal agreement for the increase
in the minimum flow from 200 to 300 ftVs. See RESPONSE to
COMMENT F-11 for additional information on the background of
minimum flows. The criteria to determine conditions when flows
would drop below 300 ft^/s have not been formalized. During 1988
and 1989 (both dry years), flows were maintained at 300 ftVs.

COMMENT F-32 : Page 3-35, paragraph 1: The Uncompahgre River
transports gravel and cobbles up to 6 inches in diameter,
according to this document. On page 3-33 the document states
river cobbles rarely move in the Gunnison. Is it possible that
the Uncompahgre, a very flat slow moving river, has a greater
capability to move material than the steeply graded Gunnison?
This document is incomplete unless it includes a study of the
Gunnison's ability to move materials at the present flow levels
and how that ability will be altered (decreased) with a
corresponding decrease in flow. This decrease should be listed
as a negative impact.

RESPONSE P-32 : The cobbles found along the bed of the Gunnison
River (average size = about 5 to 6 inches) are larger than those
in the Uncompahgre River (average size, 4 inches) . Within the
Monument, the slope of the Gunnison River is steeper than that of
the Uncompahgre River. However, from the Monument to Delta, the
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Gunnison River slope is flatter than the Uncompahgre . The
Uncompahgre riverbed would not begin to move until flows reach
2,000 ftVs or greater.

The major change agent in the Gunnison River was the closure of
Blue Mesa Dam in 1965. Before then, the average annual flood in
the river immediately downstream from the Gunnison Tunnel was
9,480 ftVs; since 1965, the average annual flood has been only
4,250 ftVs. The sediment transport coming into the Monument had
been small before the construction of Blue Mesa. Reclamation
planned for the storage of only 150 to 200 acre-feet of sediment
per year. Downstream from Blue Mesa, the Morrow Point and
Crystal Dams further reduce the supply of sediment to the
Monument reach. Thus, since 1965, almost all the sediment in the
Gunnison River through the Monument has been that supplied by the
local tributaries and from rock falls from the canyon walls.

Implementation of any of the development alternatives would not
significantly affect the average annual flood in the river
downstream from the Gunnison Tunnel. The floods remove the
smaller sizes and rearrange the cobbles and boulders. The large
boulders must be worn and weathered before they are moved or
removed. In the past, the water users have diverted their
allotted water, or a large fraction thereof, through the Tunnel
during the flood season. Those May through July diversions would
be nearly the same with development. Thus, the flood passing
through the Monument would be almost the same in the future even
with the project. Consequently, the bed movement would also not
be affected. Reduction of flow volume, particularly during the
winter months, would reduce the river's ability to move silts and
sediments that accumulate during the periods between floods.

See RESPONSE to COMMENT F-50. The FEIS has been supplemented
with an environmental commitment that calls for the Sponsors to
bypass flushing releases from the Aspinall Unit that may be
planned in the future.

COMMENT F-33 : The overall effect of the proposed development
would be to "hasten the stability of the Gunnison River below the
North Fork." What does stability mean in this context? Is it a
positive or negative impact? How would this stability affect
other components of the ecosystem?

RESPONSE F-33: The term "stability," as used in the EIS, relates
to reduced potential for bank erosion on the Gunnison River below
the North Fork and the tendency for the river to remain within
its present course. This stability would result in improved
water quality and reduced maintenance costs for existing and
future irrigation diversions. The effects of this reduced
erosion on other components of the ecosystem are explained in the
EIS; vegetation would increase on exposed bars and banks for
longer periods, further reducing the erosion potential at
intermediate flows (1,500 to 3,000 ftVs) . The high spring flows
that still occur occasionally would continue to be the primary
controlling factor.
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COMMENT F-34 : This section (River Mechanics) discusses impacts
to the morphology of the Gunnison River and concludes that there
would be no change with the development alternative. This
discussion and conclusion require greater substantiation.
Specific issues that should be addressed more fully include:
(1) the quantity and significance of sediment derived from the
"local tributaries" on the Gunnison channel within the monument,
(2) the effect of more frequent and longer periods of low and
intermediate flows on riparian vegetation encroachment (including
exotic species) and establishment, (3) the effect of less
frequent and lower magnitude high flow events on sediment
entrainment and transportation.

RESPONSE F-34: As described in RESPONSE to COMMENT F-32, the
quantity of sediments entering the Monument would not change
because the sources of these sediments are not affected by
development. Downstream of Crystal Dam, sediments are produced
by local tributaries, such as Red Rock Canyon (the largest
contributor of fine sediments to the lower end of the Monument
and Gunnison Gorge areas) and from rock falls from the Canyon
walls. These sediments generally enter the river during the
spring snowmelt period as well as during periodic flash
thunderstorms. The geologic formations in most of the Monument
provide much less sediment than the sedimentary formations more
common in the Gunnison Gorge, with the exception of Red Rock
Canyon, which enters the lower end of the Monument and drains an
area of sedimentary rocks.

Downstream from the Tunnel, the transport of these sediments
would be affected. The reduced volume of water in the river
would cause these sediments to settle out of the flow quicker,
rather than be transported to further downstream reaches. As a
result, the fine sediments deposited from thunderstorms would not
be removed from the river as quickly or as completely during the
winter as they would be under the no-action alternative
(alternative A) . During periods of normal spring runoff, the
impacts of this settlement would be washed away with the floods.
However, during prolonged dry periods, as have been experienced
from late 1987 through early 1990, sandbars would develop in the
slower moving reaches of the channel. In the long term, impacts
to the Gunnison channel would be controlled by flood discharges
that would not be significantly changed by development
alternatives

.

The high sediment loads produced in river tributaries downstream
from the Monument and from Red Rock Canyon at the lower end of
the Monument during storm runoff can have an adverse impact on
the fishery, as evidenced in the summer of 1989. Significant
fish kills and channel sedimentation occurred following flash
flooding from intermittent side drainages. Low flows then
reduced the river' s capability to dilute this inflow or to
transport it out of the system. Heavy sediment loads are most
likely to enter the river during the July through September
thunderstorm season, and fish kills are most likely to occur
during low flow periods in these months. These months coincide
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with periods of heavy irrigation demands when the Tunnel would be
operated at or near capacity. Only development of alternative C,

which involves enlarging the Tunnel, would significantly
aggravate this condition. The FEIS has been expanded as
suggested.

Riparian vegetation growth would be increased, as stated in the
DEIS (see p. 3-112 - 3-113); however, it would be limited because
flow changes are least in the growing season. The effect of more
frequent periods of low and intermediate flows are discussed in
more detail in RESPONSES to COMMENTS F-50, 52, and 55.

The frequency and magnitude of high flow events along the
Gunnison River would not be affected as a result of development.
Intermediate flows would be reduced, thus reducing the erosion
potential (banks) and transport distance.

COMMENT F-35: Page 3-50, paragraph 1: Alternative A indicates
no change in temperatures of the Uncompahgre River. Why will
there be no changes in water temperatures due to Ridgway
Reservoir? Will the omission of this water temperature change
effect the analysis of water temperatures under adoption of other
alternatives? Reliable data cannot be obtained from a sample
size of one.

RESPONSE F-35: Releases from Ridgway Reservoir are cooler in the
summer and slightly warmer in the winter than historic flows of
the Uncompahgre River. The Dallas Creek EIS projected improved
fishery conditions in the river downstream to the Montrose and
Delta Canal. This potential improvement would not be affected by
the AB Lateral alternatives, and the text has been modified to
clarify this information. The best available data were used in
the EIS.

COMMENT F-36: The items listed for decreasing salt loading
could, and should be done separate from the power production
proposal. This work should not be listed as a beneficial impact
resulting from this project. We did not see in this EIS an
answer to the suggestion that the increased flow in the
Uncompahgre River will expose the water to higher salt levels and
add to the salt loading over the next few years. This negative
effect should be addressed in the EIS.

RESPONSE F-36: Lining the AB Lateral may occur in the future
under alternative A, and it would definitely be done under
hydropower development alternatives. The salt reduction
associated with the lining is therefore treated as an effect or
impact of the project. Similarly, wetland losses associated with
lining are attributed to the AB Lateral facility and not to a
future project. Reduced flows through the unlined South Canal
would also reduce salt loads.

Salt loading is generally attributable to percolation through
salt-bearing rock formations such as Mancos Shale. It is
believed that most of the salt in the Uncompahgre River channel
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has been leached out by thousands of years of streamflows . As a
result, increased flows in the Uncompahgre River are not expected
to add to overall salt loading.

COMMENT P-37: There is no mention of the stocking of fish in the
Gunnison River and that will be a continuing practice by the
Colorado Division of Wildlife (CDOW) until 1990. Information on
numbers of fish stocked, average lengths, and date of release
should be provided, and these figures should be compared to the
date of research data collected on fish densities. How much is
the supportable fishing hours tied with continued stocking?

RESPONSE P-37: Trout have not been stocked in the Gunnison River
below Crystal Dam since 1981 or at the North Fork confluence
since 1988. The Gunnison River below the Tunnel is managed as a
"wild" trout fishery (i.e., maintained by natural reproduction),
and the CDOW has no plans for stocking in the immediate future.
Research surveys by the CDOW consider the presence of fish
resulting from stocking. Also, because the recruitment of trout
from natural reproduction above the North Fork has greatly
increased recently, the State has no immediate plans to stock
below the North Fork confluence. Stocking is not considered
necessary to support the fishery.

COMMENT F-38 : Page 3-68. This section should mention that Fish
and Wildlife has said that there are no endangered or threatened
fish species, if that is indeed the case. We are concerned that
there is no mention of surveys for native or endangered species.
Lack of this data means that statements such as that made on
page 3-85 "although trout species may become more important
numerically than non-game species such as suckers, a decline in
sucker numbers or biomass would not be anticipated" hard to
accept. There have been no surveys to confirm extirpation of the
endangered fish species that were once present at Black Canyon
(Colorado squawfish, razorback sucker, and bonytail chub)

.

RESPONSE F-38: A discussion on threatened and endangered fish
species in the Gunnison and Uncompahgre Rivers has been added to
the EIS. Literature reviews suggest that the Colorado squawfish,
humpback and bonytail chub, and razorback sucker may never have
existed in the Monument; this literature includes actual fish
surveys within the Monument (Wiltzius, 1978) . There have been no
surveys in the Gunnison Gorge specifically for endangered
species; however, the Gorge has been surveyed twice a year by the
CDOW at Ute Park and above the North Fork confluence. To date,
no endangered species have been collected. The FWS Biological
Opinion concluded that threatened or endangered fish species
would not be affected. See also RESPONSE to COMMENT F-27

.

COMMENT F-39: "The extremes of high spring flows and low summer
and fall flows were believed to contribute significantly to poor
salmonid reproduction and survival prior to Aspinall
construction." The assiomption being made in this statement is
contradicted by the simulated flow data found in either
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tables 3.1 or 3.6, where all of the lowest flows during the
summer months have occurred since the development of the Aspinall
Unit.

We realize these studies probably used the actual U.S. Geological
Survey flow data in arriving at these conclusions. However, the
simulated flow data supposedly is representative of actual flows.
If not, then their use in support of this study is suspect.

RESPONSE F-39: Simulated flows are not representative of the
actual flows in the Gunnison River before the Aspinall Unit was
completed in 1977; rather, they are predictions of the flows that
would have been in the river had the Aspinall Unit and its
existing operation been in place during those water years.
Therefore, tables 3.1 through 3 . 6 do not represent historic
flows

.

A review of the actual USGS flow data below the Tunnel indicates
extremely wide annual flow variations. The following are the
highs and lows (ftVs) for a few select years: 1922 - 25 to
6,411; 1924 - 32 to 6,381; and 1937 - 8 to 5,766 (see attachment
B in the FEIS) . Therefore, it can be seen that lower summer
flows were more of a problem before the Aspinall Unit.

Simulated flows were used for hydrologic analysis on this project
because there was not a long enough post-Aspinall period of
record for meaningful comparison. Simulated flows are necessary
to both determine postproject flows and water availability for
hydropower and to present an accurate prediction of impacts.

COMMENT F-40: It may be true for the exotic species of trout
introduced in the Gunnison, but the native Colorado River
cutthroat trout had evolved over time to compensate for these
flow conditions. The statement should be modified to show that
the nonnative species experienced this poor reproduction, not the
native cutthroat. The negative effects on the native species
should also be addressed in this document.

RESPONSE F-40: Historical accounts (Wiltzius, 1978) indicate
that very few salmonids, including the Colorado River cutthroat,
inhabited the Gunnison River below the Tunnel before Blue Mesa
Reservoir was completed. This was due to low summer flow
conditions and resulting high water temperatures. Evidently, the
conditions were so poor or the extremes so great that even the
native Colorado River cutthroat could not survive in any great
numbers. (The Colorado River cutthroat was exterminated from the
Gunnison River in the early 1900' s.) The relatively stable, cold
water flows from the Aspinall Unit might also produce adequate
habitat conditions for the native cutthroat should the CDOW
decide to reintroduce the species. However, they would probably
hybridize with the more prolific rainbow trout.
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COMMENT P-41: Page 3-72: "The abundance of species may be
represented as...." A statement should be added somewhere in
this paragraph that this would be more normal due to the
influence of the North Fork flows and may not be representative
of the portion of the Gunnison River that flows through Black
Canyon.

RESPONSE P-41: The first sentence in this paragraph states that
the species representation given is for the Gunnison River below
the North Fork confluence. The last paragraph on page 3-32 in
the draft explained the reason for the species composition
differences on the Gunnison River above and below the North Fork
confluence. Species composition in the Monument is discussed in
chapter 3 of the FEIS.

COMMENT F-42 : Page 3-83, Number 1: Substantial rainbow and
brown trout habitat gains are made from 200 ftVs level to the
300-ftVs levels. Are there significant habitat gains between the
300-400 ftVs and the 400-500 ftVs levels? These gains should be
quantified and compared in this EIS.

RESPONSE F-42: Significant increases in adult summer trout
habitat do occur between 300 and 400 ftVs and between 400 and
500 ftVs. As illustrated in figures 3.11 and 3.12 in the EIS,
optimum habitat conditions for adult rainbow trout occur around
500 ft^/s. The EIS compares development alternatives to a no-
action alternative, not to the optimum conditions.

COMMENT F-43: Page 3-84, first paragraph: In respect to the
poor fishery resource, is it considered a poor fishery because of
the lack of game fish over the number of non-game fish or the
lack of fish altogether? Since bald eagles and river otters use
the Uncompahgre, how does the fishery rate out for them—is it
good or poor?

RESPONSE F-43: The statement has been changed to "poor sport
fishery resource." River otters have migrated from the Gunnison
River to the Uncompahgre River drainage, and potential prey
include nongame fish such as suckers. Waterfowl, carrion, and
fish are all considered food for bald eagles along the
Uncompahgre. It is not known whether fishery conditions are a
limiting factor for otters or eagles along the Uncompahgre,
although nongame fish are common in sections of the river with a
permanent flow.

COMMENT F-44 : Page 3.88: In this and other sections, conditions
observed in 1977, 1981, and 1988 are used to approximate
conditions that are expected to occur during similar dry periods
following development. This comparison is questionable because
it does not take into account the stress to the resources that
would exist due to sustained dry periods as a result of
development

.

RESPONSE F-44: Signs of excessive stress were not observed
during any of the critical water years. Surveys and analyses of
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the Gunnison River fishery by the CDOW during the critical water
years of 1977, 1981, and 1988 indicate that the resident trout
populations were not seriously stressed under a flow regime of
200 to 400 ftVs when fish numbers and condition factors were
excellent. Thus, significant impact to the trout fishery or to
the native species in the Gunnison River due to prolonged periods
of 300 to 400 ftVs would not be expected. Sustained low flows
lead to build up of sediments in the river and to riparian
vegetation encroaching. RESPONSE to COMMENT F-34 discusses the
negative effect of flash floods on fish during low flow periods.
Negative effects were observed in 1989. Sustained dry periods do
produce low flows over a period of years, and this situation
would not change significantly under development alternatives
during the irrigation season as the Tunnel is normally operated
at capacity then, particularly during dry years.

COMMENT F-45: Page 3-92 paragraph 1: We suspect that a
statistical analysis will show that there is no significant
difference for alternative A. A statistical analysis with
reasonable confidence levels should be done to compare the
alternatives or the statement on the differences should be
dropped from the EIS.

RESPONSE F-45: Figures 3.16 and 3.17 in the DEIS were developed
to illustrate (postpro ject) physical habitat conditions for
trout. The conclusion that physical habitat would not be
degraded under any of the proposed development alternatives is
supported. Although the habitat conditions for nearly all life
stages during most months appear to be improved under the
development alternatives compared to the no-action alternative,
no statistical inference was implied. The discussion in
chapter 3 was not meant to imply that implementing any of the
development alternatives would result in improving the fishery;
rather, the conclusion is only that the habitat would not be
negatively affected.

COMMENT F-46: Page 3-95, paragraph 1: The statement that
overcrowding may become important in regulating trout population
in the Gunnison indicates that increased density may result in
decreased biomass. Decreased biomass could be interpreted as a
negative impact on the Gold Medal Water fishery and should be
listed as such.

RESPONSE F-46: According to the CDOW, the potential for
overcrowding and associated density-dependent mortality or
stunting may develop in the Gunnison River with or without the
project, although it may be increased by the improved
reproductive conditions produced by the project's flow
conditions

.

However, the CDOW believes that the existing "slot" bag limit
(fisherman can keep two fish under 12 inches and one more than
16 inches) for selectively harvesting the fishery will prevent
the development of overcrowding and its associated impacts
resulting from density-dependent mortality. If need be, this
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management tool can be further adjusted to maintain the existing
fishery at or near its present level. These management decisions
will be made by the CDOW.

COMMENT F-47: Page 3-97, paragraph 2: The statement that more
trout will reach the Uncompahgre River due to the greater
diversion of water is listed as a benefit to the Uncompahgre. It
may be positive for the Uncompahgre, but it also reduces the
numbers of trout in the Gunnison. Since the project lists the
many positive effects on the trout population, it should also
list and evaluate this negative impact. How does the increase in
numbers of this exotic species affect the Uncompahgre?

RESPONSE F-47: The impacts to the Gunnison River fishery as the
result of year-round diversions through the Tunnel are discussed
in the EIS. Should the loss of trout from the Gunnison River
become excessive, the Sponsors would work with the CDOW to
develop a mitigation plan.

The relatively slight increase in the trout population expected
on the Uncompahgre River below the South Canal due to year-round
diversions would have little or no impact on the native species
inhabiting this reach of the river. Trout and the native species
do not occupy the same ecological niches and thus would not
directly compete with each other for food and space unless severe
overcrowding occurs. Predation on the native species by the
increased trout population will be minimal as trout in the
Uncompahgre feed primarily on macroinvertebrates. Sucker fry and
dace are not generally a significant portion of the forage base
for trout in Western rivers and streams. Sculpin, on the other
hand, are an important forage species for larger trout in Western
rivers and streams. However, their reproductive capacity usually
greatly exceeds their predation losses, producing a good
predator-prey relationship where trout and sculpin populations
overlap.

COMMENT F-48: The last sentence states that a high quality
fishery may develop on the Uncompahgre River. It should also
state that the general public will have no access to this
resource because the banks of the river are privately owned and
the adjacent landowners will control access. Contrastingly, the
Gunnison River downstream from the tunnel runs through public
land except for two small parcels near the confluence.

RESPONSE F-48: Access to the river downstream from the tailrace
is largely controlled by private landowners, a condition that
would exist with or without development. However, it does not
necessarily prevent access; landowners commonly allow such access
provided prior permission to use the resource has been obtained.
The text of the EIS has been modified to reflect this situation.
The Sponsors are cooperating with landowners and the CDOW to help
establish public access should a sport fishery develop.

COMMENT F-49: Page 3-100, paragraph 1: A weed is a plant out of
place such as an undesirable plant in a garden or lawn. Annual
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weeds would be better defined as a specific listing of the common
or scientific name in this paragraph and the fifth paragraph on
page 3-101.

RESPONSE F-49: The text of the EIS has been modified to change
the term "annual weeds" to "annual plants."

COMMENT F-50: Page 3-101: The discussion on this section
describes the present and expected changes of vegetation with the
implementation of the project. What should be included in these
statements is that the low flows expected would change the
present open canyon bottom and the occurrence of low growing
plants will be replaced with taller woody species that will be
crowded closer to the river bank. Competition and subsequent
replacement of low growing endemic plants can be expected. With
the increase of woody species, a change in the evapotranspiration
rate and water demands by the plants can be expected to increase.
As a result, water table and flow rates may be affected.

Page 3-103: This paragraph contradicts the contention held in
the EIS that an increase in riparian vegetation as a result of
decreased flows in the Gunnison will be scoured out with periodic
flooding. This paragraph shows that even with occasional
flooding, riparian vegetation is increasing along the Gunnison.
The adoption of any alternative other than A will only compound
the situation and further reduce the scouring effects of floods.
Native plant species will decrease as exotic species increase.

RESPONSE F-50: Impacts of the development alternatives regarding
successional changes in vegetation were discussed in the
vegetation section of chapter 3 of the DEIS. This section stated
that between periodic scouring floods within the Gunnison River,
a general trend toward coyote willow and other riparian species
developing is likely. These species would include both native
and exotic species. High spring flows in the river would not
change enough to affect scouring potentials, as can be seen in
flow tables in the EIS. Summer flow changes are also minor from
the standpoint of scouring potential, and close examination of
summer flow changes between alternatives will confirm this. The
primary flow changes occur in the winter when flows of 1,300 to
1,400 ftVs under alternative A would be reduced, leaving more
gravel bars exposed during the winter; however, winter represents
a period of dormancy for plants. Extensive colonization during
such seasons is unlikely.

The paragraph on page 3-103 indicated the influence of river
regulation activities within the Gunnison River system beginning
in the early 1900' s. Riparian vegetation has apparently
increased since regulation. Alternatives would not compound
flood reductions.

The prediction of impacts to the riparian vegetation along the
Gunnison River must be viewed within the context of ongoing
changes in the riparian community, which began after upstream
dams closed. Stanford and Ward (1983) provide descriptions of
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the changes in the Gunnison River and, more broadly, the Colorado
River because of flow regulation. The primary changes in the
riparian plant community have been: (1) decreased establishment
of juvenile cottonwoods (downstream from the North Fork)
resulting from decreased floodplain disturbance; and (2) the
introduction and establishment of salt cedar, a nonnative woody
plant. Riparian vegetation is believed to have increased on
river terraces less frequently scoured by high flows. Floodplain
disturbance is in the form of periodic spring flooding.

Spring flooding acts to naturally create openings on the surface
of the floodplain through the physical removal of greasewood and
other vegetation, including cottonwood, willow, and herbs, and
the deposition of sediment, conducive to seedling germination and
soil disturbance. Disturbance within the floodplain tends to
favor woody plants such as willow and cottonwood that are better
able to quickly colonize disturbed areas and cope with inundation
by water (Kozlowski, 1984; Walters et al . , 1980). Salt cedar
generally occurs in more xeric areas of the riparian zone.
Flooding also tends to create a mosaic of different-sized soil
particles on the floodplain surface.

Encroachment of vegetation along the bank of the Gunnison River
is possible without the presence of periodic flooding or flushing
flows, which are those flows capable of moving sediment aggraded
in the river channel (Wesche, 1987; Reiser et al . , 1989).
Deposited sediment results in point bars and alluvium forming
along the river, areas initially colonized by willow. Flushing
flows remove deposited sediment and colonizing vegetation.

Flushing flows have been variously defined and generally consider
the magnitude, timing and duration of the flow (Wesche, 1987)

.

The Tennant Method considers flushing flows to be 200 percent of
the average annual flow but does not consider timing or duration
of the flow. Dominant or bankfull discharge is an alternative
definition of flushing flow. Timing is generally according to
the historic hydrograph, and duration varies from instantaneous
to three days. As defined by the Tennant Method, a flushing flow
for the Gunnison River entering the Black Canyon would be
2,200 ftVs (or 200 percent of alternative A' s average annual
flc^) .

Using average monthly calculations, flow duration curves from the
project hydrology show that flushing flows of this order would be
reduced from a frequency of 6 percent under alternative A to
3 percent under alternative B. However, the duration curves
indicate little about the timing of flows; the effect of flushing
flows probably diminishes as they extend longer and longer.
Assuming that the river has been "flushed" by a full month of
2,200-ftVs flows, this would have occurred in 13 years for
alternative A (out of the 37-year extended study period)

.

Alternatives B, E, and F would have produced 9 such years, and
alternative C would have produced 8 years.
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The large peak flows of short duration, which are not effectively
shown by the monthly simulation, are probably the most important
flushing flows. Since Reclamation began operating the Aspinall
Unit, the average annual instantaneous peak passing the USGS
gauge downstream of the Gunnison Tunnel has been 4,250 ftVs.
The AB Lateral Project would reduce these peaks to an average of
about 3,660 ftVs for alternative E and 3,580 ftVs for
alternatives B and F.

Based on this analysis, vegetation encroachment along the
Gunnison River with project implementation is likely to continue.
Under existing conditions, this encroachment would include both
native and exotic species, as both are present in the river
corridor. Encroachment would also occur in areas of sediment
deposition. The point where sediment deposition begins with
project implementation is likely to move upstream, as less water
would be available to transport incoming sediment loads from
tributaries. Vegetation encroachment would be more evident
progressing downstream and less evident within the Black Canyon
where sedimentation would be less and canyon walls form an
effective barrier to colonization. Principal project impacts on
Gunnison River flows occur in the winter when vegetation is
dormant and seeds are largely nonviable. Encroachment at this
time is unlikely. However, periodic flushing flows would still
result in removing sediment and encroaching vegetation. The
frequency of removal would decline, and a more successionally
developed plant community is likely before the next flushing flow
occurred. These predictions are consistent with case histories
of vegetation encroachment in relation to stream regulation
(Hadley et al

.
, 1987). Should more extensive vegetation develop,

evapotranspiration rates and water demands may be altered from
present conditions. Changes in vegetation should not measurably
affect river flow quantity. The FEIS has been supplemented with
more information on Gunnison River vegetation.

COMMENT F-51: Page 3-104, figure 3.18: The boundary shown for
Black Canyon of the Gunnison National Monument is incorrect. We
also question the listing of the soil unit because the area shown
(inner canyon) is basically Precambrian rock with little or no
soil development.

RESPONSE F-51: See RESPONSE to COMMENT F-26 concerning the
boundary map. Soil information was taken directly from page
11-54, figure 2.11, of the Final Environmental Statement,
Gunnison Wild and Scenic River Study (Department of Interior,
NPS, 1979) . Source acknowledgment has been corrected in the EIS.
Soils are shown for the inner canyon. Soils have developed in
scattered alluvial fans and shorelines. They are limited
overall, but in some areas are relatively deep; for example,
beavers using them for dens.

COMMENT F-52: Page 3-112: We are also concerned with the
invasion of exotic species especially tamarisk, which replace
more typical riparian vegetation. The significance of this
invasion appears to be down-played in the analysis of vegetation
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impacts. Tamarix (tamarisk) is an exotic, non-native species.
As such, it has the potential for threatening the perpetuation of
natural ecological communities and processes. Tamarix is not an
easily controlled species. The cost of control efforts would be
an additional burden on park management.

The areas of the riverbed that will be left exposed after flow
reduction are more susceptible to tamarisk invasion than to
native species invasion if an adequate seed source is available.
The seeds are easily windblown and are available in great
quantities downstream. The potential for tamarisk invasion is
much higher than indicated in this document. This is an issue
that needs more detailed attention as indicated earlier.

RESPONSE F-52: As indicated in chapter 3 of the EIS, the first
terrace is the area likely to be affected within the Gunnison
River corridor as a result of implementing the AB Lateral
Facility. Based on a survey by Mariah and Associates, the
primary invader species is expected to be reed canary grass and
coyote willow in more open areas. Tamarisk would also be an
invader as discussed. Tamarisk is presently well established in
the Gunnison Gorge, which may be due to the upstream reservoir
controls of high scouring flows. This control would not be
affected by the AB Lateral and is probably the controlling factor
for riparian vegetation along the river. Principal project-
related flow changes would occur in the winter when vegetation is
largely dormant. Invasion during such seasons is unlikely.

Willow followed by cottonwood (downstream from the North Fork)
are the woody species that initially colonize the riparian
habitat along the Gunnison River. According to Kozlowski (1984),
these species are capable of germinating while the seed is
submerged, providing a competitive advantage for the colonization
of gravel bars and alluvium.

Salt cedar, however, can become established on more xeric areas
after streamflow is regulated. The most likely location is
downstream from the Smith Fork confluence where the floodplain is
more extensive. Please also see RESPONSE to COMMENT F-50. Other
exotic species are established in the Gorge and Monument, but
salt cedar is probably the most notorious, and control, as
stated, is difficult.

COMMENT F-53 : Along with the increased alluvium deposits, it
would be expected that there would be a decline of water depth,
and warming of the water would increase at a faster rate than
present conditions. How will this affect the fishery?

RESPONSE F-53: The rate of temperature increase is a physical
constant and would not be changed by development. However, the
temperature profile from the surface to the bed would be changed
by reduced flows. Because there is less water volume in the
river for mixing, the water temperatures would increase. The
effects of this increase are discussed in chapter 3 of the EIS.
Alluvium deposits may decrease water depths in some areas, while

F-30



increasing depth in others. Where surface area was increased,
the air temperature would have more effect on the river
temperature, when the waters would warm or cool faster. Warmer
waters would adversely affect cold water fish species in the
lower reaches of the river and would benefit those upstream.

COMMENT F-54 : The scouring potential of floods would not remain
unchanged with reduced flows. The river would be emptier than
before and thus able to carry more flood water before scouring
would be the same as under present flows.

RESPONSE F-54 : Base flows would be reduced in the river, and
local scouring would also be reduced. However, peak discharges
(annual floods) would not be significantly changed, and river
velocities and water surface elevations reached during these
events would not change significantly with development. This is
due to the small amount of water capable of passing through the
Tunnel relative to flood flows and due to the likelihood of
simultaneous floods on the Uncompahgre, which would cause
Gunnison River diversions to be curtailed. Therefore, the
scouring potential of these flows would not significantly be
changed.

COMMENT F-55: Page 3-113: The bed of the Gunnison River would
not necessarily be covered with more grasses downstream from the
portal. Tamarisk will be a major invader downstream near current
seed sources. Its potential upstream is addressed above. Weedy
forbs and woody species are as likely to colonize the riverbed as
are grasses, at least during early successional stages. Seeding
with native species would be a mitigating action, but would be
costly.

"After each large flood, the river would appear the same as
without the project...." What criteria were used to come to this
conclusion? The statement may be untrue because the expected
invading woody species are even less susceptible to removal
during infrequent flooding. Also, it would be expected that
there would be a decreased frequency of flooding occurring due to
the project.

RESPONSE F-55: Forbs and woody species do colonize the
shoreline; the EIS has been expanded to reflect this. Because
these shorelines are and would be periodically scoured clean,
seeding is not being considered. Historically, woody species
have been removed due to the sandy soils and high flows.

Flushing flows are the dominant force in structuring the river
channel and the riparian community. Various definitions of
flushing flows have been used (see RESPONSE to COMMENT F-50) .

The project would not result in a significant decrease in
flushing flows or peak flows; therefore, the woody plant
community would probably attain greater successional maturity by
project implementation. However, after each large flood (or
flushing flow) , the accumulated sediment and vegetation would be
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physically moved by the flowing water. Therefore, the stream
channels would appear essentially the same with or without
implementation, immediately following a flood flow.

COMMENT F-56: Page 3-117, paragraph 2: A better source for the
occurrence of the peregrine falcon within the Black Canyon is
Mr. Jerry Craig, CDOW raptor biologist in Fort Collins. Surveys
by CDOW have shown there are more than a single nesting pair as
this document states. The canyon should be noted as foraging
habitat as well as nesting habitat.

RESPONSE F-56: The DEIS and the FEIS acknowledge the occurrence
of the falcon. Additional information has been added to the
FEIS.

COMMENT F-57: Page 3-118, table 3.40: The area of the counts
should be better defined than above and below the North Fork.
How far upstream did the census go and how far downstream for
each survey day listed? This is also true for the table of bald
eagle counts on page 3-121. The bald eagle count table should
also list the time or times for the surveys by date. This
information should be added to the EIS.

RESPONSE F-57: The FEIS discussion has been clarified. In
general, surveys are from the northern boundary of the Monument
downstream to the North Fork confluence and also from the
confluence to Delta.

COMMENT F-58: Page 3-124, paragraph 1: We feel that studies
financially supported by the Sponsors should be conducted in the
Black Canyon to insure no solid freezing of the water occurs and
identify the effects, particularly displacement, on the river
otter populations.

RESPONSE F-58: Icing predictions and observations in the DEIS
and the FEIS show that at lower flows, ice begins to form within
the Monument. Solid freezing of the river would not occur.
During severe cold spells, such as observed in January 1989, ice
bridging of the river can occur within the lower Monument

.

Before Aspinall Unit construction, the Gunnison River in this
area froze over except in rapids; formation of ice in a river in
this geographical location is an extremely natural occurrence.

River otters have evolved in natural situations that include
varying degrees of ice cover. Literature reviews of habitat
needs and observations of ice conditions in the Monument indicate
that more than sufficient open water would be available in the
Monument even under extreme conditions. As indicated in the
FEIS, annual meetings would be held to discuss Gunnison River
aspects of the project.

COMMENT F-59: Page 3-127, paragraph 1: This paragraph infers
that cranes do not use the Gunnison River for feeding and
resting. Our records show that cranes regularly stop on the
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Gunnison in the canyon on their spring and fall migrations. The
possible impacts of reduced flow on these stopovers should be
evaluated.

RESPONSE F-59: The FEIS has been changed in chapter 3

(endangered wildlife section) to show the actual use of the
Gunnison River by sandhill cranes in the Monument. The cranes
pass through this area during spring and fall migrations, and
these particular flocks are occasionally accompanied by whooping
cranes. Migration periods are generally between March 15 and
April 25 and between September 10 and October 15 in this area.
As can be seen from tables in chapter 3, flow changes in the
Gunnison River could be significant with the AB Lateral Facility
in operation, particularly in March and April. The effect on
cranes is unknown. Lower flows would mean more shorebird-type
habitat, a possible benefit to cranes. However, if riparian
vegetation increased significantly, the usable area would be
reduced until scouring flows cleared the area.

COMMENT F-60: Page 3-133, paragraph 2: This paragraph states no
construction will occur at the East Portal area, although the
preferred alternative calls for increasing the size of the
tunnel. This tunnel construction will impact the East Portal
area because the material removed from the tunnel is usually
dumped on the river bank near the tunnel mouth. It could also be
hauled out, impacting the access road to the east portal area, a
portion of the Black Canyon National Monument South Rim Drive,
and State Highway 347 (primary Monument access) These impacts
should be listed and evaluated. The project Sponsors should also
commit to repairing these roads if they elect to haul the
material

.

RESPONSE F-60: We concur with this comment. The FEIS has been
revised to include both a description of the impacts and a
commitment to repair the affected roadways.

COMMENT F-61: Page 3-133, paragraph 4: Altered flows will
increase all hike-in use, not just hike-in fishing. Page 3-134:
Although we have now reviewed several versions of this section,
we are still disappointed with the language stated in the
document. It is apparent that the Bureau failed to understand
the point that we were trying to make about increased use of the
canyon bottom. The position of the sentence "Although stream
fishing makes up a small portion of use in the Monument (less
than 1 percent [NPS, 1979]), this use would be affected" leaves
the impression that this is a minor effect. Use of the canyon
bottom will not be just for stream fishing, and this sentence
should be deleted. As written, the document downplays what we
feel will be a significant change in visitor use patterns and
subsequent impact on the wilderness character of the monument.

RESPONSE F-61: We agree that all hike-in use could be increased,
not only fishing use; this section of the FEIS has been expanded.
In addition, stage/discharge (depth of flow) information for five
sites downstream of and one site within the Monument has been
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added to the FEIS. Increased use is projected to occur. Pre-
and postproject flow tables, as well as stage/discharge
information, show that the potential for increased use (due to
easier wading) would be relatively small during the primary
recreation months of June through August because irrigation
demands are already high then and the Tunnel is at or near
capacity. For example, average water depth changes during July
at six sites on the river are shown in the following table:

Average water depth changes during July
(Gunnison River)

Depth (feet)
Site Alt A Alt B Alt C Alt E

Upper end of Monument 3.7 3.3 3.3 3.3
Chukar Draw 11.2 10.6 10.2 10.6
Bobcat Trail 8.4 7.9 7.7 7.9
Pitts Meadow 4.3 4.0 4.0 4.0
Duncan Trail 3.2 3.0 3.0 3.0
Ute Trail 4.2 4.0 3.9 4.0

The concern for increased use is legitimate, but concern exists
to a large degree under alternative A, no action. Alternative C,

with an increased Tunnel capacity, would have a greater impact on
use.

The use would be expected to increase more in the spring and fall
as flow changes are greater then. The river through the Monument
contains many deep pools bordered by sheer cliffs. Access along
the river still requires climbing, even under low flow conditions
and can still be difficult and dangerous.

COMMENT F-62: The statement referring to an "improved" fishery
in the monument should be identified as a sport fishery. As
previously discussed, we do not feel that the EIS has adequately
described impacts on native fish species, and therefore this
conclusion is not corroborated by impact analysis.

Page 3-140: "The CDOW feels that in an unusually dry year
(200-300 ftVs from April to September) 100,000 fishermen hours
can be expected between the Gunnison Tunnel and the North Fork
confluence." No mention was made as to the number of hours of
fishing that could be expected between the 300 and 700 ft^/s
levels. This raises questions regarding the 100,000 fishermen
hours conclusion. How were the fishing hours determined? Is the
100,000 hours a limit of hours that can be expected due to
resource carrying capacity or is it a result of fisherman
behavior? How many fishing hours can the fish population support
without detriment to the population? What is the carrying
capacity, in fishing hours, at 300 to 700 ftVs flow rates?
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RESPONSE F-62: Please see RESPONSE to COMMENT F-27 . The term
"improved fishery" has been changed to "improved sport fishery."
The angler use estimate was based on the fact that at flows
around 300 ft^/s, more of the river is wadeable and thus fishable.
As stated in the previous paragraph in the DEIS, the river is
still wadeable in select places at 600 ftVs. This level still
allows the angler use of much of the river that would be
sufficient to attract large numbers of anglers. Probably no
significant difference would occur in angler use between 300 and
500 ftVs.

Fishing hours are determined by direct creel census surveys, car
counts at access points, and post card questionnaires. A report
entitled "Fisherman Use and Catch Evaluation of the Black Canyon
of the Gunnison River and Sport Fish Population Analysis for 1988
from the East Portal Access Area Below Crystal Dam to the North
Fork confluence" was written by the CDOW (Nehring, 1988) . It has
been provided to the NPS.

The estimate by the CDOW for a potential of 100,000 fisherman
hours at the 300-ftVs flow level was only based on observed
angler behavior. No reference was made to or adjustments made
for the resource-carrying capacity of the Gunnison River. As the
DEIS indicated, the fishery can sustain this use, but the
document did not indicate that other resources can also sustain
this use. Should this level be attained, responsible resource
agencies may need to make management changes.

In 1988, the Gunnison Gorge supported 50,000 to 60,000 angler
hours of use with no apparent adverse impacts to the trout
population. In comparison, the much smaller Frying Pan River
from Ruedi Reservoir to the town of Basalt received approximately
65,000 fisherman hours in 1986 with no apparent adverse impact to
the trout fishery. Thus, the CDOW feels that a river the size of
the Gunnison could sustain this amount of fisherman use without
adverse impacts to the trout population.

COMMENT F-63: Page 3-142 states "...the lower water conditions
and the accompanying publicity led to an increase in private boat
trips by people who thought the fishing would be much improved in
the gorge." Are these people figured as fishermen or boaters when
calculating economic return? To best evaluate their economic
contribution, they should be broken into a separate category
listed in tables 3.50 through 3.52. Do fishers/boaters have a
different behavior than hike-in fishermen in both activity hours
and economic influence?

RESPONSE F-63: Some boaters float the Gunnison River solely for
fishing, while others may float the river purely for the floating
experience. However, the data collected by BLM do not separate
anglers, boaters, and anglers/boaters. Visitors using the river
either through commercial or private rafts were counted as
boaters, and their expenditures were computed accordingly. These
visitors would also be considered anglers as they would have been
sampled in the creel census.
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By counting these visitors as boaters, a higher economic value is
placed upon their use, causing the development alternatives to
show greater economic impacts. To avoid the possible
entanglements of double-counting visitor use, the measurements of
the economic impacts of development alternatives to boating use
were not based upon historic use of the resource but instead were
based upon projected management guidelines proposed by the BLM.

COMMENT F-64: Page 3-142: "In 1987 a major change occurred with
Whitewater rafting at higher flow periods early in the year to
fishing-oriented rafting at lower flows later in the season. .

.

these low flows resulted in reduced day and overnight trips for
both private and commercial floaters. The number of private
boaters during the 1988 season decreased by 58 percent from 1987
levels and commercial boaters decreased by 27 percent...." If the
fisher/boater is counted as a fishing activity, that would
accelerate the decline in "boaters" shown. "These decreases
indicate that when flows drop below 600 ftVs, floating the
Gunnison Gorge becomes more technically demanding, and both
private and commercial rafters reduce the number of rafting
trips." Yet, as was quoted above, private boating for fishing
use went up. If boating becomes more technically demanding, why
are fisher/boaters not affected? Some explanation to reconcile
this apparent discrepancy is needed.

RESPONSE F-64: As Stated in RESPONSE to COMMENT F-63, the data
available do not permit distinguishing between the boater and the
fisher/boater. When COMMENTS F-63 and F-64 are taken in total
context with the narrative, no discrepancy occurs. The DEIS
states that an increase in private boaters occurred in late 1987;
however, this increase refers to earlier months of 1987. From
table 3.45 it is seen that the number of private, overnight
boaters increased from 113 in July 1987 to 156 in August. During
early July of 1987, flows entering the Gorge were approximately
1,600 ft^/s. However, by mid-August, these flows had been reduced
to approximately 600 ftVs. According to BLM staff, this
reduction in flows encouraged private individuals to raft the
river because they "thought the fishing would be much
improved...." The DEIS also states that there was an increase in
boating accidents during this period, with 90 percent of the
accidents occurring with private boaters.

Page 3-142 continues to say that, due to lower flows during June
through August of 1988, private rafting use of the Gunnison River
was reduced by 58 percent, and commercial rafting use was reduced
by 27 percent from 1987 levels. (This statement is supported by
BLM data presented in table 3.45.) In 1987, private use of the
river accounted for an estimated 718 boaters, a figure that was
reduced to 305 boaters in 1988 or a 58 percent reduction in use.
Similar values for commercial use show 1,337 users in 1987 versus
975 users in 1988 for a 27 percent reduction in use.

COMMENT F-65: The year dollars should be identified for tables
3.49 to 3.52.
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RESPONSE F-65: Tables have been renumbered in the FEIS. Table
3.49 was in 1992 dollars, and tables 3,50 through 3.52 are 1988
dollars, information that has been added to the EIS. Table 3.49
is now 3.52, and tables 3.50 through 3.52 are 3.54 through 3.56.

COMMENT F-66: If boaters/fishermen are calculated into the
fisher days and their use declines on the river, an increase in
hike-in fishermen may be heavily influenced by those
boaters/fishermen who are no longer using their boats. A net
increase in hike-in fishermen may not represent a net increase in
fishermen. This may affect projected economic return.

RESPONSE F-66: Boaters/anglers were counted in the boater
category. Hike-in anglers were counted as such. We concur that
this may reduce the net increase in anglers. However, a net
change in the type and amount of use could still occur. An
individual who contracts with a commercial rafting guide would
spend approximately $106 per day of use, which may include
periods of fishing, sightseeing, and relaxation. Regardless of
the type or types of uses that the individual enjoys while on the
river, the expenditure is still counted as $106 per day. If
because of low flows an individual shifted from fishing using a
raft to fishing from a bank, the expenditure would be reduced
from $106 per day to $25 per day. Thus, the net impact would be
a loss of $81 per day in the expenditures of that individual.

The reduced flows would have an impact on rafting because they
make the river more difficult to raft and reduce the
attractiveness of the experience in the view of some boaters,
especially those interested in Whitewater experiences. This
conclusion is supported by comparing total boater use in 1987 to
that of 1988. Results from the 1989 season show this less
clearly. Despite low flows, use was high, as is discussed in the
FEIS. However, the reduced flows would make the option of
hike-in fishing more attractive. While the experiences are not
the same and cannot be substituted, the net economic impact of
these changes is that rafting losses occur simultaneously as
fishing gains because the reduced flows expand the opportunities
for fishing by individuals who may not otherwise use the river.
The financial feasibility ratio does not include angling and
boating economic effects, although they are addressed in the
FEIS.

COMMENT F-67: Page 3-156: The preferred alternative calls for
expanding the size of the Gunnison Tunnel, which is a federally
owned national historic site. Detailed impacts on this historic
resource have not been provided. We can find no mention in this
EIS of how requirements of the National Historic Preservation Act
will be met when this historic facility is altered. The impacts
on the national historic sites should be evaluated and the costs
of doing the required Section 106 compliance should be added to
the cost-benefit ratio of Alternative C. The final EIS must show
evidence of consultation with the Colorado State Historic
Preservation Officer and the Advisory Council on Historic
Preservation.
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RESPONSE F-67: The Tunnel has been placed on the National
Register of Historic Places following nomination by Reclamation.
The FEIS has been expanded to discuss impacts on this
designation, as well as describing consultation requirements.
The Tunnel has been maintained and upgraded over the years and
still maintains its National Register integrity. Alternative C,
which affects the Tunnel, is not Reclamation's recommended plan;
if it were, consultation would be required.

COMMENT F-68: Page 4-8: The concern/response section should be
expanded to show how you dealt with the NPS concerns on the
effect on reserved water rights associated with the Black Canyon
of the Gunnison National Monument and the existing wilderness
area.

RESPONSE F-68: This section has been expanded to reflect this
comment. The FEIS text in chapter 2 has been revised to more
fully discuss hydropower versus reserved water rights.

COMMENT F-69: Page 6-1: Please add the following reference to
the bibliography: U.S. Department of the Interior, National Park
Service. 1973 Final Environmental Statement , Proposed Wilderness
Area, Black Canyon of the Gunnison National Monument, Rocky
Mountain Office, Denver CO.

Page D-3, figure D.2: We cannot distinguish between alternatives
on this chart. Is Alternative B missing?

RESPONSE F-69: This reference has been added in the FEIS.
Alternative B coincides with alternative F on figure D-2. Please
refer to flow tables in chapter 3 of the FEIS for more complete
information.

COMMENT F-70: Little is known about how diverting approximately
70 percent of the total flow of the Gunnison upstream of the
monument boundary will impact the resources of the monument.
Because of the magnitude of this diversion there should be a
commitment from the project Sponsors to increase the flows below
the tunnel to correct any future identified adverse impacts to
Black Canyon resources below the tunnel. The National Park
Service is concerned about the effects of this project on Black
Canyon of the Gunnison National Monument, and this EIS does not
adequately address all of those concerns. We cannot support the
preferred alternative identified until further data collection
and analysis is performed that would verify and further clarify
statements made in the draft EIS. These questions should be
answered before permits are issued for the project,

RESPONSE F-70: Reclamation believes that the resources
described, as well as impacts to the Monument, have been
adequately reviewed in the FEIS. The Sponsors have agreed to
environmental commitments to mitigate impacts; these commitments
and other liabilities of the project would be factors considered
when project financing is obtained. Additional environmental
commitments beyond those identified in the FEIS may be possible
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during project operation. The Sponsors are willing to accept
additional environmental commitments, within the constraints of
project financing and non-interruption of irrigation diversions.
This capability would be substantially increased after debt
repayment is complete (within the first 15 years) . Reclamation
will seek to incorporate sufficient flexibility into the lease of
power privilege to accommodate future changes that would not
materially harm the Sponsors.

ENVIRONMENTAL PROTECTION AGENCY
COMMENT F-71: We are pleased to find that the DEIS presents a
commendable discussion of the existing situation and probable
impacts associated with the project development alternatives.
Information provided in Chapter 3 on development related sediment
loading and water temperature fluctuations is most helpful. We
suggest additional clarification be included in the EIS. For
example, on page 3-61 and again on page 3-67, the statement is
made that the Uncompahgre River has increased selenium
concentration in that segment between Colona and Delta. We were
unable to find an explanation of what causes this increase. How
will reduced flows in the Uncompahgre River above the confluence
with the tailrace affect water quality in the segment from
Ridgway Reservoir to the tailrace?

RESPONSE F-71: Based on available data, the increase in selenium
seems to occur between Colona and Delta and is believed to be the
result of irrigation and other drainage from soils derived from
the Mancos Shale Formation. The FEIS text has been expanded for
baseline and alternative discussion to discuss this increase.
Ongoing studies show the highest concentrations of selenium
presently occur in the winter near Delta; the AB Lateral Facility
would greatly reduce this concentration.

Diversion of water from the Gunnison River under alternative A
annually provides approximately 59 percent of the flow in the
Uncompahgre River upstream from Montrose. Implementing the
AB Lateral Facility would reduce this to 35 percent annually.
Therefore, Gunnison River water annually would provide
approximately a 35 percent reduction in trace metal concen-
trations immediately below the South Canal by implementing the
AB Lateral Project. This is a net reduction in dilution,
however, and water quality would decline.

This situation assumes no beneficial effect regarding trace metal
reduction associated with Ridgway Reservoir. In effect, Ridgway
Reservoir will function as a large detention basin. Detention
basins are capable of removing 40 to 80 percent of trace metals
present in incoming water (Walker, 1987) . The effectiveness of
Ridgway Reservoir should be considerably better because of the
larger size and greater water retention time compared to wet
detention basins typical of urban areas. Because considerable

F-39



inflow occurs between Ridgway Reservoir and the South Canal,
Ridgway Reservoir is not acting as a detention basin for the
entire watershed upstream of the South Canal.

Regarding trace metals other than selenium, tables 1 and 2 in
attachment F of the EIS indicate that the annual concentrations
remain approximately the same or decline between Ridgway and
Delta, suggesting ameliorating effects from introducing water
from the Gunnison River. This phenomenon would continue by
implementing the AB Lateral Project. Violations of water quality
standards or maximum contaminant levels for safe drinking water
would not occur because of the AB Lateral Facility.

COMMENT F-72 : Discussion on page 3-66, 3-67, and elsewhere,
reveals the probability of increased sedimentation from bank
erosion and/or streambed downcutting from increased flows
downstream from the confluence of the tailrace and the
Uncompahgre River. We note that Attachment A, Environmental
Commitments, lists suggested lease commitments to mitigate for
bank erosion. We recommend the discussion in Chapter 3 be
expanded to refer to Attachment A, proposed mitigation measures.

RESPONSE F-72: The text discussion has been expanded in the
FEIS. More information on the bank stabilization plan has also
been included.

COMMENT F-73: Information on page S-11 tells the reviewer that
the project Sponsor's preferred plan is Alternative C. (On

page 2-20 we find a brief discussion of specific features,
necessary under Alternative C, to modify the existing Gunnison
Tunnel to increase the Tunnel's capacity from 1,135 ft^/s to
1,300 ftVs.) We were unable to find a discussion elsewhere in
the DEIS of the construction impacts related to this proposed
capacity modification.

RESPONSE F-73: Please see RESPONSES to COMMENTS F-60 and F-67.

COMMENT F-74 : The DEIS does not present a strong need for the
increased 165 ftVs diversion. Discussion in Chapter 3 shows that
at certain times of the year this 165 ftVs could provide the
margin to reduce fishery impacts in the Gunnison River below the
Tunnel and above the North Fork. With this increased diversion
there appears to be a potential for increased negative fishery
impacts at certain times of the year. The EIS also needs to
reconcile the apparent controversy between increased fishing
activity and river rafting.

RESPONSE F-74: The increased 165-ftVs diversion would occur with
alternative C, which proposes to expand Tunnel capacity; the
increased diversion would not occur for hydropower development
with the remaining alternatives. Based upon the habitat curves
presented in figures 3.16 and 3.17, the weighted usable area
(WUA) for alternative C is greater than other alternatives,
including the no-action alternative, for four of the five life
stages of brown and rainbow trout. For adult rainbow trout.
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alternative C reduces the WUA by about 5 to 7 percent during
September and October. For adult brown trout, the WUA is reduced
by less that 5 percent during August and September. Reclamation
is recommending alternative E.

In the DEIS, Reclamation did not intend to create any controversy
between fishing and rafting. However, while both are considered
appropriate uses of the river, fishing and rafting are somewhat
opposite in their demand for water. Lower flows are more
attractive to anglers but less desirable for boaters; higher
flows provide a better rafting/boating experience but would
diminish the angling use because of the associated higher
velocities and depths. This opposition occurs under the no-
action as well as the various development alternatives.

COMMENT F-75: In our comments on the draft EA we expressed
concern with the lack of discussion of wetlands impacts and
subsequent mitigation. The DEIS provides the reviewer with a
detailed disclosure of the location and type of existing wetland
that will be impacted, as well as proposed mitigation location
and potential replacement. EPA will have the opportunity to
review and comment on any Section 404 Permit issued by the
U.S. Army Corps of Engineers related to this project.

RESPONSE F-75: The FEIS includes an expanded discussion of the
types of wetlands that occur along the river between the tailrace
and Delta in the Uncompahgre River. Additional information is
also presented regarding wetland mitigation.

FISH AND WILDLIFE SERVICE

COMMENT F-76: The DEIS briefly outlines the proposed wetlands
mitigation on page 3-114-115. The document should explain in
more detail how 12 acres of wetland would be created. The
Service finds that to accomplish "in-kind" replacement of
wetlands lost, vegetation should be planted and not simply "left
to grow naturally." The Service has also found that past wetland
creation has not been 100 percent successful; therefore, the
project proponents should plan on creating more than 12 acres to
insure that there is no net loss of wetlands.

RESPONSE F-76: Additional information regarding wetlands
mitigation is presented in the FEIS in response to this comment.
We concur that some planting may be necessary; however, in many
wetlands along the river, natural revegetation occurs very
quickly. The Sponsors are required to monitor the constructed
wetland and respond to any corrections that may be needed. In
addition to the wetlands mitigation plan, the project includes
28,000 linear feet of vegetative plantings along the Uncompahgre
River to assist in erosion control and in the overall habitat
mitigation. As explained in the FEIS, the 12-acre wetland is
designed to mitigate the direct loss of 11 acres.

F-41



COMMENT V-ll '. The Service is concerned with the proposed bank
stabilization on the Uncompahgre River and its impacts on wetland
and riparian areas. The Service cannot support proposed channel
straightening as discussed on pages 2-16 and 3-39. (Shortening
of the stream channel could cause subsequent erosion problems
both upstream and downstream of straightening.) Impacts to
wetlands and riparian areas from the tailrace to Delta have not
been adequately quantified in the DEIS. Bank stabilization of
24 percent of the streambanks between Montrose and Delta could
cause significant impacts to fish and wildlife habitat.

RESPONSE F-77 : The text of the FEIS includes more detailed
discussion of the proposed bank stabilization measures. Channel
straightening is no longer considered a viable alternative for
stabilization, due to both costs and environmental impacts.
Stabilization measures are limited to riprap revetments and
streambank vegetation. The impacts of these measures to
vegetation and habitat are discussed in the FEIS; however,
reducing the potential for erosion would have significant
positive impacts to fish and wildlife along an unstable river
like the Uncompahgre. If erosion measures did not work, riparian
habitat and other lands would be lost

.

Impacts on habitat would occur with the project from the direct
placement of riprap material, the revegetation of banks for
stabilization, the seasonal flooding of wetland areas, and the
creation of new wetlands by increased water surface elevation.
More information is provided in chapter 3 of the FEIS.

COMMENT F-78: Based on extensive studies conducted by the
Colorado Division of Wildlife (Division) , the Service supports
the proposed minimum flow of 300 ft^/s on the Gunnison River from
the Gunnison Tunnel to the North Fork. However, minimum flow
recommendations are not necessarily safe levels for constant low
flows on a long-term basis. They are short-term flow
recommendations that will adequately protect trout populations
through various critical life stages. We recommend that
coordination between the Division, the Bureau of Reclamation, and
the project proponent be established so that any future measures
necessary to protect the trout populations in the Gunnison Gorge
could be incorporated into the AB Lateral Project.

RESPONSE F-78: Please see RESPONSE to COMMENT F-70.

COMMENT F-79: The Service is concerned with the reduced project
flows from the Loutzenhizer Canal to the tailrace. The Service
supports a minimum flow of 60 to 80 ftVs from July 1 through
September 30, as recommended by the Division.

If any changes in penstock alignment are proposed, the Bureau
should reinitiate consultation for the clay-loving wild
buckwheat

.

RESPONSE F-79: A minimum flow of 60 to 80 ftVs in the
Uncompahgre River could be used to sustain a future put-and-take
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fishery in the river as it runs through Montrose. There has been
recent discussion by the CDOW about establishing such a fishery,
should funding be available and planting be successful. Initial
results from fishery surveys in the fall of 1989 indicate that
such a fishery may develop. According to the Sponsors, providing
these minimum flows would cost the project approximately $100,000
(60 ftVs) to $170,000 (80 ftVs) annually in lost power revenues;
thus, they have not included this provision in their preferred
plan.

The Sponsors would not use any Uncompahgre water for the
hydropower facility. Existing late season flows in the
Uncompahgre are largely due to the UVWUA' s import of Gunnison
water for irrigation. Particularly in the late summer, the
project's primary impact would be to change where Gunnison water
is introduced to the Uncompahgre. The Sponsors believe it is
inappropriate to require upstream supplements to Uncompahgre
flows when they are diverting no Uncompahgre water.

Further environmental and legal complications exist associated
with providing a minimum flow to the Uncompahgre. An
environmental impact would occur on the Gunnison River. If flows
are not running through the project turbines, they would then be
diverted from the Gunnison solely to provide instream flows in
the Uncompahgre. Thus, it is not clear which represents the
higher or more important use of water, the Gunnison or the
Uncompahgre rivers

.

Various legal obstacles would also exist to provide a minimum
flow to the Uncompahgre. Water rights belonging to the Sponsors
allow them to divert only those flows put to "beneficial use"
(e.g., generating electricity or irrigation). Diverting flows
for instream purposes is not considered such a beneficial use.
Thus, the Sponsors do not feel they are legally able to make such
diversions

.

Under Colorado water law, only the Colorado Water Conservation
Board (CWCB) may hold an instream flow right for environmental
purposes. The possible exception to this is a Federal reserved
right. It is questionable whether the CWCB would be willing to
accept an instream flow right where such a right requires a
transbasin diversion to supplement the receiving river.

Additional hydrological analysis has been conducted to more fully
account for irrigation return and small tributary inflows.
Results show more water available to the Uncompahgre as it flows
through Montrose than was originally predicted in the DEIS.
Please see RESPONSES to COMMENTS S-1 and OR-21 for additional
discussion on the hydrology.

For the above-mentioned reasons, the proposed minimum flow of the
Uncompahgre through Montrose is not included in the FEIS
alternatives. Alternative E includes provisions to supplement
flows in this reach; this would reduce but not eliminate impacts.
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If changes in penstock location would occur, consultation with
the FWS will have to be reinitiated.

BUREAU OF LAND MANAGEMENT
COMMENT F-80: The Council on Environmental Quality (CEQ) 1986
regulations for implementing the National Environmental Policy
Act section 1502.16(c) requires that environmental impact
statements include discussions of "Possible conflicts between the
proposed action and the objectives of Federal land use plans,
policies, and controls for the area." The subject EIS should
recognize that the proposed project is in conflict with the
Gunnison Gorge Recreation Area Management Plan (RAMP) (1985,
1988) and the Uncompahgre Basin Resource Management Plan (RMP)
(1988) . Both of these documents were a result of extensive
agency effort and public review. Should the project be
implemented, the RAMP would have to be revised to accommodate
shifts in use levels and types of uses.

Our January 1989 comments to the Bureau of Reclamation state that
the Gunnison Gorge SRMA is presently being managed to provide
outstanding opportunities for solitude, and primitive and
unconfined recreation. Management emphasis is on unique river
values, pristine recreation opportunities, and maintenance of
natural processes where the impacts of man are substantially
noticeable. These objectives are based on the Gorge's Wilderness
Study Area and recommended Wild and Scenic River status.

While the implementation of the development alternatives might
not change the BLM' s recommendation for wilderness or wild and
scenic designation, resulting impacts would impair biological,
aesthetic, and primitive recreational values for which the
Gunnison Gorge is being managed. The AB Lateral project would
increase walk-in use in both total user days and in length of
season.

Associated impacts would include increased human sanitation
waste, trash, vegetation trampling, and wildlife harassment.
Outstanding opportunities for solitude would be decreased and the
carrying capacity and limits of acceptable change established in
the RAMP for the Gunnison Gorge SRMA would be exceeded. Not only
does this conflict with the BLM' s non-impairment standard for
wilderness study area management, but it changes the scope and
objectives of the Gorges' s management plan in terms of use levels
and types of uses. Necessary RAMP revisions would reduce
primitive and unconfined recreational opportunities currently
available in the Gunnison Gorge and result in an inflated
financial cost to the federal government.

RESPONSE F-80: See RESPONSE to COMMENT F-61 for additional
information on recreation use. The BLM management plans and how
they are affected by AB Lateral alternatives are discussed in
greater detail in the FEIS in the recreation section of
chapter 3.
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Many of the potential problems cited in the comment are now
occurring and will occur under no-action and development
alternatives. This is because of the publicity given the
Gunnison River and because flows during the recreation season do
not change significantly with the project alternatives, as
discussed in RESPONSE to COMMENT F-61 and in more detail in
PUBLIC HEARING COMMENT 29. The DEIS and the FEIS do emphasize
that increased hike-in use would occur because high flows confine
users to certain areas; rafting use would decline; larger rafts
and large parties would be affected the most. Changes would be
most apparent in the late spring and early fall and could result
in revisions to BLM' s RMP and RAMP.

COMMENT F-81: The analysis of impacts to fisheries still
concentrates on game fishes and only gives cursory treatment to
non-game fishes. We have consistently pointed out that the
non-game fishes are critical components of the aquatic ecosystem
and a linkage to the terrestrial system. They serve as the
primary food source for the river otter (a candidate species for
federal listing as an endangered species) and possibly an
important food source to the endangered bald eagle. Although
there are data and research available for the discussion of
non-game fishes, the EIS has not utilized this information.

RESPONSE F-81: See RESPONSE to COMMENT F-27 for additional
information. The nongame fish are indeed important components of
the ecosystem as indicated in the comment.

COMMENT F-82: The analysis of impacts to trout and the aquatic
ecosystem does not incorporate short term peaks and valleys in
water flows in the Gunnison River. Rather, it assumes more
steady flows around the maximum and minimum averages. Based on
other cases of hydropower projects, it is likely that extreme
fluctuations would occur during short time periods. The EIS does
not address how such fluctuations might affect trout or non-game
fishes reproductive success and fry survival or benthic organisms
and invertebrates critical to fisheries productivity. In the
BLM' s January 1989 comments on the preliminary draft EIS, we
suggested that these flow fluctuations be addressed. The present
document remains essentially unchanged.

RESPONSE F-82: Crystal Reservoir serves as a reregulating system
for the two upstream peaking power dams of the Aspinall Unit.
The standard operating procedure at Crystal is to release a
relatively steady flow into the Gunnison River. With a few
exceptions, generally caused by technical problems in Crystal
powerplant, the flow records in the past 10 years show a steady
flow. Thus, average monthly flows in this case provide a
reliable standard for alternative analysis and impact prediction.

As indicated in the DEIS, flows from Crystal can fluctuate
weekly or monthly depending on the inflow to and power demand at
Blue Mesa Dam upstream. When significant release changes are
needed at Crystal, they are made incrementally to give the river
ecosystem and its biological communities time to adjust between
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increments. Changes in diversions through the Tunnel also can
cause changes in river flows. If the AB Lateral Facility were
constructed. Tunnel diversions would be more stable; therefore,
daily fluctuations would be even less than presently.

COMMENT F-83: The DEIS recognizes that impacts on the non-game
fisheries, invertebrates, bald eagles, river otters and riparian
environment could occur, but they are not completely analyzed or
quantified. The document attempts to resolve this inadequacy by
deferring to after project implementation to monitor, assess and
mitigate impacts. We question whether this is an acceptable
approach under NEPA. Would it not be more appropriate to provide
analysis of impacts and mitigation measures prior to project
implementation?

This is particularly true in the cases of the endangered bald
eagles and their prey base, the river otter (a candidate
species) , and channel morphology of the Gunnison and Uncompahgre
Rivers. The EIS indicates that bald eagles and their prey will
be monitored and mitigation measures implemented if any adverse
effect is detected. Not only is the same approach taken in the
cases of the Gunnison and Uncompahgre Rivers, the impact
assessment is based completely on simulated riverbed cross
sections rather than site specific data.

RESPONSE F-83: The FEIS states that flow changes would not be
expected to significantly affect bald eagles except during
periods of extreme cold when ice conditions would develop.
Therefore, specific mitigation measures are not currently
presented. The program is intended to monitor these conditions
to determine if impacts would occur. The monitoring program was
requested by FWS. Although monitoring results could lead to
changes in project operation, extensive changes in operation
would probably not occur.

Reclamation would require the Sponsors to participate in annual
interagency monitoring discussions concerning the Gunnison River
morphology, which would include possible corrective measures
should unanticipated problems develop. In addition, monitoring
bank stability has been proposed for the Uncompahgre River to
evaluate the effectiveness of the bank stabilization measures
that would be installed as part of development. This program is
an expansion of existing programs now in use by the UVWUA. See
RESPONSE to COMMENT F-77 for further information. Actual
riverbed cross sections were taken for both the Gunnison and
Uncompahgre rivers and have been used in the FEIS analysis.

COMMENT F-84 : The preferred alternative should be clearly
identified throughout the document. According to
Section 1502.14(e) of the CEQ regulations for implementing
NEPA, agencies are required to "Identify the agency's preferred
alternative or alternatives." This aids in reviewing the
document and presents the public and decisionmaker with a better
understanding of the EIS' focus.
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RESPONSE F-84: Alternative C was identified in the DEIS as the
Sponsor's recommended plan. The CEQ regulations do not require
that an agency's preferred alternative be identified in the draft
EIS, but rather, say to identify the agency's preferred
alternative "...if one or more exists, in the draft statement and
identify such alternative in the final statement unless another
law prohibits the expression of such a preference...."

Reclamation did not have a preferred alternative when the DEIS
was prepared. However, the FEIS has now identified alternative E
as the agency's preferred alternative.

COMMENT F-85: There are four terrestrial species and three fish
species on the federal endangered species list which could
potentially be affected by this project. Only one brief
reference is made of the Section 7 consultation conducted on this
project with the Fish and Wildlife Service. Since this agency
provides the expertise on the listed species, we suggest that
specific reference to the Section 7 consultation and biological
opinion be provided both in the discussion of impacts to
endangered fishes and wildlife and in the appendix.

RESPONSE F-85: The EIS has additional coverage on this subject.
Section 7 consultation under the Endangered Species Act has been
completed and the FWS has prepared a Biological Opinion (see
attachment F)

.

COMMENT F-86: Discussion of all of these are required under NEPA
Section 102(2) (3). Such a discussion provides for the public and
the decision maker a summary and broader perspective on the costs
and benefits of actions being evaluated in an EIS. Cumulative
impacts are given only cursory treatment in this document on page
3-163.

We think that the discussion does not adequately evaluate the
impacts on the wilderness and wild and scenic values in the
Gunnison Gorge. The shifts in management practices cited in this
section are important, but more significant in the context of
cumulative impacts is the impairment of wilderness and river
values and loss of solitude and primitive recreational
opportunities presently being managed for in the Gunnison Gorge.
The long term implications for the aquatic and riparian
ecosystems of the Uncompahgre and Gunnison Rivers are complex.
These are only briefly and incompletely discussed. This section
does not include any discussion of long term socio-economic
impacts or costs and benefits. Such a discussion is necessary to
place this in regional context.

RESPONSE F-86: The discussion has been expanded in chapter 3 of
the FEIS.

COMMENT F-87: The last paragraph fails to recognize that this
particular wild trout fishery essentially replaces that displaced
by Blue Mesa Reservoir.
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RESPONSE F-87 : Blue Mesa Reservoir did inundate an excellent
fishery, although it was not strictly a wild trout fishery since
stocking was necessary to maintain it, either due to more liberal
fishing regulations or due to habitat conditions.

COMMENT F-88: As mentioned in our previous comments, working
maps in the document appear to indicate that more than one acre
of public land would be involved in the project. The BLM
suggests that the proponents include one map in the document of
sufficient size to adequately show land status and other
geographic features.

RESPONSE F-88: Surveys taken by the Sponsors for land
acquisition indicate that approximately 1.7 acres of BLM land
would be permanently involved, and an additional 1.7 acres would
be needed during the construction period. The FEIS has been
revised accordingly. Detailed maps are available at the UVWUA
office, and landowners affected by the project have been
contacted.

COMMENT F-89: Could irrigation demands reduce flows below the
300 ft3/s minimum, particularly during drought years? If it is
possible that such flows would occur (Figure 3.3 suggests they
would) what might the frequency be? While irrigation demands are
discrete from this project, they would contribute to impacts.
Such low flows are not incorporated into the fisheries and
aquatic system analysis, but could result in significantly
different impacts than the EIS analysis concludes.

RESPONSE F-89: Regarding the frequency and probability of flows
of less than 300 ftVs, please see the RESPONSES to COMMENTS F-13
and F-29. Since their occurrence is so infrequent, they would
not increase under any alternatives, and the frequency and
probability of flows are reflected in baseline conditions,
additional analysis would not yield results that are
significantly different.

COMMENT F-90: We suggest that wilderness be included as a
separate category within recreation on this summary table, as
recreation and wilderness are two separate resources. Since this
is ultimately a Congressional designation for long-term
management and the proposed development alternative would impair
wilderness values, this should be included as a separate resource
value.

RESPONSE F-90: The summary in the FEIS has been modified to
include wilderness as a separate category.

COMMENT F-91: Pages 2-31, 2-33, 2-46; Monitoring and Mitigation:
The EIS indicates that the Sponsors will conduct monitoring of
the Uncompahgre River (page 2-31) as well as prey base and bald
eagle populations (2-33) . At what point will mitigation measures
be implemented to assure resource integrity? Are all monitoring
and mitigation costs incorporated into the estimate of project
costs and the cost-benefit analysis? The cost estimates on
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page 2-4 6 should be broken down into more detailed categories to
including monitoring and mitigation. This provides a clearer
picture of the costs and benefits of the project.

RESPONSE F-91: The recommended monitoring and mitigation plan
for eagles is intended to be flexible. Changes in eagle use
could result from a wide variety of causes. The proposed
mitigation plan, which leaves room for negotiation and
adjustments depending upon the observed impact, was adopted per
the recommendation of the FWS

.

The Sponsors would monitor erosion along the Uncompahgre River
through aerial photography at least once per year (twice per year
for the first 3 years) . The Sponsors would not be considered
responsible for flood-related damage that would occur whether or
not the project is built. Aerial photographs before and after
floods would be important to determine bank erosion causes. The
Sponsors would work with landowners to correct project-induced
erosion, with particular attention focused on areas where
economic damage (e.g., cropped fields or residences) is likely.
See additional text in the FEIS in chapter 2.

All mitigation development costs are included in the financial
analysis. Costs of Uncompahgre River erosion and Gunnison River
eagle monitoring are included in the operation and maintenance
expense of table 2.11. Eagle observations are anticipated to
cost $10,000 annually, with a like amount budgeted for
Uncompahgre bank monitoring.

COMMENT F-92: Figure 3.3 appears to have some discrepancies.
What happens to the flows under alternatives A and C at the upper
end of the curve? Also, the curve for alternative C indicates
that the flow will remain at or above 300 ftVs for 50 percent of
the time. This seems to be a discrepancy with the curve
representing present flows. It seems more realistic that flows
would still drop below 300 ftVs due to demands beyond the
AB Lateral. If the flow does drop below 300 ft^/s, the fisheries
analysis breaks down, as it assumes 300 ftVs as the minimum flow.

RESPONSE F-92: At the upper end of the curve, the flows for all
alternatives are essentially identical. For information about
flows of less than 300 ftVs, please see RESPONSES to COMMENTS
F-13, F-29, and F-89. Flows would drop below 300 ftVs for all
alternatives

.

COMMENT F-93: Since sediment deposits are in low velocity areas
and it takes more energy to reinitiate movement of sediment,
there could be an increase in bank cutting and lateral movement
in reaches where alluvial material is present (e.g., downstream
of Smith Fork and in the Ute Park area)

.

Since flood peaks are predicted to remain the same, it would
appear that the channel's tendency to downsize during prolonged
low flows would reduce its ability to handle flood flows without
increased bank instability, flooding, and property damage.
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RESPONSE F-93: We concur that sediment transport capability in
the Gunnison River under development conditions would be less
than if no action were taken. The material would be deposited as
gravel and silt bars within the channel and along the banks. As
flows increase, this material would be moved downstream.
Sediment is primarily deposited in the river during the
thunderstorm period of July through September when flow changes
with the project, particularly during low flow years, are the
least. Therefore, deposition would not be significantly changed.

The high spring flows that represent flushing flows would not be
significantly reduced; however, winter flows that do move some
fine sediment would be reduced.

The potential for bank cutting and/or lateral movement would not
be increased with development; in fact, it may be decreased.
Reduced flows may somewhat encourage vegetation encroachment,
which would tend to armor the banks against erosion at low and
moderate flows, thus enhancing overall bank and channel course
stability. Conversely, this encroachment, should it occur, would
tend to increase water surface elevations during intermediate
flows. However, during high flows, channel velocities would be
such that this vegetation would be scoured away, subjecting the
banks to erosion. Additional text has been added to the river
mechanics and vegetation sections of chapter 3 of the FEIS. See
also RESPONSE to COMMENT P-34

.

COMMENT F-94: Page 3-72: This may be an indication that good
spawning success isn't the whole story. At low flows, as
indicated, there may not be adequate habitat to support older age
class fish. The last paragraph may be accurate about trout
tolerance of occasional siltation and high temperatures; however,
it is still questionable whether the system can sustain this
condition for prolonged periods and retain healthy, robust fish.

RESPONSE F-94: Generally, high spawning success and fry habitat
availability do not always translate into high recruitment to the
river system. However, fishery surveys and statistical analysis
by the CDOW indicate a strong positive correlation between good
fry habitat conditions and an eventual strong year class in the
Gunnison Gorge. The flow regime of 300 to 400 ftVs that produces
excellent fry habits also produces adult trout habitat that is 80
to 90 percent of optimum seen at 500 to 600 ftVs. Spawning
success is more important in the Gunnison River than in many
other rivers in Colorado because stocking does not take place;
the river is managed as a wild trout fishery.

COMMENT F-95: Page 3-74: Stanford indicates that
macroinvertebrates have been able to colonize the entire channel
bottom under current flow conditions where flows fill the channel
most of the time. At 300 ft3/s, more of the channel will be dry
for longer periods. This would result in some decrease of forage
production for fish.

RESPONSE F-95: Please see the RESPONSE to COMMENT OR-63.
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COMMENT F-96: Page 3-75: As previously discussed, the
deficiency in swim-up fry habitat has not posed a major problem
for this river's trout population. As Stanford points out, adult
population structures do not necessarily follow the success of
fry recruitment in the populations. This is especially true
since adult habitat conditions are optimum at higher flows. It
seems ineffective to manage habitat to benefit one age class
(fry) when current recruitment appears adequate and other age
classes are optimized at higher flows.

RESPONSE F-96: Also see RESPONSE to COMMENT F-94. Historically,
high water years and years when the Aspinall Unit spilled in June
and July have had severe impacts on swim-up fry survival and the
ultimate recruitment of adults to the system. Entire year
classes have been lost due to high flows in June and July.
However, a fishery analysis by the CDOW of the spill in 1987
indicates that the impact of sudden high flows can be reduced by
incrementally increasing releases as the spill stage is reached
and conversely incrementally decreasing releases as the spill
subsides. This incremental approach produced a fair year class
from 1987 as opposed to a probable loss of the entire year class.
Historically, this happened under the more traditional spill
pattern of sudden massive increases and decreases in response to
the hydrograph.

Figure 3-15 in the DEIS indicated that the amount of swim-up fry
habitat is approximately equal for flow conditions between 300
and 500 ft^/s. Thus, no significant difference would occur
between fry survival at the slightly more optimum adult condition
of 500 ftVs than at the flows of 300 to 400 ftVs. In
conclusion, the 300- to 400-ftVs flow regime does not optimize
one life stage to the detriment of another.

COMMENT F-97: Page 3-85: The discussion in the second paragraph
seems illogical. How can total habitat be reduced, trout numbers
increase, and non-game biomass stay the same?

RESPONSE F-97: The DEIS did not indicate a reduction in total
habitat. Total flows, not habitat, would decrease. Total
habitat is not directly proportional to flow.

COMMENT F-98: Page 3-103: There is no evidence that cottonwoods
have been present in the Gunnison Gorge at any time in the recent
history. There are no relic stands or snags. Regeneration below
the North Fork appears to be occurring normally.

Page 3-105: In table 3.38, only the first alluvial terrace is
riparian vegetation. The other terraces would not be classified
as such.

RESPONSE F-98: Cottonwoods occur infrequently in the Gorge and
the Monument. The effects on cottonwood regeneration occur
downstream from the North Fork confluence where the Gunnison
River Valley expands. The FEIS text has been revised in the
section where vegetation on different terraces is discussed.
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COMMENT F-99: Page 3-112: What is the evidence for stating that
increasing human use under the no-action alternative would
trample riparian vegetation? Significant streambank travel is
not possible most of the time under present conditions. The
exception occurs during low water years. The BLM expects
trampling impacts to be a much greater problem if the project is
constructed.

RESPONSE F-99: The reputation of the Gunnison River's fishery as
well as other factors has led to an increased use of the river
corridor, which has caused a problem recently and which would
continue under alternative A. The use would also increase,
however, under development alternatives. Flow tables for
alternative A show that even without the AB Lateral Facility, low
flow conditions will occur frequently during the peak recreation
months. Important recreation months coincide with the irrigation
season; thus, the amount of additional water that can be diverted
from the Gunnison River through the Tunnel would be limited.
However, alternative C, with an increased Tunnel capacity, could
divert more water during the irrigation season. The main effect
of the AB Lateral Facility on recreation would be seen in the
spring and the fall. The FEIS has been revised to include
additional discussion related to impacts to water surface
elevations and hence opportunity for additional foot traffic.
See RESPONSE to COMMENT F-61 for further information.

COMMENT F-lOO: Page 3-113: The description of the riparian
system within the Gunnison Gorge and its response to the project
induced flows seems simplistic and speculative. Data should be
available from other river systems where similar flow
modifications have occurred. This would help substantiate the
analysis of expected vegetation changes. It is questionable
whether riparian vegetation removal and post-flood appearance
would remain the same under the development alternatives. The
current flow regimes result in a stream channel and riparian
community that will not react or look like the post project
system. Under post-project conditions with lower base flows,
portions of the stream channel will no longer be covered with
water.

RESPONSE F-lOO: Please see RESPONSES to COMMENTS F-50, F-52 and
F-55.

COMMENT F-101: It is possible that sediment contributed to the
system by storm run-off will no longer be moved through the
system as rapidly. These sediments result in the formation of
point bars and instream gravel bars, especially downstream of
large boulders. This could reduce fishery habitat quality by
increasing the width-depth ratio in the active channel. This
aggradation could increase lateral instability in segments of the
river where stable alluvium currently exists. It appears that
this project, which will not reduce peak run-off events but will
reduce average annual flows, would shift this system back toward
the type of flow disparities that existed prior to the upstream
regulation. Available data suggest that the Gunnison Gorge
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system was far less stable and productive at that time. The
extensive sediment entry into the river in the summer of 1989
created many negative impacts. However, the overriding question
is, "How would the AB Lateral affect these occurrences?"

RESPONSE F-101: The development alternatives, which would reduce
average annual flows, would not significantly reduce peak flows.
The spring flushing flows would still remain the key in moving
sediment through the system; however, the winter flow reduction
would lessen sediment transport then. See RESPONSES to COMMENTS
F-50, F-52, and F-55.

COMMENT F-102: We seriously question the analysis of salt cedar
establishment and its removal by periodic flooding. A citation
should be provided for the statement that this species inhabits
less disturbed sites than coyote willow.

Observation and monitoring in Canyonlands National Park along the
Colorado and Green River corridors suggests that salt cedar is as
competitive as coyote willow, if not more so, in sandbars and
along terraces which are scoured annually by high water flows
(personal communication with Tim Graham, PhD.). Furthermore,
studies in Glen Canyon National Recreation Area and Grand Canyon
National Park show that salt cedar can withstand being completely
submerged for over two weeks (personal communication with Larry
Stevens, PhD. )

.

Salt cedar is a highly invasive undesirable non-native species
which has significantly altered riparian environments throughout
the southwestern U.S. The discussion of the potential for its
invasion along the Gunnison and Uncompahgre Rivers is
questionable and frequent disturbance and fluctuating flows may
favor the establishment of this species.

RESPONSE F-102: Please see RESPONSE to COMMENT F-52. We concur
that, to a certain extent, salt cedar may invade. However,
Reclamation does not believe that the encroachment would be as
pervasive as the comment may suggest. Careful review of the
hydrology (see figure 3.21 or attachment D) shows that flow and
river elevation changes to the principal growing season would be
small. Thus, only a limited opportunity for new encroachment
would occur. Tamarisk invasion has not been reported in
substantial amounts from 1988 to 1990, despite extended low
flows, suggesting that there may be other natural mechanisms
limiting encroachment. Normal project-related flows would be
significantly greater than those experienced in the past few
years. Lastly, salt cedar is generally found at a higher
elevation than willow and is subject to less frequent flooding.
The project would have little effect on the peak floods through
the Gunnison.

The citation in the EIS is from Mariah and Associates (1987a)

.

COMMENT F-103: Page 3-122-123: The river otter is now a
candidate for listing under the Endangered Species Act, and the
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project has the potential to adversely impact populations in the
Gunnison Gorge. Baseline studies should have been initiated on
this protected species, at least in the Gunnison Gorge where they
are known to occur. This would provide data to determine the
effects of the alternatives on this species. Studies should use
the best available procedures rather than waiting for new
procedures to be perfected. Increased bank travel by humans and
the use of larger number of campsites could create new conflicts
with otter habitat.

RESPONSE F-103: The FEIS has been clarified to show that the
subspecies of otter in the Gunnison River is not the one
considered as a candidate species. During the DEIS scoping
process, studies on the river otter were discussed with the CDOW.
Recommendations were to review literature on otter habitat to
determine possible impacts (see FEIS for citations) . Increased
bank travel would probably be a negative impact in the spring and
the fall. Winter bank travel by anglers would decrease (in low
water periods when floating ice reduced fishing) , and disturbance
to otters would likewise decrease.

COMMENT F-104: Under 1000 ft3/s and especially under 600 ft3/s,
there is a marked downward trend in the quality of float boating.
Float fishing quality decreases significantly under 600 ft3/s.

RESPONSE F-104: Personal preferences in angling vary widely. In
calculating impacts to boating, commercial use was decreased from
100 percent to 75 percent between flows of 450 and 599 ft^/s and
was further reduced to 50 percent for flows between 300 and
449 ftVs. Using the same flow ranges, values for private boating
were 66 percent and 33 percent, respectively. If the 75 percent
cutoff is raised to 1,000 ftVs, then projected impacts would be
less than are shown in the FEIS analysis.

Applying the analysis to actual flows in 1988 and 1989 produces
use levels that were well below actual use recorded, indicating
that the analysis is conservative.

COMMENT F-105: Page 3-151: Table 3.50 shows that the higher
flows are associated with lower boater use. It should be
reversed to indicate that higher flows correspond to higher
boater use.

RESPONSE F-105: This has been clarified in the FEIS. Higher
flows, unless at flood level, would result in higher rafting use.

The intent of table 3.50 was to show the sensitivity of various
flow assumptions below which boating use would be reduced. For
example, when the minimum "full-boating" flow is assumed to be
600 ftVs, 1,985 user days would occur along the river. This
value was calculated by assuming that if the mean monthly flow
was 600 ft^/s or greater, 100 percent of the potential use (under
current BLM management guidelines) would be realized. However,
if the mean monthly flow were between 450 and 599 ftVs, it was
assumed that only 75 percent of the maximum potential commercial
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use would be realized (and 66 percent for private) . If the flow
were between 300 and 449 ftVs, it was assumed that only
50 percent of the potential commercial use would be realized (and
33 percent for private)

.

In conducting the sensitivity analysis to determine the effect of
flow levels on rafting, the lower two flow intervals (300 and
450 ftVs) were held constant. However, the upper limit was
raised to the values shown in table 3.50 (800, 900, etc.). Thus,
if the mean monthly flow were 750 ft^/s, the river would support
only 75 percent of the maximum potential.

The scale used for this sensitivity evaluation is based on
observations, although BLM data tend to support the figures used.
However, the intent of the analysis was twofold. First, the
600-ftVs value was used as the lower limit, based upon
conversations with commercial rafters during DEIS preparation.
Second, it was desired to show that the 600-ftVs value produced
the greatest number of potential trips, based upon the flows
expected under no-action conditions. By maximizing the numbers
of trips under alternative A conditions, the DEIS could then show
"worst case" impacts of the development alternatives.

COMMENT F-106: On page 2-33, the EIS indicates that a prey base
and bald eagle monitoring program will be conducted to evaluate
impacts of the project on the endangered species. At least the
specific reference to page 2-23 should be included in this
section.

RESPONSE F-106: The text of the FEIS has been modified.

U.S. ARMY CORPS OF ENGINEERS

The following comments represent Sacramento District, COE
response to the DEIS (COMMENTS 1-8 are specific to our regulatory
concerns and COMMENTS 9-12 were provided by Sacramento District,
Planning Division)

:

COMMENT F-107: (1) Page 2-12, last paragraph: Lateral erosion
is expected to occur therefore, and critical areas will be
riprapped. Considering the additional water introduced to the
Uncompahgre River is clean and sediment "hungry," vertical
degradation of the channel can be expected. If vertical
degradation were to develop, a number of physical and
environmental changes would ensue. More discussion on why
vertical degradation will not occur would strengthen the EIS.

RESPONSE F-107: Additional information supporting the
conclusions on vertical degradation has been added to the FEIS;
however, an increase in vertical degradation is not expected to
occur.

COMMENT F-108: (2) Page 2-16, second complete paragraph: We
note that you did not include a figure illustrating the
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canalization proposal. Figure 2-7 does not illustrate
canalization even though a reference is made to it. Generally,
we do not favor channelization, or as termed in the EIS,
canalization. We presume the terms are synonymous.
Channelization, which essentially results in shortening the
stream length, increases the stream gradient, flow velocity and
erosive forces and generally degrades instream and wetland
habitats. Assuming that channelized stream banks would be
riprapped, the concerns about vertical degradation (noted in a
previous comment above) in any channelized stream bottom would be
even more applicable.

RESPONSE F-108: Channelization has been eliminated as a viable
alternative for bank stabilization.

COMMENT F-109: (3) Page 2-32, fifth paragraph: The final
wetland replacement plan will also require COE approval before
construction of project features, and the development of
replacement wetlands would have to be accomplished concurrent
with project construction. The replacement plan referenced in
Chapter 3 is insufficient in describing what will physically
occur at the site to develop wetlands.

RESPONSE F-109: Additional narrative, supported by figure 3.20
and describing the wetland plan, has been provided in chapter 3

of the FEIS.

COMMENT F-110: (4) Page 3-39, fourth paragraph: We need
elaboration on locations of the various stabilization techniques.
All of the areas requiring stabilization should be identified
with an intensive mapping effort to provide a prediction of
impact and alternative methods that would minimize impact. The
wetland mitigation plan should be developed in advance of the EIS
publishing date and should be incorporated in or appended to the
EIS. The adequacy of mitigation is key to obtaining a Department
of the Army permit and the preponderance of coordination should
occur in advance of our receipt of a permit application. We do
not see any avenue for predicting impacts to wetlands or for any
minimizing impacts without the aforementioned mapping effort.

RESPONSE F-110: The FEIS includes only a large scale (1" =

2 miles) map showing the location of stabilization measures.
Detailed maps (1" = 1,000 feet ) have been provided to the
U.S. Corps of Engineers (COE) and will be included with the
Section 404 Permit application. Additional details on the
wetland plan are contained in chapter 3 of the EIS. The wetland
area would be monitored to determine if the goals of the plan
were met, and a commitment has also been made to monitor wetland
impacts.

COMMENT F-111: (5) Page 3-108 - Wetlands: Your definition of
wetlands does not accurately reflect the information in the
reference. We define wetlands as those areas that are inundated
or saturated by surface or ground water at a frequency and
duration sufficient to support, and that under normal
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circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Essentially,
three parameters (vegetation, soils, and hydrology) are used to
define wetlands. Saturated soil conditions are not the only
determining factor in wetland delineation. We suspect that much
of the wetlands currently identified in the EIS are not
considered jurisdictional by the COE. We have previously
provided guidance to the proponent and the Bureau of Reclamation
on wetlands subject to our jurisdiction. This delineation also
needs to include any wetlands adjacent to the Uncompahgre and
Gunnison Rivers which may be affected by the project.

RESPONSE F-111: As the Department of Interior agency serving as
the lead agency in preparing this FEIS, Reclamation supports the
wetlands definition now used by the FWS that requires the
presence of only one of the three parameters (hydrology, soils
and vegetation) . Although we concur that some of the wetlands
along the rivers and all of those along the AB Lateral may not be
under the jurisdiction of the Clean Water Act in terms of the COE
definition, the FWS and Reclamation will require mitigation of
any affected wetland, regardless of its source of water (natural
or manmade) . Consequently, we have requested the Sponsors to
mitigate all wetland impacts disregarding the source of water
that has created the wetland.

COMMENT F-112: (6) Page 3-110, second paragraph: Because of the
stated instability of the Uncompahgre River and proposed
stabilization necessary to accommodate higher flows, the need for
wetland mapping is again recognized at this juncture. The
wetland acreage identified by Rector, et al, 1979 could be
significantly different due to extremely high flows experienced
in the early 1980' s. Is there any specificity in Rector's
findings; i.e., locations, types, or functions of the
approximately 5,000 acres.

(7) Page 3-114: The wetland mitigation plan
should be discussed in greater detail. Appopriate figures and
illustrations should be included in the EIS to reflect the
location and display the proposed mitigation wetlands. You
should also address the numbers and species of plants to be used.
The schedule of implementation should be given in the
description. You should also give the proposed monitoring and
reporting program for assessing the success of the mitigation and
describe what methods will be used to safeguard the mitigation
area from future adverse impact

.

RESPONSE F-112: See RESPONSE to COMMENT F-109.

COMMENT F-113: (8) Page 3-137, fourth complete paragraph: If
vertical degradation of the channel occurs, then wetlands may not
be enhanced. Again, the concern regarding vertical degradation
needs more discussion.

RESPONSE F-113: See RESPONSE to COMMENT F-107. Vertical
degradation is not projected to increase.
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COMMENT F-114: (9) The specific sites for erosion protection
along the Uncompahgre River are insufficiently addressed in the
report. Identified sites should be listed. Sites to be
monitored but not immediately protected should also be listed.

RESPONSE F-114: A total of 66 sites along the river would be
protected with development. The location of these sites is shown
in figures 2.8a and 2.8b added to the FEIS. Post-development
monitoring would include the entire river, not just a set of
specific sites; the FEIS describes the monitoring plan.

COMMENT F-115: (10) A more durable material than sandstone
should be used for bank protection. Some sandstone used in fast
flowing streams on the western slope have evidenced rapid
deterioration

.

RESPONSE F-115: Locally available materials would be used for
the bank protection program. These materials have been used by
the UVWUA for the past 50 years and have not demonstrated
significant deterioration.

COMMENT F-116: (11) The report should show how monitoring flows
in Colona for diversion adjustment during high flows in river
will be a valid prediction of flows to be expected in Delta,
almost 40 miles distant.

RESPONSE F-116: Flows at Colona would serve as a warning
indicator of flows in Delta, rather that a predictor. The
Sponsors have assumed that if flows reach flood proportions in
Colona, similar proportions (though not necessarily of the same
magnitude) would be reached in Delta. Additionally, the Colona
and Delta checkpoints would be mutually exclusive; i.e., if flows
are high at either of the stations, power diversions would be
curtailed. Monitoring irrigation headgates would serve as
intermediate checkpoints.

COMMENT F-117: (12) Monitoring sites for sediment deposition
should be listed. The mitigation planned for dealing with
excessive deposition (if found) should be described. The
confluence of the Gunnison and Uncompahgre Rivers should be one
site of concern.

RESPONSE F-117: We concur with this comment. Aerial photography
will be done to monitor for excessive deposition in addition to
erosion. Additional narrative is included in chapter 2 of the
FEIS.

BUREAU OF MINES

COMMENT F-118: Although the report notes (page 3-139) that
operating sand and gravel pits occur near the proposed
powerhouse, it is doubtful these operations would be adversely
affected by powerhouse construction. Sand and gravel resources,
however, probably occur in the entire floodplain near Montrose,
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and on the property selected for the powerhouse site. Therefore,
the report should note that these resources would become
irretrievable if the powerhouse is constructed on the floodplain.
A short visit to the area by Bureau personnel confirmed that no
active sand and gravel operations occur in the proposed
powerhouse area and no other mineral resources occur along the
proposed penstock route.

We recommend that the final version of the EIS incorporate the
above mineral resource information. If any mineral resources
would be affected by the selection of the penstock or
transmission line routes, the final document should detail the
mineral resource impacts and any planned mitigation procedures.
In particular, if the proposed penstock would cross the natural
gas pipeline, the final EIS should include a discussion of the
measures to be undertaken to protected or relocate the pipeline.

RESPONSE F-118: The FEIS has been revised to include the
suggested information. Construction of the powerhouse would
prevent using the area for future gravel extraction. Some of the
gravel resources at the site would be excavated to use in project
construction and in developing the wetlands mitigation area.

SOIL CONSERVATION SERVICE

COMMENT F-119: Soil Erosion - Erosion should be minimized if
proposed action items are truly followed as described in the
draft environmental impact statement. All disturbed areas such
as laterals, facilities, etc., are planned for critical area
planting. If performed, soil erosion should be short term.

Streambank erosion due to increased stream flows downstream may
be another matter. The proposal is to use bank revetments,
jetties, and realignments of the river channel to control this
erosion. Definitely this needs to be done if alternatives other
than "A" is performed.

Everyone needs to thoroughly understand that the intent to
protect the streambank is good, but actually accomplishing this
task may be hard to do. Past track records on doing this type of
work by others have often been less than successful. Accounting
for all aspects of the increased flow as well as the increased
water velocity is very complex. Patching here and there often
creates water quality problems and soil erosion farther
downstream. This should be a major area of concern.

RESPONSE F-119: We agree that the problem of mitigating soil
erosion is complex. Past experiences have not always been
favorable; one major reason has been the failure to recognize
that erosion is a dynamic problem. In many cases, failure has
occurred because protective materials were installed but not
monitored or maintained. The proposed bank stabilization program
includes commitments to monitor river erosion after stabilization
materials are installed and to make corrections as needed.
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COMMENT F-120: Water Quality - There should be minimal effect
here. The areas of concern would be sediment loading from
streambank erosion, if proposed stabilization along the river
fails. There could be a slight increase in salt loading,
pesticide contamination, and nutrient loading of surface or
ground water, especially if both new ground and existing cropland
receive more water and mismanaged. Also, if streambank erosion
is controlled, increased downstream channel erosion might occur.
If this reaches shale layers, there is a possibility of increased
salt loading.

RESPONSE F-120: We agree that minimal adverse impact would occur
to water quality in the Uncompahgre River. Development of the
facility would not, however, lead to irrigation of new lands.
Consequently, we do not believe that additional impacts could or
would occur resulting from increased irrigation.

Increased downstream soil erosion is a possible impact of the
construction of proposed stabilization measures. Such erosion
would, however, be limited to banks, and not the channel bed
(please see RESPONSE to COMMENT F-108) . The Sponsors have agreed
to monitor this potential impact and to mitigate where necessary.
Therefore, any impacts to water quality resulting from
construction would be short term.

COMMENT F-121: Water Quantity - Minimum stream flows are
proposed. If followed, adjacent vegetation and fisheries should
not be affected to a great extent, but close monitoring is
suggested, especially if Alternative C is chosen.

One other aspect of this resource item is the possible increase
of ice buildup along specific areas of the river. This could be
a concern in respect to property damage and accelerated
streambank erosion. (At this time no definite conclusion can be
made to its potential vegetative extent.)

Prime and Unique Farmland - No adverse effect on loss is
expected.

Existing Soil and Water Conservation Management Systems - Only
moderate changes should be expected. Some will be positive,
others negative if increased management is not applied along with
possible changes in cropping systems due to the increase in
available water.

Irrigation water management will be the key element in most
resource management system changes.

RESPONSE F-121: Both Gunnison and Uncompahgre River flows would
be monitored. Ice would form more frequently in the Gunnison
River with development alternatives and less frequently along the
Uncompahgre River. Property damage due to ice on the Gunnison
River is not expected to be significant; ice buildup on the river
occurs naturally, and ice-free winters have only occurred since
the Aspinall Unit has been operating.
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STATE AGENCIES
COLORADO DIVISION OF WILDLIFE

COMMENT S-1: Alternative E, with a modification to provide
minimum instream flows (60 to 80 ft^/s), on the Uncompahgre River
between the Loutzenhizer Canal and the Gunnison River confluence,
is the Division's recommended alternative. This alternative
allows greater flexibility for fine tuning the area's water
system, while providing good benefit/cost ratio for the project
proponents. The Lower Gunnison Salinity Project may have
dramatic impacts on the hydraulic functions of wetlands, springs,
and surface water flows in the Uncompahgre River. Flexibility to
manage the AB Lateral Project in concert with the Dallas,
Uncompahgre, Aspinall and Lower Gunnison Salinity Projects is an
invaluable tool

.

Development of a 950 ftVs penstock would leave an additional
185 ftVs, from the preferred action, which can be used to
maintain minimum flows on the Uncompahgre River or enhance
recreational uses on the Gunnison River during the peak summer
use months. These additional water flows might also be used to
maintain a fisheries in the South Canal, mitigate wetland losses
associated with the lower Gunnison Salinity Project, or
supplement agricultural or domestic uses as the Uncompahgre
Valley continues to develop. The flexibility and cooperation of
the Bureau of Reclamation and Uncompahgre Valley Water Users over
the past decade is an excellent example of how the Division would
like to see water management in the area continue.

RESPONSE S-1: Flows in the Uncompahgre River between the
Loutzenhizer Diversion Dam and the tailrace would be reduced
below those recommended flows. Alternative E would improve this
situation during the irrigation season by providing 1,000 acre-
feet of additional flow, which would help but not completely
resolve the situation. Additional flow data have been developed
to account for irrigation return and inflows from small
tributaries downstream of Colona, and the result has increased
estimates of flows through Montrose. Text discussions in
chapters 2 and 3 have been modified to show this.

Please also see RESPONSE to COMMENT OR-21 for return flow
calculations. While these flows would be averages and not
minimums, they may somewhat alleviate your concerns. The
minimums would not be met, however, and this would prevent or
reduce the opportunity for a fishery in this area. See RESPONSE
to COMMENT F-79 regarding minimum guaranteed flows.

COMMENT S-2 : The Division continues to be concerned about fish
losses through the Gunnison Tunnel. Further discussion is
necessary on what measures will be taken during the winter months
to prevent fish losses when the South Canal is shut down. A
sustained public beneficial use of trout passing through the
Gunnison Tunnel is desirable. The Division also suggests further
discussion on establishing safe, public fishing along designated
areas on the South Canal to expand recreational areas and
economical opportunities in the area. We will continue to work
with BOR and UVWUA on these issues.



RESPONSE S-2: The text (Chapter 3, fisheries) has been modified
to discuss winter operation for fish losses. Public fishing on
the South Canal is not included as part of this project due to
land ownership patterns and safety and liability concerns. This
does not prevent development of this fishing sometime in the
future

.

COMMENT S-3: The project has potential to enhance fisheries,
waterfowl, and other riverine related wildlife values below the
tailrace. Further discussion of how the potential might be
developed and managed are necessary. For example, if a good
trout fisheries becomes established in the Uncompahgre River
between Montrose and Delta, what steps will be taken within the
confines of the project to maintain this fishery during the down
time month when water won't be diverted through the tunnel?

RESPONSE S-3: Discussions would continue and the potential for
"fine-tuning" operations exist. For example, powerplant
downtimes can be coordinated with Ridgway Reservoir releases or
Crystal Powerplant maintenance. In addition, an environmental
commitment has been added to the development alternatives to
provide a basis for resolving future problems.

COMMENT S-4: River morphology below the tailrace needs further
discussion. Project impacts on wetlands, riparian systems,
overflow channels, and streambank stability are important issues.
We recommend the river channel be maintained as natural as
possible, emphasizing stream bank stability by maximizing
management techniques which enhance riparian vegetation, overflow
channels, and wetlands. Riprapping should occur only in
sensitive agricultural areas and developed areas. This project
provides an excellent opportunity to cooperate with landowners in
the development of river management tools which will enhance
wildlife habitat and land values.

RESPONSE S-4: Information has been added to the FEIS that
provides more detailed explanation of the river morphology and
bank stabilization program. River channelization has been
eliminated from the bank protection plan; rather, bank protection
as described in chapter 2 would consist of riprap or vegetation
planting. A more detailed analysis of wetland impacts due to
bank stabilization and water flow changes is included in
chapter 3.

COLORADO DEPARTMENT OF HIGHWAYS

COMMENT S-5: We request that the project continue to be
coordinated with the Department of Highways office in Grand
Junction, Colorado, and that when plans for crossings of State
highways in the area are developed we be given the opportunity to
review those plans prior to our actually permitting the crossing
areas.
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RESPONSE S-5: Reclamation and the Sponsors would continue to
coordinate project activities with the Colorado Department of
Highways. Plans for State highway crossings would be submitted
before requests for permits.

STATE SOIL CONSERVATION BOARD

COMMENT S-6: Thank, you for the opportunity to comment on the
AB Lateral Hydropower Draft EIS.

We view this project as having—and feel it will have—a serious
detrimental impact on the soil and water resources in the area
for which we have been given partial responsibility to protect by
the State Legislature. This project poses to be much more
environmentally damaging than hydropower generation when done
without using transtributary diversions.

Streambank erosion is a serious problem that development
alternatives will certainly perpetuate. Much of the Uncompahgre
River channel consists of sand and gravel deposits which are very
erosive when subjected to continuous flows that this report cites
will take place. These alluvial materials will be deposited at
bridges, irrigation facilities, or in the channel, causing
further migration of the channel. These conditions will cause
higher maintenance costs to land owners along the river, as well
as higher costs to the public in added maintenance costs to
public facilities along the river.

RESPONSE S-6: Streambank erosion is recognized as a significant
concern through adding additional flows to the Uncompahgre River.
Under present conditions, additional water (approximately 700 to
800 ft^/s) is added to the river south of Montrose, an operation
that has been ongoing for more than 50 years. The AB Lateral
Facility would greatly increase flows north of Montrose in the
winter (as much as 950 ftVs with alternative E and as much as
1,135 ftVs with alternative C) , causing lateral erosion that
would require streambank stabilization. Additional information
on this program is contained in chapter 2 of the FEIS. Also
please refer to the RESPONSES to COMMENTS F-107 through F-118 for
additional information.

COMMENT S-7 : A marine formation known as Mancos shale underlies
much of the Uncompahgre River. This formation is very high in
salt and is a leading contributor to high salt levels in the
Colorado River. In areas where lateral movement of the river is
eliminated and water velocities are increased by pinching the
channel with riprap, the streambed will degrade. As this occurs,
water quality will also degrade from salt as well as from
sediment . Deepening of the channel will impact riparian areas by
lowering water tables, which, in turn, will reduce vegetation.
As this riparian vegetation is reduced, the soil will become more
subject to erosion. Wildlife habitat will be reduced, and the
general health of the riparian area will be degraded as the water
table is lowered through channel degradation.
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RESPONSE S-7: Chapter 2 and the soils and vegetation section of
chapter 3 of the FEIS have been expanded on this issue. Studies
show that degradation of the channel would not occur because of
the development alternatives. Channelization has been eliminated
from the plan so that "pinching of the channel" should not occur.
Riprap would be primarily used on the outside eroding bends of
the river. The FEIS also contains additional information on the
effects on wildlife habitat.

COMMENT S-8: We are also concerned that sustained lower flows in
the Gunnison River will not maintain an adequate channel.
Vegetation will encroach into the channel causing excessive
scouring when high flows do occur.

The increases in salt and silt loading from high flows in the
Uncompahgre and the impact they will have downstream are our main
concern. Channel stability needs to be more adequately addressed
before the project proceeds.

RESPONSE S-8: Flows would decrease in the Gunnison River. The
decrease is the least in the growing season (because the Gunnison
Tunnel is already diverting water for irrigation) , and this may
prevent significant increases in riparian vegetation. The EIS
does predict an increase in vegetation and also predicts that the
spring runoffs, largely unaltered by the project, would continue
as presently to scour vegetation from gravel bars and control the
morphology of the river. However, the EIS does not predict an
increase in salt loading, because conveyance facilities would be
lined and the stabilization program on the Uncompahgre River
would largely control lateral erosion.
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LOCAL AGENCIES AND ORGANIZATIONS
WESTERN COLORADO CONGRESS

COMMENT OR-1 : It is clear that the DEIS was prepared in great
haste, leaving much important information poorly covered,
undocumented, unstudied, unattributed, or just plain missing. No
worst case analysis has been done for any part of the DEIS,
despite large chunks of missing information. Numerous statements
of opinion appear throughout the document, without any mention of
their source or documentation. Any such statement must be
disregarded, since the authors of the DEIS have much to gain from
approval of the project and, therefore, cannot be regarded as
impartial researchers.

PURPOSE AND NEED

The DEIS claims the purpose of the project is to produce
electricity, develop a renewable resource, improve the UVWUA
irrigation system, and pay off UVWUA debts.

To document need for electricity, the DEIS cites a 15-year
contract with Public Service Company to buy the power, beginning
in 1992, and also cites figures and studies detailing Public
Service Company projected needs for the next 10 years.

The DEIS, however, does not mention the fact that regionally
there is a glut of surplus power which could be used to meet
Public Service Company's needs, and that the need for AB Lateral
power reflected in the contract with Public Service Company is
artificially created by the Public Utilities Regulatory Policies
Act (PURPA) of 1978. PURPA guarantees the sale of power from
cogeneration projects such as the AB Lateral at rates equal to
the cost a utility avoids by not having to build a new, large
powerplant

.

After receiving the AB Lateral application for power sales under
PURPA, Public Service Company asked the Colorado Public Utilities
Commission (PUC) for a moratorium on PURPA contracts, stating
that it did not want and couldn't afford all these new projects.
Public Service Company specifically requested that the PUC not
require Public Service Company to purchase power from the
AB Lateral project and four others. That moratorium was granted
for large projects. Mitex was originally included in this
moratorium, but petitioned to be excluded and eventually was. A
new system to regulate PURPA projects is now in place, but
because Public Service Company had already received the
AB Lateral proposal, it was forced (by the PUC) to continue
negotiations in good faith, resulting in the cited 15-year
contract.

RESPONSE OR-1: A need for electricity in the region has been
identified in the EIS and RESPONSE to COMMENT F-6. Additional
information is provided in RESPONSES to COMMENTS OR-3 and OR-4 .

Among other things, PURPA mandates that utilities are required to
buy power from cogenerators and small power producers at rates
that:



. . . shall be just and reasonable to the electric consumers
of the electric utility and in the public interest, and . .

.

shall not discriminate against cogenerators of qualifying
small power producers. No such rule ... shall provide for a
rate which exceeds the incremental cost to the electric
utility of alternative electric energy (PURPA, Section
210(b) )

.

The price at which power from the facility would be sold in 1990
is approximately 4.1 cents per kilowatt-hour, escalating
thereafter at about one-half the general inflation rate.
Colorado-Ute currently sells wholesale power to its distribution
members for about 4.2 cents per kilowatt-hour and is currently
seeking rate increases. By comparison, AB Lateral rates of
4.1 cents per kilowatt-hour are thus reasonable.

The CPUC direction to Public Service Company and the Sponsors to
negotiate a power sales contract was contingent upon the project
not contributing to an over-capacity situation. Public Service
Company and the Sponsors jointly presented the completed contract
to the CPUC, and the contract was subsequently approved in
June 1988. It is unlikely that the CPUC would have granted
approval if the rates would cause significant negative impact to
Colorado consumers. Avoided costs, which were set by the CPUC
and guide contract rates, are in accordance with PURPA, Colorado
State Law, and CPUC regulations.

Laws such as PURPA were enacted by Congress. By statute, they
are implemented by other governmental agencies (the FERC and the
State public utility commissions) . It is beyond the scope of
this FEIS to discuss the merits of these laws. We note
nonetheless that a need for power exists independent of PURPA;
Reclamation has relied on the predictions of the WSCC and the
Public Service Company and the actions of utility regulators in
verifying this need.

COMMENT OR-2:

A. The need for electricity cited in the DEIS is artificial
and taken out of context. A broader look at the situation would
show that the ability to meet all regional needs for electricity
in the next 15 years already exists.

B. Furthermore, the Bureau's narrow analysis of need
ignores the impacts the project would have on local electric
utilities, power costs to the consumer, or conservation. While
such an analysis is not required to be tied to each alternative
(Bureau NEPA Handbook Section 4-8), it is required as an analysis
of project impacts in section 4-10. F, "Energy requirements,
conservation potential and effects on natural or depletable
resources should be a part of the impact analysis."

1. Production of the 48 to 38 megawatts of power from
the AB Lateral, with its guaranteed sale in a glutted market,
would displace the same amount of power from elsewhere on the
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grid. That amounts to unfair competition with existing
utilities. One of those, Colorado-Ute Electric Association,
headquartered in Montrose, has substantial surplus capacity which
it is offering for sale at discount rates.

Colorado-Ute' s manager of electrical engineering, Raymond Keith,
stated in the Grand Junction Daily Sentinel of May 29, 1989, that
the 45 to 50 megawatts of power produced by the AB Lateral and
sold to Public Service Company would displace about half of
Colorado-Ute' s present 10-year sales contract with Public Service
Company. That contract expires when the AB Lateral is scheduled
to go on line.

In the meantime, Colorado-Ute' s surplus capacity and poor
management have recently forced the utility into Chapter 11
bankruptcy. This is a substantial and significant impact to the
region. While rejecting the AB Lateral project would not prevent
the bankruptcy, it may aid in returning Colorado-Ute to solvency.

RESPONSE OR-2: Please see RESPONSE to COMMENT F-6.

COMMENT OR-3:

2. Another potential source of new power is
conservation. Forced purchase of new capacity by Public Service
Company or any utility delays the moment when the utility can
economically institute reforms or measures aimed at conserving
energy, or encourage its customers to build disincentives to
conservation into the system, resulting in increased consumption
of natural, nonrenewable resources.

Relief we request:

1. A revised DEIS purpose and need section that
discusses the need for electricity based on a larger regional
context, present regional surplus capacity, and the need to keep
utilities solvent.

2. A revised DEIS that includes in the impact analysis
a section on how selling AB Lateral at high prices to a
guaranteed market will impact other regional power suppliers, the
future of regional utilities and the costs to consumers of this
power.

3. If Public Service Company purchases Colorado-Ute
its needs for power in the future will change significantly.
That change must be reflected in a revised DEIS section on
purpose and need.

RESPONSE OR-3: As stated in RESPONSE to COMMENT OR-1, Public
Service Company signed a contract in 1988 with the Sponsors to
purchase project power. Any subsequent offers by Public Service
Company to purchase additional generating assets would include
considering existing contractual obligations to the Sponsors.
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The Sponsors have confirmed that Public Service Company included
project deliveries in their base forecasts. Please see RESPONSES
to COMMENTS F-6 and OR-1 for additional information.

COMMENT OR-4:

4. A revised DEIS must take into account the project's
impacts on conservation and depletion of natural resources.

RESPONSE OR-4: The conservation potential of Public Service
Company, as well as other regional utilities, would remain intact
after the AB Lateral is completed. Construction of the project
would not eliminate any conservation options, nor make them more
expensive. For example, a conservation measure used by Public
Service Company is its demand management program that, through
demand diversification, is expected to continue to help offset
the need for additional construction. Anticipated load savings
from this program were included in their base forecasts and
projections of additional power needs.

In addressing impacts on the depletion of natural resources, it
is assumed (based on the comment letter) that the reference is to
natural resources such as coal and oil. The primary natural
resource involved in this project is water, which is considered
renewable. The facility would lessen the need for energy
produced from nonrenewable resources such as coal and oil.
Approximately 450,000 barrels of oil per year (or 140,000 tons of
coal per year) would be needed to equal the energy that would be
produced under alternative C; therefore, conserving these natural
resources as a result of this project should occur. Additional
text has been added to chapter 3 of the FEIS. See RESPONSE to
COMMENT OR-128 for additional information on the decision not to
reissue the DEIS.

COMMENT OR-5:

SELECTION AND RANGE OF ALTERNATIVES

The Bureau of Reclamation (Bureau) National Environmental Policy
Act (NEPA) Handbook and the Council on Environmental Quality
(CEQ) NEPA regulations describe the alternatives chapter of an
EIS as "the heart of the environmental impact statement."

CEQ regulations (1502.14) require federal agencies to rigorously
and objectively evaluate all reasonable alternatives, including
those not within the jurisdiction of the lead agency, in order
"to provide a clear basis for choice among options by the
decisionmaker and the public."

However, with the exception of the No Action Alternative (A) , the
AB Lateral DEIS includes only alternatives (B, C, E, F) that are
clustered on the high end of the scale of proposed actions. All
divert large amounts of water year-round, generate substantial
income for the project's sponsors, and have similar, significant
negative environmental, economic and social impacts to the
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surrounding region. Reasonable alternatives that divert less
water and subsequently generate less income but have fewer and
less significant environmental, social, and economic impacts are
either not included in the DEIS or were dropped from study (F-3
through F-8, G, and H)

.

Only one alternative (F) proposes to mitigate some of the
environmental impacts. However, its mitigation measures were
vaguely and incompletely presented, and no studies were made of
the effectiveness or viability of those measures. Meaningful
analysis of this alternative in the DEIS is thus impossible.

The similarity of alternatives described in the DEIS and the lack
of small scale project alternatives violates CEQ regulations
requiring all reasonable alternatives be considered (1502.14).
It further violates the Bureau' s NEPA Handbook, Section 4-9B,
which states: "Each alternative should be a distinctly different
approach, and may emphasize the achievement of some objectives at
the expense of others."

The current solution of alternatives doesn't allow for adequate
analysis of the project by the reviewing public, which is being
asked to comment on the diversion of a public resource for
private gain.

In fact, the skewed range of alternatives prejudices the DEIS and
consequently the public and federal decision makers in favor of a
large project, with substantial and widespread impacts, even if
the least damaging alternative is selected.

RESPONSE OR-5: The DEIS and the FEIS explain the alternative
selection process. A range and variety of alternatives are
discussed; only reasonable alternatives are analyzed in detail.
One criteria for determining if an alternative is reasonable is
whether it is financially feasible. In the case of a private
project such as the AB Lateral Facility, the project must be
financially feasible to be reasonable.

It would not be appropriate to present alternatives that are not
financially feasible. This would only mislead decisionmakers and
the public into believing that certain alternatives are
legitimate when in fact they could not be implemented.
Additional text regarding alternatives has been added to
chapter 2 of the FEIS.

Mitigation measures were a part of all alternatives examined in
detail in the DEIS (alternatives B, C, E, and F) and included
minimum flows and mitigation for endangered species, wetlands,
and bank erosion.
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COMMENT OR- 6:

B. Alternatives dismissed from further study were
eliminated, based on secret economic data and an arbitrary and
undisclosed determination of what amount of profit is acceptable
to project sponsors.

1. The method of determining economic feasibility was
presented in the DEIS as a benefit-cost ratio. Any alternative
rating 1.00 or higher was considered feasible and retained.
Those below 1.00 were considered infeasible and eliminated.

However, with a benefit-cost ratio of only 1.056 for the
sponsor' s preferred alternative (C) , it seems obvious that there
is a hidden margin of profit embedded in the numbers. No prudent
investor would sink $63 million in a project that only returned
five cents on the dollar - you can get a better return at the
bank. The sponsors admitted in private communication with
representatives of Western Colorado Congress that there is indeed
an undisclosed figure in the benefit-cost ratio on the cost side
that represents the acceptable rate of return on the sponsor's
investment

.

Thus, the DEIS benefit-cost ratio does not represent a true
benefit-cost ratio or even the actual economic feasibility of any
alternative. Instead, it represents the amount of guaranteed
profit the sponsors desire before building any alternative.

2. Nowhere in the DEIS is this fact disclosed, even
thougl;^ the benefit-cost ratio used is described in summary on
page S-11, and in extensive detail on pages 2.40 and 2.44.
Instead, as on page 2.40, the benefit-cost ratio is represented
as a strict comparison of the costs of building the project
versus benefits to the sponsors: "The benefit/cost ratio for
each of the alternatives (F-3 through F-6) is less than 1.0,
implying that the costs of development incurred by the Sponsors
are greater than the benefits."

The actual numbers remain unknown, as does the Sponsor'

s

acceptable rate of return.

3. Because the benefit-cost ratio was used to
determine which alternatives were included in the DEIS; because
it was used to eliminate alternatives with lesser negative
impacts from consideration as uneconomical; and because it can be
further construed to mean all smaller scale projects are
uneconomical and therefore infeasible; the omission of a
description of the "acceptable rate of return" component of the
benefit-cost ratio in the DEIS significantly influences the
public, elected officials, and federal agencies' ability to
review the project adequately.

RESPONSE OR-6: In the FEIS, costs and financing and summary
comparison of alternatives sections in chapter 2 have been
clarified regarding financing plans. The Sponsors plan to

L-6



finance the project with a combination of equity and debt, each
carrying a cost with it. To raise debt, the Sponsors must agree
to pay a certain interest rate. For equity, they must show a
projected "return on equity" to the investor. Typically, returns
on equity must be higher than debt interest rates since a great
deal more risk exists that projected equity returns will not be
met

.

For a particular alternative to be financeable, financial
projections must show that the project is able to repay both
equity and debt at market rates. Current estimates for such
rates are approximately 10 to 12 percent for debt interest and 18
to 25 percent for equity returns. Combining equity and debt
costs results in an overall "cost of capital" to the project,
estimated to be 13 percent for calculations performed for the
financial feasibility ratio.

The Sponsors may or may not provide the equity for the project
themselves, depending upon the market at the time of financing.
As the Sponsors may not supply the equity and since equity
returns are such a function of the changing private capital
markets, equity rates have been considered for this EIS as a cost
of financing rather than profit . The actual profit for the
Sponsors would more accurately be represented by the amount by
which the financial feasibility ratio exceeds 1.0; that is, the
amount of money remaining after expenses and financing
requirements have been met.

Equity and debt returns are in no way guaranteed; they are only
projected. However, should projected revenues be insufficient to
meet expenses and capital costs, including market debt and equity
interest rates and returns, the Sponsors feel they would be
unable to finance the project.

COMMENT OR-7 : This omission (of the acceptable rate of return)
violates the Bureau's NEPA Handbook section 4-12: "The NEPA is
not interpreted as requiring the release of proprietary
information; however it is a full disclosure law and Federal
agencies are expected to have and report sufficient information
on the project to allow informed public review, and be able to
make a responsible decision."

Instead, as presented in the DEIS, the benefit-cost ratio smacks
of disinformation tactics. Moreover, the use of the word
"implying" on page 2-40 is unusual in describing a factual
statistic, and indicates that the Bureau, as author of the DEIS,
knowingly covered up the true nature of the benefit-cost
ratio.

RESPONSE OR-7: See RESPONSE to COMMENT OR- 6.

COMMENT OR-8: The alternatives selected in the DEIS ignore
proposals by outside entities to develop a profitable
hydroelectric project on the UVWUA system. The alternatives also
ignore the Bureau's own studies which have determined that a
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small scale project on the UVWUA South Canal is economically
viable and attractive. This is a blatant violation of NEPA and
CEQ NEPA regulation 1502.14.

RESPONSE OR-8: Other alternatives were considered, including
alternatives using the South Canal, which were determined to be
financially infeasible under existing conditions. Therefore,
these alternatives have not been presented in detail. This does
not violate National Environmental Policy Act of 1969 (NEPA) nor
CEQ regulations. See also RESPONSE to COMMENT OR-9.

COMMENT OR-9:

1. The town of Norwood's current proposal to build a
900 ft^/s project on the Uncompahgre Valley Project's South Canal
was not considered. This proposal is smaller than the smallest
alternative included in the DEIS (alternative E, a 950 ftVs
project on the AB Lateral) , and is proof that small projects are
economically feasible and should be included within the range of
reasonable alternatives.

We ask that the DEIS be revised to remedy current inadequacies.
Specifically, we request:

1. Inclusion in the selection of alternatives examples
of small scale projects that balance electricity and revenue
generated against lesser environmental, social, and economic
impacts.

2. Inclusion in the selection of alternatives existing
proposals from outside entities, or:

3. Exclusion of those alternatives in a revised DEIS,
but inclusion of a comparison of the Sponsor' s proposed
alternatives with those proposed by other entities, detailing
power and revenue generated, and environmental, social, and
economic impacts.

4. Use of benefit-cost ratios where 1.0 represents
break even, or where the investor's acceptable rate of return and
the difference that represents from break even is explicitly
mentioned.

RESPONSE OR-9: The FEIS includes several projects smaller than
the one preferred by the Sponsors (alternative C)

.

Alternatives B and F are approximately 5 percent smaller, and
alternative E is 20 percent smaller. In addition, several other
alternatives were also analyzed, including alternative H (29
percent smaller) and alternative G (70 percent smaller) ; these
two were not feasible. Alternative G is similar to the Norwood
proposal as described in the comment.

Reclamation published a Notice of Intent to contract for
hydropower development on the Uncompahgre Valley Reclamation
Project (UVRP) in the December 9, 1985, issue of the Federal
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Register (50 FR 50238) . Reclamation received one proposal in
response to the notice, the proposal submitted by the Sponsors.
Proposals from other entities were not received and, therefore,
were not evaluated. The EIS was subsequently prepared in
response to the proposal submitted by the Sponsors.

The financial feasibility ratio used in the FEIS includes the
financing cost to the Sponsors, a reasonable way to examine
whether alternatives are feasible or not. See RESPONSE to
COMMENT OR- 6.

COMMENT OR-10:

IMPACT ON IRRIGATION SYSTEMS

In a discussion of the impact of construction alternatives on
irrigation systems, the DEIS states on page 3-31, "the source of
flows [referring to proportions of Gunnison and Uncompahgre
water] would affect water quality considerations."

Since this statement is made in the context of irrigation systems
which are specifically intended to serve cropland, the impact of
these water quality considerations on cropland should be
addressed. Yet nowhere - not in this section, nor in the section
on soils and vegetation - is this done.

An adequate analysis of environmental impacts would at a minimum
address the questions: Are the growth and yields of any of the
usual or probable agricultural crops affected by these water
quality deteriorations? Is the edibility or toxicity of any of
these crops affected - in the short term or in the long run? The
toxicity of Uncompahgre River water has been reduced by the
Ridgway Reservoir, but the dependence of the UVWUA irrigators on
Ridgway water will increase with the project. What is the net
effect of the shift on irrigation and fisheries in the
Uncompahgre River?

RESPONSE OR-10: Development of the project would not affect the
water quantity now delivered for irrigation. However,
development would increase the amount of Uncompahgre River water
delivered to the Loutzenhizer and Montrose and Delta Canal
systems. Land irrigated by these two canals contains about
30 percent of the UVRP, which was addressed in chapter 3 of the
EIS.

On an mean annual basis, the average flows in the Uncompahgre
River below the South Canal would be 540 ftVs for alternative A
conditions, with about 319 ftVs of this flow diverted from the
Gunnison River. Using the average annual specific conductance at
the Colona and East Portal stations (605 and 189 pmhos,
respectively) , the weighted annual specific conductance under
no- action conditions would be 359 pmhos. In terms of total
dissolved solids (TDS), this value would approximately equal a
TDS concentration of 233 milligrams per liter (mg/1)

.
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During the irrigation season (April through October) , the average
flow in the Uncompahgre River just below the South Canal would be
approximately 841 ft^/s. Diversions from the Gunnison River
comprise about 63 percent of this flow, or 529 ftVs. Using the
(mean monthly) specific conductance values for the East Portal
and Colona gauging stations, the weighted specific conductance of
this flow would be 294 pi^hos; for TDS, the weighted concentration
would be approximately 191 mg/1.

Under development conditions, Gunnison River flow contributions
through the South Canal would be substantially reduced. During
the irrigation season, flows in the river below the South Canal
would be approximately 518 ftVs, of which 206 ftVs would come
from the Gunnison. The weighted specific conductance and TDS
concentrations would be 362 pmhos and 235 mg/1, respectively.
Using average annual post-development flows, these values would
be 457 pmhos and 275 mg/1, respectively.

Therefore, the impact of development would be to increase the
concentration of TDS during the irrigation season for canals
diverting south of Montrose from 191 to 235 mg/1, or
approximately 23 percent. The U.S. Environmental Protection
Agency (EPA) guidelines suggest that detrimental effects to
agricultural practices would not usually be noticed until
concentrations reached 500 mg/1 (1976) . Thus, even though
development would increase the concentration of TDS, secondary
impacts to irrigators using this water would not occur. Canals
diverting north of Montrose would receive water with lower TDS
than they do under the no-action alternative.

For many years, sevei^al canals have and continue to divert pure
Uncompahgre flows upstream of the South Canal terminus. While
these canals receive no Gunnison River water dilution, no
reported problems exist with water quality affecting crops. In
addition, the UVWUA has frequently cut back on Gunnison water
diversions during the spring runoff, primarily using Uncompahgre
flows to supply the majority of irrigation water, without any
reported adverse effects. Winter livestock diversions throughout
the valley also occur when no Gunnison River water is imported.

The RESPONSE to COMMENT F-71 indicates that exceeding State water
quality standards for trace metals would not occur by
implementing the project. State water quality standards are
designed to protect the designated uses of water, one of which is
irrigation; therefore, no impact would occur on the use of the
Uncompahgre River water for irrigation or to irrigated crops.

COMMENT OR-11: Pages 3-98 to 3-101 of the DEIS include
description of the soils in the penstock area, but there is no
mention of soils in either the Gunnison or Uncompahgre corridors.
We assume that some soil does exist in these areas. Later
reference in the soil section of the DEIS on vegetation is
inadequate. These are important areas of concern, deserving
serious attention. What soils are found in these riparian areas?
What depth are they, and what underlies them? How many acres of
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each type? At what slope angles? At what elevations from the
riverbed? What are the potentials for erosion under changed flow
conditions? What changes may occur in soils productivity as a
result of changes in water tables and river flows? What salts,
minerals and heavy metals do these soils contain? What is the
potential for leaching? Answers to these questions are critical
to understanding impacts to the rivers' ecosystems. Since these
questions were not studied, any conclusions drawn about the
impacts may be erroneous. These questions must be studied and
documented by qualified scientists.

RESPONSE OR-11: Soils in the Gunnison River corridor were
described in figure 3.18, page 3-104 of the DEIS. Uncompahgre
River corridor soils were described on page 3-106 of the DEIS.
Riparian vegetation along the Gunnison and Uncompahgre Rivers
were described in pages 3-101 through 3-106. In addition, more
information has been provided to chapter 3 in the FEIS.

The potential for erosion to occur under increased flow
conditions has been studied and is documented in the DEIS (see
pages 3-33 through 3-39) . Further studies regarding erosion and
bank stabilization done by the Sponsors at Reclamation's request
have resulted in data included in the FEIS in chapter 2 and in
the soils and vegetation section of chapter 3. Changes in water
tables would not affect soil productivity.

Agricultural lands currently existing along the river are
generally well above (5+ feet) the river elevation. The
increased flows would increase water surface elevations about
2 feet under maximum flow conditions during the winter. This
elevation change would not be expected to significantly increase
ground-water elevations. For lands used for other purposes, the
increased water surface elevations would not affect vegetation
species that now exist in these areas. However, the elevation
change could result in a change of the dominant species in
certain areas.

The potential for chemical leaching (harmful or not) , exists
under all alternatives, including the no-action alternative.
This impact would be mitigated with development alternatives by
introducing additional water from the Gunnison River.
Reclamation has estimated that no increased salt loading would
occur resulting from development.

COMMENT OR-12:

VEGETATION, WETLANDS, AND RIPARIAN HABITAT

A. Gunnison River

The DEIS's analysis of Gunnison River vegetation is
completely inadequate. A simple list of species is not
considered a scientific study. What amounts of what species are
found, in what areas, in what ages, in what state of health, at
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what levels from the river, etc? What is the importance of these
plant communities to mammals, birds, insect life, and endangered
species?

The "inventory" of vegetation in the Black Canyon discussed on
page 3-113 should not be confused with a true study, and cannot
project impacts.

Page 3-113 mentions that "occasional high water would flood out
certain areas." How often? How many acres? What changes would
this cause in vegetation?

On the same page, it is stated that "reduced flows will not
impact vegetation on the second terrace." However, according to
Dick Guadagno, an engineer hired by Western Slope Energy Research
Center to study the effects of the AB Lateral on riparian
habitat, reseeding will be impacted. (His study is attached to
this document) . Guadagno states that as the riparian water table
drops, "the greatest effect will be the inability of the
vegetation to regenerate" (Guadagno, page 3) . Some trees may
adjust, but not all. Seedlings will never start. Changes in
vegetation will then affect the area wildlife.

Data on the Gunnison below the North Fork is inadequate. ONE
SENTENCE of the DEIS is devoted to discussion of vegetation in
the lower Gunnison area! Again, what amounts? What species?
What importance to wildlife? How will low flows affect the
vegetation? What effect will a higher concentration of sediments
and pollutants have? What effect will concentrated irrigation
return flow have?

Assessment is also needed of the problem of winter kill (see
Guadagno, page 3)

.

It is painfully obvious that no study of wetlands was done for
the Gunnison, either above or below the confluence of the North
Fork, since it is not even mentioned. We have the same questions
about wetlands as we do about vegetation - how many acres, how
important to wildlife, etc.

RESPONSE OR-12 : We appreciate your concern about the suitability
of data regarding vegetation and the appropriateness of the
scientific study. However, we feel that suitable data are
available for predicting the impacts of the project upon riparian
vegetation along the Gunnison River. These impacts are based on
predicted flow changes and the professional judgment of qualified
biologists after an area field survey. Revisions have been made
in the FEIS where appropriate. Please see RESPONSES to CC^4MENTS
F-50, F-52, and F-55, and OR-34 for additional information.
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COMMENT OR-13:

B. Uncompahgre River

Wetlands in the Uncompahgre River corridor are described in two
sentences on page 3-110. To state the problem in the understated
style employed in the DEIS, more study is needed . Again, any
conclusions about impacts drawn from such inadequate information
cannot be considered reliable.

The National Environmental Policy Act (NEPA) requires full study
of all impacts of all alternatives in the DEIS, in order to allow
the public, local governments, and state and federal agencies to
fully evaluate the proposed project. The AB Lateral DEIS was
released, however; with only preliminary study of impacts to the
Uncompahgre River corridor, and before in-depth studies on
erosion, wetlands, and mitigation were completed. This is a
clear violation of NEPA and Section 4-12 of the Bureau's NEPA
Handbook: "Bureau policy is not to move ahead on proposals where
relevant information is lacking so as to preclude the meaningful
analysis of alternatives, impacts, or the means to mitigate
impacts.

"

Overall, the Uncompahgre River is inadequately studied. Of
course there are cottonwoods! But what else? How many acres?
How close to the river, what elevation above the riverbed, for
what percent of the river's course, in what areas, continuous or
discontinuous, and of what importance to wildlife? A botanist
should have been hired to study these issues.

On page 3-114, the description of impacts on the Uncompahgre
lacks documentation and quantification. How many acres? How
much erosion? Losses must be quantified. What species will be
affected? Estimates cannot be reliable if based on inadequate
studies. The information included in this portion of the DEIS is
simply a set of opinions, not ascribed to any source.

1. Above the tailrace: On the same page, the
discussion of the Uncompahgre River corridor lacks proper
documentation and fails to mention drastic changes in wetlands
from the South Canal to the powerhouse. How will it affect
riparian vegetation? What subsequent changes in wildlife use
will occur? In waterfowl?

2. Below the tailrace: Western Slope Energy Research
Center (WSERC) , a community group of the Western Colorado
Congress, hired engineer Dick Guadagno to study the effects of
the AB Lateral project on the riparian habitat along the Gunnison
and Uncompahgre Rivers. His analysis is enclosed, as part of
WCC s official comments. The DEIS failed to cover the issues
Guadagno explored.

RESPONSE OR-13: More information is presented in the FEIS in the
soils and vegetation section of chapter 3. Also, see table of
contents to the responses. Additional studies on the design of

L-13



channel protection along the Uncompahgre River generally confirm
conclusions in the DEIS. The impact analysis and mitigation plan
have been refined in the FEIS (see chapters 2 and 3)

.

COMMENT OR-14: 3. Tailrace to Delta: The DEIS identified
erosion along the Uncompahgre River corridor below the tailrace
as a significant problem, while at the same time it also says
only preliminary studies have been made.

Preliminary studies conducted by the Sponsors indicated that
about 25 percent of the river banks between the tailrace and
Delta (26 miles) may require treatment." (underlining and
parenthesis added; page 2-16)

.

Bureau and DOW officials have said in private communication with
members of WCC that contractors are currently in the field
quantifying baseline conditions, wetlands, problem areas for
erosion, bank stabilization methods, potential loss of wetlands
from bank stabilization work, and mitigation. Information will
be released in a report this summer.

The DEIS contains proposed bank stabilization measures, as well
as a monitoring and future stabilization work program. The
adequacy of these measures is suspect, but impossible to assess
without information from ongoing studies. That information is
also necessary to assess potential impacts to private lands,
irrigation systems, public roads, bridges and parks, wetlands,
riparian habitat and wildlife, mitigation for all of the above,
project costs, and the benefit-cost ratios for each alternative.

RESPONSE OR-14: Additional information has been added to
chapters 2 and 3 (vegetation and soils) in the FEIS. The bank
stabilization report has been provided to the Western Colorado
Congress

.

COMMENT OR-15: No information is included regarding potential
loss of wetlands due to canalization, concrete and rock riprap,
the cutting off of meanders, revetments, etc. While the DEIS
estimates that there are 5,000 acres of wetlands along the
Uncompahgre corridor between the tailrace and Delta, no estimates
of impacts or proposed mitigation for loss of all or part of
these wetlands is included. Because the Clean Water Act 404
regulations require replacement of wetlands acre-for-acre, this
is a substantial omission, affecting both the scale of negative
impacts created by this project, estimated project costs and the
benefit-cost ratio of each alternative.

RESPONSE OR-15: See RESPONSES to COMMENTS F-75 through F-77.

COMMENT OR-16: The DEIS also contains no mention of contracts
for rights of way agreements for bank stabilization work on
private property. Because such work will entail extensive
construction and alternation of these private lands, this is a
substantial omission which could affect the costs of each
alternative.
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No analysis was made in the DEIS of impacts to private and public
lands, wetlands, riparian habitat and wildlife resulting from the
construction phase of bank stabilization work. This work will
require bulldozers, trucks, backhoes and other large equipment,
which means temporary road construction and large work crews. If
more work is required in the future, this could be an ongoing
impact. Failing to address these impacts is a violation of the
Clean Water Act 404 regulations governing impacts to wetlands and
of NEPA. It could also substantially impact estimated project
costs and the benefit-cost ratio for each alternative.

RESPONSE OR-16: Easement costs needed to implement the bank
stabilization measures were included in the cost estimates
presented in the DEIS. Construction-related impacts are included
in the FEIS (chapter 3) under water quality and soils and
vegetation. All activities would be conducted in coordination
with and under permission from landowners. Additional
information has been added to the FEIS in chapters 2 and 3. New
figures 2.8a and 2.8b in the FEIS show proposed locations along
the Uncompahgre River between Delta and Montrose.

COMMENT OR-17: No details were included in the DEIS regarding a
proposed sinking fund, which would cover the costs of continued
monitoring and stabilization work on the Uncompahgre. It is
likely such work would be extremely expensive. The cost of bank
stabilization was listed in the DEIS as one of the reasons for
eliminating alternatives G and H from the DEIS as uneconomical.
Moreover, considering the cost of such work from past floods in
1983 and 1984, it is important for the community to know how
large the sinking fund would be, how long it would last, and who
would be liable for damage and lawsuits from damage to property
in the event the fund was depleted.

Guadagno suggests that the only way the AB Lateral could be
constructed without destroying the Uncompahgre would be to build
a concrete canal from the tailrace to Delta, to carry all excess
flows in the Uncompahgre (Guadagno, page 6)

.

Relief we seek:

The above list of concerns on the Uncompahgre and Gunnison
River' s vegetation represents a massive body of information
missing from the DEIS that is critical to public perceptions and
ability to adequately evaluate the project. Moreover, the DEIS
overlooks potential negative environmental impacts to wetlands,
and threatened and endangered species habitat - both impacts that
must be quantified and mitigated according to Congressional
policy and federal laws. It is unconscionable and also illegal
to omit such information from the DEIS.

Further studies may result in significant changes in the proposed
alternatives. Attempting to release the above information in a
final EIS or independent report without allowing public comment
would also be illegal. A revised DEIS is necessary.
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RESPONSE OR-17: The initial level of funding would be
established after pre-project bank stabilization work is
finished, through consultation with the Sponsors and Reclamation
(DEIS, page 3-37) . The annual deposit would be approximately
$60,000, to be modified as experience is gained. The concrete
canal suggested is unwarranted and would lead to significant,
adverse environmental impacts. The Sponsors would be responsible
for damages due to their operations.

Additional information on wetlands along the rivers is presented
in the FEIS, along with the Biological Opinion prepared by the
FWS (see attachment F of Volume I) . Significant enough changes
do not exist in the project alternatives or impact analysis to
warrant reissuing the DEIS.

COMMENT OR-18: The assessment of wildlife (page 3-177) should
include documentation of how many of each species are found in
each area. Waterfowl on the Uncompahgre and lower Gunnison are
not even mentioned. However, they do exist and will be impacted
by the project.

More study is needed of the river otter (page 3-123) . Quantifi-
cation is lacking. According to the law, a "worst case scenario"
must be studied.

The impacts of development alternatives (pages 3-124 to 3-128) on
wildlife is not documented. The loss of wetlands estimate is an
opinion based on inadequate study and therefore inadequate.
Documentation is needed. Inadequate study of wetlands leaves us
wondering what the impacts on wildlife will be.

For all endangered species, plans should be developed to mitigate
impacts. No worst case analysis has been done for any wildlife,
even though information on impacts is sketchy guesswork at best.

RESPONSE OR-18: The potential for impacts to wildlife and more
importantly to wildlife habitat are presented in the DEIS and the
FEIS. Habitat impacts would be the primary way the project could
affect individual species; thus, there are more extensive
discussions on habitat impacts. Where direct impacts to species
are expected, they are presented. Mitigation measures are also
included.

COMMENT OR-19: Bald Eagles. -Page 3-121 does not mention how many
eagles inhabit the river ecosystem below the North Fork. How
many are on the Uncompahgre? More study is required by both NEPA
and the Threatened and Endangered Species Act. The DEIS points
out on page 3-4 9 the potential for ice development and formation
exists with flows below 500 ftVs. On page 3-48, it states that
ice bridging and anchor ice will begin to form as far upstream as
the Black Canyon National Monument (Monument)

.

Last winter, the Gunnison River below the North Fork confluence
froze from bank to bank, severely restricting the amount of open
water available for wintering bald eagles and waterfowl. Bald
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eagles primarily prey upon fish and waterfowl. With ice bridging
the river bank to bank, the hunting and foraging area for bald
eagles became extremely limited.

On page 3-12, the proponents suggest that below the tailrace of
the AB hydro facility, the discharge of water from the hydroplant
will keep the Uncompahgre River free of ice, providing potential
habitat for waterfowl and eagles. But page 3-98 states the
velocity of the discharges from the power facility will be too
fast to support fish.

Also, ducks common to the area don't like fast water. If the
water velocity below the tailrace won't support fish, it stands
to reason that duck usage will be minimal.

What is it that the project proponents suggest the eagles eat?
With the Gunnison River frozen and no forage available in the
Uncompahgre River, substantial negative impacts on the eagle seem
assured.

On pages 3-120 and 3-121, the DEIS states that the Gunnison River
is a high use wintering habitat for eagles, and that preservation
of habitat is the key to the preservation of the bald eagle. To
maintain the habitat, we need to maintain the flows of the
regulated Gunnison River. The DEIS 3-121 states that little is
known of the bald eagles' wintering habitat along the Gunnison
River.

On page 2-33, the project Sponsors propose to study the bald
eagle after the AB Lateral project is built. Isn't this somewhat
backwards? Shouldn't eagles and eagle habitat and usage be
studied prior to the development of the project?

Also, the Sponsors wouldn't study beyond the North Fork
confluence. Last winter, 10 eagles wintered below the North
Fork. Six bald eagles wintered near Austin and four more eagles
wintered near Delta in the area of the Camel Switch Bridge. Any
study must include these areas.

What will be done if the project Sponsor's surveys of the bald
eagle show population decline? What studies are planned for
other species, such as otters?

RESPONSE OR-19: While icing would increase, extensive bank-to-
bank icing is not predicted, nor was it observed during the low
flow winters of 1988 and 1989. Ice bridges did form during
extreme temperatures in 1988 but were not observed to cover more
than 20 percent of the Gunnison below the Monument. The
potential impacts to bald eagles are discussed in chapter 3 and
have been expanded in the FEIS. In accordance with the
Biological Opinion issued by the FWS (the Federal agency
responsible for protecting endangered species), the Sponsors have
agreed to implement standardized aircraft and river surveys.
Additional information on waterfowl is also contained in
chapter 3 of the FEIS.
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COMMENT OR-20: Impacts on the Uncompahgre River. -Although on
page 3-67 the DEIS considers the improvement in water quality
resulting from the Ridgway Reservoir when discussing the impacts
of development alternatives, it does not consider these
improvements when discussing either Alternative A or existing
conditions as they are evolving. As a consequence, the DEIS
underestimates the impacts of development and underestimates the
potential for a fishery in the Uncompahgre River above Montrose.

RESPONSE OR-20: Pages 3-65 of the DEIS states "...if no
development occurred, water quality in the Uncompahgre River
would be changed by the operation of Ridgway Reservoir..." This
impact is not described under "Existing Conditions" because, as
noted in the comment, the actual change is still evolving.
However, the impacts of the development alternatives have not
been underestimated; in fact, these impacts have been based upon
existing conditions. Data for these conditions are heavily
weighted by water-quality information before Ridgway Reservoir
was built. This fact would cause the predictions of water-
quality factors after development to show higher concentrations
than may occur, if one assumes that Ridgway Reservoir will settle
out pollutants.

COMMENT OR-21: The average annual flows of the Uncompahgre River
will be reduced to 65 ftVs from 263 ftVs under all the
development alternatives. Average monthly flows will be reduced
to as low as 24 ftVs. This has a negative economic and aesthetic
impact on the Uncompahgre River through Riverbottom Park in
Montrose. None of the development alternatives alleviates this
problem. We find this to be unacceptable.

RESPONSE OR-21: The hydrologic analysis presented in the DEIS
was intended to present "worst-case" conditions along the
Uncompahgre River. The analysis was based upon modeled flows in
the river at Colona and those entering the river from the South
Canal, flows gauged by the U.S. Geological Survey (USGS) or the
UVWUA. In addition, the DEIS analysis included flows from
Horsefly Creek, based on data from the Colorado Water Resources
and Power Development Authority (HDR, 1988) . Other ungauged
flows, such as those entering the river from tributary streams or
by springs and seeps occurring along the river, were included in
the modeling analysis by adding varying monthly amounts during
the irrigation season. These amounts were assumed to be constant
throughout the study period (1952 through 1983) . The total
return flow contribution was estimated to be 20 ftVs between the
South Canal outflow and Montrose.

Subsequent analysis of USGS gauge data and historical irrigation
diversions for the study period was done to determine the flows
entering the river from ungauged sources, such as Horsefly and
Dry Cedar creeks, and other downstream tributaries. The results
of this analysis indicate that, on an average annual basis,
approximately 2 61 ftVs enter the river from ungauged sources
upstream from the Garnet Canal headgates. According to the UVWUA
General Manager, about 20 percent of these flows (52 ftVs) enter
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the river from sources upstream of the Selig Canal but downstream
from the Colona gauge, showing that the DEIS assumptions were
conservative

.

These return flows are part of the river and would be diverted at
any of the downstream canals. To determine the river flows that
would occur with the calculated return flows, the river was
divided into 4 reaches and the return flows were distributed as
follows:

Reach 1. South Canal to Montrose and Delta Canal (11.2%)
Reach 2. Montrose and Delta Canal to Loutzenhizer Canal

(48.3%)
Reach 3. Loutzenhizer Canal to River Bottom Park (20.2%)
Reach 4. River Bottom Park to Cedar Creek (20.3%)

The following table shows the monthly distribution of return
flows (ftVs) in the above reaches.

Monthly distribution of return flows
for four reaches of Uncompahgre River (in ftVs) *

Month Reach 1 Reach 2 Reach 3 Reach 4 Total reaches

January 3 11 5 5

February 2 11 4 4

March 1 5 2 2

April 4 17 7 7

May 9 39 16 16
June 11 46 19 19
July 9 39 16 16
August 9 41 17 17
September 9 37 16 16
October 7 29 12 12
November 3 13 6 6

December 3 13 5 5

24
21
10
35
80
95
80
84
78
60
28
26

* For study period 1952 through 1983

While these are average and not minimum values, they do verify
that figures in the DEIS were conservative. Additional text has
been added to the FEIS (chapter 3, streamflow section) . However,
the adjusted flows are still less than the minimum of 60 to
80 ftVs (recommended by the Colorado Division of Wildlife (CDOW)
and the FWS) , and this river segment would be adversely affected.
Alternatives E and F provide additional flow to the Uncompahgre
River.

COMMENT OR-22: The Gunnison River is recommended for Wild River
designation. All of the development alternatives have a negative
impact on the two major criteria that make the Gunnison eligible
for this designation. WCC has been advocating Wild River
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designation for 8 years, and we feel that this project presents
an unacceptable hurdle to that process.

Statistics .-The Bureau's model estimating flows in the Gunnison
River downstream of the point of diversion for the AB Lateral may
have numerous errors. It has resulted in significantly different
numbers for flows in the case of the no action alternative A,

when compared to the historical numbers as read in the actual
USGS measurements. The effect of this is to make impacts of the
project appear significantly less when compared to the no action
alternative A than when compared to the real numbers in the USGS
records.

Considering this difference - which is important to the
perceptions and ability of the public, local governments, and
state and federal agencies to evaluate the project - the Bureau
must list the model's assumptions and methodology in the appendix
of a revised DEIS as required by the Bureau's NEPA Handbook,
section 4-4.

RESPONSE OR-22: Alternative A flows are a simulation of future
flows based on historical hydrology and estimates of future
operating criteria of the Aspinall Unit. Alternative A flows are
expected to differ from historical flows (as shown in attachment
B) . Much of the record in attachment B occurs before Aspinall
Unit regulation during the filling of the Aspinall Unit
reservoirs and when operations were adjusted to aid powerplant
uprating.

The effect of using alternative A flows is not to make impacts
appear significantly less but rather to give the public and
others an accurate prediction of impacts. Additional information
on the model is included in the FEIS (streamflow section of
chapter 3) and in RESPONSES to COMMENTS OR-91 and F-29.

COMMENT OR-23: Effect of fishery in the Gunnison River. -The
existing fishery in the Gunnison River is of extremely high
quality. Of particular concern to us is the effect the project
would have on the Gunnison River from the Smith Fork to Delta
because it is the most accessible stretch of river and will be
most affected.

It has been well documented that rainbow trout become stressed
above 70 degrees Fahrenheit. Below the North Fork, temperatures
exceeding 70 degrees will be reached regularly, as a result of
low flows caused by the AB Lateral diversion.

For the trout, trouble starts somewhere between 68 and
75 degrees, depending on the species of trout, how active it is,
and how turbulent the water is (that is, how many white water
bubbles there are) . The frothier the water, the more oxygen is
getting into it.

As the temperature climbs, two things happen: the amount of
oxygen the water can hold decreases, and the trout's metabolism
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increases at a furious rate. He's burning up that precious
oxygen that gets scarcer as the sun gets higher. If the
temperature gets too high, he'll suffocate. Trout react to this
danger first by decreasing their activity levels. You'll most
often see this in the dog days of summer when daytime
temperatures climb into the 70' s - the fish will sulk on the
bottom, and nothing will induce them to feed.

It is suggested on page 3-49 of the DEIS that minimum flow
periods of 300 ftVs would increase with the project and
temperatures could increase to approximately 68 degrees at the
North Fork. At this temperature, growth potential begins to
decline. The summer of 1988, a 69 to 70 degree temperature was
reached at the North Fork confluence, though the highest monthly
average at the confluence was 64 to 65. The highest daily
temperature at Austin was 77 degrees. The highest monthly
average was 68 to 70 at the Austin bridge. These figures are
based on information obtained from the Colorado Division of
Wildlife (DOW)

.

On July 31, 1988, the river had reached 72 degrees. The river
remained in a temperature range of 68 to 72 (at Austin)
throughout the month of August.

RESPONSE OR-23: As stated in the DEIS, fishery surveys by the
CDOW in the critical years of 1977, 1981, and 1988 (where flows
were in the range of 200- to 400-ftVsec, and water temperatures
were 68 to 70 degrees Fahrenheit [°F] ) found healthy, robust fish
with no signs of excessive stress. Evidently, these short-term
periods (2 to 4 hours daily) of temperatures in the low 70' s have
very little impact on the health of the fishery resource. As
stated in the comment, trout learn to adapt to these temporarily
harsh conditions by seeking cover or deep water or simply by
conserving energy. This is undoubtedly the main reason why
mid-afternoon angling success may be lower than at dawn and dusk.

The AB Lateral Facility would have only minor effects on flows
during the particular period of concern. Temperatures are
highest in the river under present conditions from mid-June
through mid-August when the Gunnison Tunnel is often at capacity,
especially in low water years. Thus, temperatures are least
likely to increase during these times.

COMMENT OR-24: Carp have been referred to as being detrimental
to many game species . They are capable of living in warmer and
less oxygenated water than can be tolerated by game species.
They require less oxygen than bass and trout, and with other
rough fish, they may be able to crowd the water and consume much
of the remaining oxygen. Will these creatures browse in the
North Fork to Austin section of the Gunnison River contentedly,
while the trout die of suffocation? Are we upsetting the checks
and balances of the river—sufficient predators and competition
among species, fewer consumers of oxygen, appropriate water
temperature, flow rate and nutrients that now exist in the
Gunnison?
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RESPONSE OR-24: Carp are well established in the Gunnison River,
even upstream from the North Fork confluence. They are better
adapted to warmer and less oxygenated water than trout. As
discussed in RESPONSE to COMMENT OR-23, summer temperature
changes due to the AB Lateral are not expected to be significant.

Temperatures would increase in the summer during low flow years
under all alternatives, including the no-action alternative.
These conditions would favor species such as carp.

COMMENT OR-25: Rocky Mountain Streamside , a publication by
Colorado Trout Unlimited, featured an article by Bob Behnke
called, "Hooking Mortality: Thoughts on the Barbless Hook."
Dr. Behnke comments, "Factors that increase mortality of released
fish include water temperature. When water temperatures warm to
60 degrees and above, mortality of released fish can be expected
to significantly increase."

Low flows will stress these fish.

The trout fishery in the Gunnison Gorge and the North Fork
sections have good to excellent wild trout populations. There
are now 600 fish per mile, 16 inches or better, in the Gold Medal
waters of the Gunnison Gorge. Below the confluence of the North
Fork and Gunnison Rivers, the trout population has 10 times the
number of 16-inch trout as there were in 1981. In this 9-mile
section of stream, the wild trout population has dramatically
increased. In 1982, there were 5,000 trout. In 1986, there were
5,493 trout. In 1987, there were 11,700 trout.

In 1988, the Colorado Division of Wildlife sampled the trout
population in the Gunnison from the confluence down to Austin, as
they have done since 1981. This information is being compiled by
Barry Nehring of the DOW.

In this analysis, the DOW states the total trout population for
the North Fork to Austin section of the Gunnison River is at an
all-time high. They estimate it to be as high as 14,600 fish.
That's an increase of 2,000 fish in 1988.

The average size and age data for Rainbows and Browns indicate
the average size of Rainbow and Brown trout in this section of
river are larger on average at every age in 1988 than their
counterparts upstream in the Gold Medal waters. This indicates
that these trout downstream are growing faster than the trout in
tho Gold Medal waters.

In a story in the Denver Post (Thursday, August 20, 1987) by
Charlie Meyers, Mr. Meyers interviewed Barry Nehring of the DOW.
The article states that the DOW expects the Gunnison to keep
improving, particularly if the Bureau cooperates in regulating
flows from the three reservoirs upstream. Improved hatches of
Rainbows in 1986 and an excellent reproduction in the spring of
1987 were viewed as a portent of grand things to come.
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Nehring adds, "The Bureau of Reclamation's attitudes are changing
with the realization that in the years ahead, outdoor recreation
will be a bigger factor in the economy of the Western Slope than
agriculture. We're making great strides in flow management."

In correspondence with the Bureau of Reclamation in 1988, Nehring
stated, "Since 1986, the United States Bureau of Reclamation has
minimized flow fluctuations during the emergence period. As a
result, the Gunnison River presently has the three strongest
successive year classes of trout (1986, 1987, and 1988 observed
since 1981)." These years had high and fluctuating flows.

Again, these strong classes of trout in 1986, 1987 occurred in
flows above 300 ftVs - so it is clear that successful recruitment
class can occur above 300 ftVs with minimized flow fluctuations.

RESPONSE OR-25: The CDOW feels that the existing hooking
mortality on the Gunnison River is well within acceptable levels.
Fishery surveys during these critical low flow years did not
indicate that hooking mortality was excessive. In fact, the CDOW
feels that as a result of good natural reproduction, the present
bag limit of 2 fish under 12 inches will remain a necessary
management tool for maintaining the existing number of
trophy-sized fish in the Gunnison River under post-project
conditions. As indicated in the RESPONSE to COMMENT 0-23,
temperature increases due to the AB Lateral are least likely to
occur during the critical months of June through August in low
water years. The comment is correct concerning the value of
stable flows for trout reproduction.

COMMENT OR-26: However, as evidenced in the discussion above,
numerous stress factors are created by 300 ftVs flows. Western
Colorado Congress questions the overall long-term impacts to the
Gunnison Gold Medal fishery—especially the section below the
Smith Fork— from the project.

It just doesn't make sense to base flow levels for the entire
population of trout on the physical analysis for fry. It is
clear in the environmental assessment released last Spring that
optimum adult habitat occurs at around 600 ft^/s (figures 11 and
12, chapter III, pages 14 and 15) , based on models weighted
usable area. Page 16, chapter III of the environmental
assessment (figure 13) demonstrates habitat availability at
various flows on the Gunnison River near the North Fork is
optimum at 500 ftVs.

RESPONSE OR-26: See the RESPONSE to COMMENTS F-94 and F-96.

COMMENT OR-27: Gunnison Toxics. -A flash flood somewhere in the
drainage could transport some toxic substance into the drainage
and there will not be enough water to dilute the toxicity of the
substance. There was once such an incident in the Chukar Trail
section of the river. A tremendous flash flood which had
occurred in a side drainage entered the river at the Chukar
Trail, depositing logs and debris 6 feet above the trail in the
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draw entering the river. As a result, there was a great number
of dead fish along the banks of the Gunnison above the Ute trail.
To this day, you'll see the evidence of this flow out at the
Chukar Trail where the earth has been washed into the streambed,
narrowing the river channel and creating a rapid at the base of
the Chukar Trail. All kinds of heavy metals can be carried into
the river in these washouts. And we won't have adequate stream
flow at 300 ftVs to dilute these toxins.

RESPONSE OR-27: Flash floods along the Gunnison River's
intermittent tributaries are not uncommon. Observations from
people along the river during such events indicate that fish
kills occur. For example, very serious flash floods occurred in
July and August 1989. The floods carry large concentrations of
suspended sediment and can suffocate fish. As the sediment
settles out of the river or is diluted, the damage decreases. In
the long-term, these events are probably not significant to the
fish populations, although they are very noticeable when they
occur and can have serious, short-term effects. If certain age
groups are seriously harmed, the effects can be felt for as much
as 5 years

.

Aquatic insect production may also be affected by siltation of
habitat, and flushing flows are required to clean many areas.
Several such events occurred in the summer of 198 9 when fish
losses occurred. These floods occur during the thunderstorm
season—roughly from July 1 to September 15. During this period,
flow changes from the AB Lateral would be the least, because the
Tunnel is normally being used at or near capacity then. The
large reduction in winter flows would reduce the river' s ability
to remove sediment. See RESPONSE to COMMENT F-34 for additional
information.

COMMENT OR-28:

ECONOMIC IMPACTS

Recreational use of the Gunnison is on the upswing. Jerry
Mallett, Executive Director of the Western River Guides
Association, has said of the Gunnison Gorge, "I watched river
traffic double every year for more than a decade."

The Gunnison River is so popular that in the Spring of 1988, the
Bureau of Land Management announced a moratorium on commercial
outfitter use in the Gunnison Gorge. The moratorium is the
result of what the Gunnison Gorge Advisory Group (made up of
outfitters, conservationists, environmentalists, and
recreational users of the Gunnison) saw as overuse of the area.

The AB Lateral poses long term economic disaster. The long term
economic costs associated with the AB Lateral have not been
adequately addressed by its proponents. Further, most of the
economic costs which are outlined in the DEIS are underestimated
and unsubstantiated. Costs which have not been addressed
include: (1) The intrinsic costs embedded in water diversion
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from the Gunnison and the resulting deterioration of the river
which cannot necessarily be addressed through direct dollar
outlays. (2) Travel cost methods (TCM) can be implemented to
more accurately assess the costs associated with the
deterioration of the recreation area. (3) The importance of
recreation to Montrose and Delta relative to the large scale
tourism losses associated with the water diversion from the
Gunnison are inadequately addressed. Tourism in Montrose County
is expected to generate $21,343 million and $22,497 million in
1989 and 1990, respectively. Delta County is expected to enjoy
revenues of $10,394 million and $10,956 million in 1989 and 1990,
respectively (Colorado Tourism Board) . Clearly, a significant
portion of these revenues are due to fishing and rafting
activities on the Gunnison. (4) Costs to Montrose and Delta in
terms of the effect of a deteriorated Uncompahgre River on
economic development are not assessed. When new businesses
contemplate moving to an area, they often look at the overall
environmental appeal of the community. The severely reduced
flows in the Uncompahgre through Montrose (at best,
25 percent of present flows) and much higher flows below Montrose
near Delta (350 percent increase) will serve as more of a
deterrence than an attraction for prospective new businesses. We
need to implement economic development strategies that will
sustain long term economic development.

The long term potential costs could be much more severe than the
EIS indicates. If the Gunnison's resources are further taxed,
the scarcity of water 10 or more years down the road could lead
to economic hardship for the region; (5) the costs of business
losses from those that are located in the area designated for
construction have not been addressed. Also, homeowners who have
to endure the unattractiveness of the construction have not been
mentioned. Will there be compensation?

RESPONSE OR-28: The purpose of the DEIS and the FEIS has been to
assess the impacts that would occur as a result of development.
Benefits, other than those resulting from power production, have
not been included in the financial feasibility ratio. Where
possible and significant, other impacts have been economically
quantified (for example, emissions offset, construction-operation
revenues to the economy, and taxes) . The contingent value and
travel cost methods described in this comment are methods of
assessing benefits and costs.

Fishing and rafting were specifically assessed due in great part
to comments received during the DEIS scoping process. Actual
days of recreation are relatively small, and the economic impacts
on rafting and fishing tend to offset each other, at least from
the regional perspective (rafting use decreases, fishing use
increases) . In actual numbers, recreation visitor days to the
Gunnison River are very minor compared to other outdoor
recreational use in Delta and Montrose counties. The benefits
and losses do not enter into determining the project's financial
feasibility. In the FEIS, economic effects on recreation are
presented as they were in the DEIS.
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The relative importance of rafting to the overall tourism
resource may be less than stated. Despite extremely low flows in
the Gunnison and Uncompahgre Rivers for the past 2 years, hotel
and motel occupancy in Montrose is at an all-time high. As
measured by hotel excise tax receipts, 1988 values increased
3.87 percent over 1987. Figures compiled from January through
July 1989 show an 18.6 percent increase over the same period in
1987. (Similar figures are not available for Delta.)

Reclamation does not concur that the Uncompahgre would become a
"deteriorated" river since flows would be increased substantially
in the 27.3 miles downstream from the tailrace. Because the
irrigation demands would not change, the increased flows would
contribute to wildlife, vegetation and other environmental uses
such as improved water quality and the creation of wetlands.
This flow increase would have a positive aesthetic impact in
Olathe and Delta; however, in Montrose (upstream from the
tailrace) , the reduced flows would have a negative aesthetic
impact. These impacts are acknowledged in the FEIS.

The penstock, intake and powerplant features would not require
relocating existing businesses in the area, nor cause more than
minimal disruption. The powerplant and intake would be on lands
that are presently used for grazing, and this use would be lost.
Property owners would be compensated for their inconvenience and
any economic losses, and these costs have been included in the
overall cost estimates for the facility.

COMMENT OR-29: The costs which the DEIS does address comprise
the products of expenditure days and user days of anglers and
rafters. Most of this data is underestimated and was not
generated through scientifically designed samples. For example,
boater day totals were obtained from registration and
observation. Unfortunately, most private rafters do not register
and observation is not accepted as a method of obtaining a
statistically significant sample. Without confidence levels and
error estimations, the numbers are meaningless since there is no
way to ascertain their accuracy. For another example, the
expenditure data for lodging, transportation, and food was
supplied by the Public Information Corp. When asked for
statistics and sampling methodology for their seemingly low
numbers, they responded that the files from that survey (which
was statewide and not site specific) were closed and they did not
know where they were. Also, the survey was conducted 3 years ago
and the numbers were inflated to 1988 values using the GNP
Implicit Price Deflator. However, given the Fed's sensitivity to
inflation, national price increases have been moderate.
Therefore, given the increased popularity of the Gunnison, it is
possible that local prices for lodging, transportation, and food
have increased faster than the national rate of inflation. More
research is needed here to ascertain at what rate prices have
increased locally.

Low numbers included the angler day estimate, lodging,
transportation, and commercial rafting. The footnote associated
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with the angler days suggests the data is from 1988, but it is
really from 1982-83 and the actual estimate is 14 percent higher
(it is 13,055 obtained by dividing 52,219 angler hours by
4 rather than 11,286).

The mean lodging costs for Delta and Montrose, one person, one
bed, is $30. The average is only around $19 (EIS estimate) if
two people are sharing the same room. The question is to what
extent do tourists share rooms or prefer their own rooms?
Transportation expenditures are thought to be $2 in the EIS.
Since approximately 50 percent of the Gunnison' s users are
nonlocals, we can assert with great confidence that this estimate
is low. Sixty-nine dollars for commercial rafting is low.
According to Jon Sering of the BLM, commercial fishing trips cost
$150-$200 per person per day, and average 2 to 3 days. The
average cost of a 1-day Whitewater trip is $90. These figures do
not include the cost of shuttle drivers, takeout fees, etc., that
both private and commercial rafters must pay.

In addition, because of the distance most users of the Gunnison
travel, these rafters stay in the area longer than just the time
they spend on the river. For instance, a rafter probably spends
at least one night in the area before and after the trip. Extra
time involved should have been included in the economic survey.

Another problem with the economic data presented on rafting in
the DEIS is its assumption that boater days will remain at the
1987 level under the No Action Alternative. 1987 was a truncated
season, as the river was cut to about 600 ftVs in August of that
year. Even if the season had not been cut short, it is not
appropriate to assume that rafting is a no growth industry.
Rather, we should assume that rafting will increase as years
pass, so that the 1987 boater days will be lower than those of
future years

.

RESPONSE OR-29: Estimates of boater days for the baseline
(alternative A) and all other alternatives are not estimates
based on any sampling or observation procedure. Boater-day
estimates for the baseline are the maximum number of boating days
possible under current Bureau of Land Management (BLM) management
regulations for the Gunnison Gorge Recreation Area. The
management plan restricts boating to two commercial launches per
day and four private launches per day (DEIS, p. 3-149). These
management restrictions were then used, combined with the mean
monthly flows for each of the alternatives (see tables 3.7
through 3.11 in FEIS, Volume I) and a scale of estimated use,
which follows

:
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Gunnison Gorge boater-day estimate compared
to mean monthly flows for each alternative

(AB Lateral Project)

Mean monthly flow

Percent of: maximiam
allowable launches

taken by
(Commercial) (Pr ivate)

100 100
75 67
50 33

If flow is greater than 600 ftVs
If flow is between 450 and 600 ftVs
If flow is between 300 and 450 ftVs
If flow is less that 300 ftVs

For example, assume the mean monthly flow is 750 ft^/s under
alternative A and 350 under alternative C. The number of
commercial launches per day during this month would be 2, the
maximum allowed under current restriction, and 4 private launches
per day. Under flow conditions for alternative C, these values
would be reduced to 1 and 1.33 for commercial and private
launches, respectively. By using this method, the actual impact
of development on the number of launches and consequently the
number of boater days can be determined for each month of each
year of the study period. The boater-day values quoted in
table 3.51 are annual average boater days computed for the study
period.

No reliable secondary data source exists for measuring the annual
rate of inflation for small rural communities such as Montrose.
Although rates of inflation in the Gunnison Gorge area may differ
somewhat from the national rate, it is highly unlikely that any
such difference would be large enough to affect the outcome of
the analysis.

The prices used (Public Information Corporation, 1986) for
lodging, transportation, and food in the DEIS (p. 3-145) are
reasonably accurate estimates of the average per-person
expenditures. For example, assuming an average size of
2.5 people, the motel cost would be $47.50 (2.5 times $19), and
rooms for this price for a party of three are abundant in the
area.

The actual per-person fee for commercial float trips is hard to
determine for the Gunnison Gorge because the number of floaters
is small, and operators have been varying their charges to meet
their annual quota of trips to keep permits and for other
reasons. The costs of shuttle drivers, take-out fees, etc., are
paid by the outfitters from the per-person fees they charge. But
even if commercial fees of $175 per person per day (the highest
rate that could be confirmed) for fishing float trips and $90 per
person per day for Whitewater trips are used in the estimates,
the ultimate effect on the local economy is extremely small. The
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following calculations were made assuming these expenditure
figures to recalculate direct and total regional sales
expenditures, table 3.51 in the DEIS (p. 3-153).

Assuming one-third of all boater days are fishing and two-thirds
are Whitewater floating, the weighted average for boater fees
would be $118. When combined with personal expenditures
(lodging, meals, etc.), the average per-day expenditure would be
$155. Applying this value to the estimate of user days for
alternatives A and C would result in an additional direct
expenditure loss of $30,000, leading to an additional loss of
$82,317 in regional sales. Because the increase in fishing days
adds $155,000 to regional sales, the net loss to regional sales
assuming these higher rafting fees would be $48,000 (see table
3.51). This is an insignificant portion of local regional sales,
which simply reinforces the fact that because fishing days and
boater days vary inversely under all alternatives, any reasonable
estimates of boating expenditures do not result in significant
changes to the local economy.

COMMENT OR-30: Additional questions surround the RIMS II
multiplier used in the EIS, 1.6284, to generate total regional
sales estimates from total expenditures. Is the data in RIMS II
disaggregated by type of tourist? I don't know, but the question
came to mind, since it has been estimated that angling
expenditures produce a multiplier effect which ranges from 1.7
to 2 . 6 (HDR Engineering).

At any rate, the economic analysis presented in the DEIS is
sloppy and incomplete. We need to assess all the costs in a
coherent and meaningful fashion in order to evaluate the
AB Lateral's legitimacy. Moreover, we must carefully guard
Montrose and Delta's primary assets, the Gunnison and
Uncompahgre, if we wish to support and maintain long term,
stabilized economic growth.

RESPONSE OR-30: The RIMS II multiplier was totaled by industry
sector, i.e., transportation and services. The multiplier for
each expenditure category was both boater and angler days in the
DEIS.

COMMENT OR-31:

FINANCIAL INFORMATION

The financial information necessary for the public, local
governments, and state and federal agencies to adequately
evaluate the proposed AB Lateral project and its various
alternatives was not released in the DEIS and has been kept
confidential despite repeated requests from citizens and public
interest groups.

Such information includes portions of contractual agreements
between Mitex and UVWUA, project costs (design/construction, land
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acquisition, environmental mitigation, financing, legal fees and
administrative costs) , economic liability, and division of
profits.

Without this data, it is impossible to fully analyze the adequacy
of the Sponsor's proposal or comparable alternatives, as well as
to evaluate the potential for cost overruns, the adequacy of
proposed environmental mitigation, economic liability and the
value of this project to the local and regional economy. As
mentioned previously, the need for this information is addressed
in section 4-12 of the Bureau's NEPA Handbook.

Lack of this information has triggered FOIA requests and a
Congressional inquiry from Representative George Miller (D-CA)

,

Chair of the Subcommittee on Water and Power Resources of the
House Committee on Interior and Insular Affairs.

A. The contract between Mitex and UVWUA:

The sponsors and Bureau have refused written requests by public
interest groups as well as members of UVWUA to review this
contract

.

While the AB Lateral project is being touted as a major economic
benefit to the local community which entails no liability for the
local water users, the Sponsors have refused to release the one
document that details the method and ability of Sponsors to fund
the project; how much revenue will be generated; who gets it and
how it will be divided; and who is liable if the Sponsors default
on loans in the case of cost overruns, natural disaster or
lawsuits stemming from damage to private property.

B. Proposal for Development Services, submitted to the
Bureau by the Sponsors on January 3, 1986:

Even though this document was referenced in the 1988
Environmental Assessment (EA) of the AB Lateral project, and
therefore legally must be released if requested, the Bureau and
Department of Interior have withheld the bulk of this document
from several FOIA requests by Mr, Mark Silversher and a written
request from Western Colorado Congress.

Bureau officials and the Interior Department's Solicitor's office
stated that the document was mistakenly referenced in the 1988 EA
and cannot be released because it contains trade secrets of a
proprietary nature associated with Mitex being able to negotiate
in good faith with UVWUA. The Bureau withheld portions of the
document that included reference to two alternative hydro sites,
all financial considerations, descriptions of planning studies,
hydrologic analysis, description of design elements, and
descriptions of contractor services.

Portions of this information are necessary to determine if
smaller projects with less damaging environmental, economic, and
social impacts are economically feasible, and at which locations;
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to compare alternatives; and to determine the potential of and
liability for cost overruns and project delays, which in turn
will affect the economic feasibility of the Sponsor's contract
with Public Service Compact (Public Service Company) , the
purchaser of power produced by the contract.

RESPONSE OR-31: The FEIS has been revised to include cost
breakdowns for the feasible alternatives and financing risks
(chapter 2) . The Sponsors would be liable for the project. The
UVWUA would not be at financial risk for repayment of project
loans. Should the UVWUA exercise its option to acquire the
Sponsor's share of the project after 25 years, the UVWUA would
become liable for operation and maintenance (O&M) expenses.

Reclamation has included summaries of those portions of the
contract between the Sponsors and the UVWUA relevant to
environmental analysis and plan selection in the EIS (e.g.,
financial responsibility and liability and estimated revenues to
the UVWUA)

.

The majority of the January 1986 proposal has been released to
the public. Those portions that were not released include
information that is not relevant to this EIS but is considered
proprietary to the Sponsors. The referenced alternative sites
were not intended to represent alternatives to the proposed
action. Please see RESPONSE to COMMENT F-16 for a discussion of
Reclamation's involvement and the lease of power privilege.

COMMENT OR-32 : Lease of Power Privilege (Bureau) and
Distribution of Profits: The project is labelled a "money-maker"
by the Sponsors and the Bureau, and in the DEIS alternatives were
rated based on maximization of profits. While the Sponsors have
actively campaigned for this project by stating it will earn a
substantial amount of money for the UVWUA farmers and benefit all
local businesses, the DEIS does not indicate how much money will
be made, how profits will be distributed, and among whom. All
documentation detailing such information has been kept
confidential, except for the generic statement in the DEIS that
income generated will go to Mitex, UVWUA, and the U.S. Treasury.

As this is a public resource, the public has a right to know
approximate amounts and division of income. Indications are that
the bulk of revenue this project will generate will go to Mitex.
Not only is this money going out of the region and out of the
state, but since Mitex is owned by a French corporation
(Sithe-Energies, Inc.), it will go out of the country. The
degradation of a local and national resource of significant value
for the benefit of a foreign investor is a significant issue
about which the public has a right to know.

Furthermore, while it is not stated in the DEIS, the portion of
the money that goes to the U.S. Treasury goes to the Reclamation
Fund (this is a result of a lease of power privilege that must be
granted by the Bureau, which still owns the UVWUA system) . The
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Reclamation Fund is an account set up by Congress where income
from existing Bureau projects is deposited to fund future Bureau
projects

.

There is some question as to the objectivity of a lead agency (in
this case, the Bureau) in an EIS process which stands to benefit
materially from development of the project, yet has not publicly
disclosed, or even discussed, that gain.

WCC requests the following relief for the aforementioned
shortcomings

:

1. Publication in a revised DEIS of the elements of
the Mitex-UVWUA contract regarding the source and method of
project financing, division of profits, and liability.

2. Release of the relevant portions of the Sponsor's
Proposal for Development Services of January 3, 1986; and
inclusion in a revised DEIS of descriptions of project financing,
alternative project sites, project costs, and contractor
services

.

3. Publication in a revised DEIS of detailed estimates
of the revenue the project will generate and how that will be
distributed, including estimates of the share going to the
Reclamation Fund.

RESPONSE OR-32: The Sponsors consider the division of profits
among themselves confidential (see RESPONSE to C0^4MENT OR-31) .

However, the anticipated revenues to the UVWUA are discussed and
presented in the FEIS (see RESPONSES to COMMENTS 1-2, 1-55, and
1-121) ; these dollar amounts are the ones that are used in citing
benefits to the UVWUA.

Montrose Partners, the private group sponsoring the project, is a
Massachusetts limited partnership, of which Mitex is the general
partner. Mitex owns only a portion of the partnership, and is,
in turn, owned by Sithe Energies, a U.S. corporation.

Lease fees received by Reclamation and deposited in the
Reclamation Fund and monies received by the UVWUA will be used to
repay UVWUA debts to the United States and O&M expenses of the
UVRP . The Uncompahgre hydropower development legislation
(June 22, 1938) provided that disposal of monies shall be "...on
such terms as the Secretary deems equitable." The lease of power
privilege has not been negotiated with the Sponsors; however.
Reclamation' s charge will not be more than the amount the FERC
would charge if it were issuing a license.

It is a frequent practice for Government agencies to charge for
private use of lands or facilities under their jurisdiction.
Reclamation' s mission is to carry out the duties assigned by
Congress and Federal law, using funds that are assigned by those
laws. The payments associated with potential lease fees have not
influenced the discussions in this EIS, nor will they influence
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the ultimate decisionmaking process. Reclamation is the lead
Federal agency in the NEPA process because it is Reclamation's
facility, the UVRP, that will be used for power generation. See
RESPONSE to COMMENT OR- 6.

COMMENT OR-33: The DEIS list of preparers does not include the
names of employers of people listed. There is a possible
violation of the CEQ NEPA Regulations Section 1506.5c, which
requires contractors participating in a DEIS to be hired by the
lead or cooperating agency; and to sign a disclosure statement
specifying that they have no financial or other interest in the
outcome of the project.

It is of great concern to us that Mitex, the project sponsor, was
mandated to select the contractors for the work of the DEIS. The
Bureau of Reclamation seems to have undue faith in Mitex'

s

commitment to ensuring accurate, unbiased studies and findings in
the DEIS. Allowing Mitex to select the DEIS contractors is like
letting the fox design the henhouse.

HDR Engineering, Inc., a contractor hired by the Sponsors, was a
major contributor to both the Environmental Assessment and the
DEIS. The company was also the contractor that wrote the
January 3, 1986, Proposal for Development Services, which
contained the initial proposal and details for the AB Lateral
project. That document states that HDR will design plans and
specifications for intake works, penstock, powerhouse and
electrical systems, and serve as the consulting engineer for the
selected general contractor.

HDR contributed to the EA and the DEIS any studies other than the
design elements of the project. This constitutes a violation of
NEPA regulations 1506. 5. c.

There are similar questions about EMANCO, a contractor apparently
hired by the sponsors which has contributed numerous studies to
the EA and DEIS.

Western Colorado Congress cannot support any of the development
alternatives in the DEIS, and we remain greatly concerned about
the improprieties and clear violations of the law which have
taken place in the preparation of the DEIS. We respectfully
request that the Bureau of Reclamation release a revised DEIS
which addressed the concerns we have outlined above.

RESPONSE OR-33: The list of preparers has been revised to show
the employer of each of the consultants; others listed work for
Reclamation. The CEQ NEPA Regulations (Section 1506.5c) have not
been violated. HDR Engineering, Inc., conducted studies,
compiled data, and prepared an environmental report for Mitex.
Reclamation then prepared the DEIS using HDR' s work along with
other data. HDR also executed a disclosure statement prepared by
Reclamation specifying that they have no financial or other
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interest in the outcome of the project. Some of the work EMANCO
conducted under an earlier contract was used and cited in the
DEIS. See RESPONSE to COMMENT OR-128 for further information.

COMMENT OR-34:

The following comments were taken from Western Colorado
Congress's attachment to their main comment letter—called an
"Environmental and Economic Analysis of the AB Lateral Project."
It is the result of a study made by James R. Guadagno of Paonia.
To read the entire 10-page report, please refer to the attached
comment letters at the end of this section. Mr. Guadagno' s study
was restricted to the potential effects of the construction of
the AB Lateral Hydropower Facility on riparian habitat along the
Gunnison and Uncompahgre Rivers and manifestations of these
effects on the economic feasibility of the project.

B. Effects on the Gunnison River

The area of greatest concern if the proposed powerplant is
built is that stretch of the river between its confluences with
the North Fork and the Uncompahgre. (While the effects described
here will also occur above the upper junction, it will be lesser
in extent, since less riparian habitat exists there.)

Unfortunately, any effects on this section of river have been
overlooked in the Bureau of Reclamation's Draft Environmental
Impact Statement

.

There is no doubt that lowering the flows of the Gunnison River
still further through the additional diversion of upstream water
for power generation will severely aggravate an already critical
situation. Moreover, the proposed seasonal power production
pattern will also introduce another factor which is likely to
accelerate this deterioration greatly: "winter kill," a killing
of trees by drying out of roots during the winter. The
persistent lowering of the winter flow of the Gunnison River due
to powerplant diversions will inevitably result in a concurrent
lowering of the riparian water table. Trees - even large
ones - growing now at the upper edges of the riparian habitat
zone will feel the effects of this much more quickly than they
will the effects of summertime water shortages. Thus, the
disappearance of the existing riparian vegetation could be
greatly accelerated, as well as aggravated, by the proposed
diversion of water out of the Gunnison River for power generating
purposes

.

RESPONSE OR-34: Winter represents a dormancy period for plant
species in the area. (Dormancy is a period where growth does not
occur.) Therefore, the demand for water and nutrients is greatly
reduced; however, moisture is still required. The project would
bring winter Gunnison flows more in line with natural "pre-
Aspinall" levels. Native vegetation, which developed under low
winter flows before upstream regulation, would already be adapted
to such conditions. Cottonwoods and other species of riparian
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vegetation have flourished along the Uncompahgre, where winter
flows have been extremely low throughout the historic record.

COMMENT OR-35: The Gunnison riparian zone (particularly
downstream of the confluence) will be far more restricted than
exists today. New streamsides will be lined with cobbles,
instead of alluvium, making it more difficult for vegetation to
thrive. Additional erosion would be expected on desiccated banks
that are currently vegetated. Moreover, it is likely to take
many decades before any significant alteration of these
conditions will occur due to the deposition of sediment along the
new stream boundaries. This is due to the reduction in
sedimentation which has already resulted from the construction of
upstream reservoirs and which will be even further aggravated by
the additional power diversions. The primary source of sediment,
in fact, is likely to come from erosion of the desiccated banks
currently occupied by riparian vegetation. Then many additional
decades - or perhaps even centuries - must elapse before plants
growing on this narrowed edge can attain the state of growth
achieved by those of the present riparian zone. And the extent
of the growth could never reach that which exists today. Thus,
it is inevitable that the construction of the power project will
result in the permanent decimation of the rich riparian habitat
which now exists along the Gunnison River.

RESPONSE OR-35: Vegetation along the Gunnison would primarily
continue to be controlled by flows during the growing season and
during occasional spring floods. Project impacts during this
season would be least as Tunnel diversions are already being made
for irrigation. Additional erosion of higher terraces would not
be expected. Erosion is actually predicted to decrease on the
Gunnison as a result of the project.

COMMENT OR-36:

C. Effects on the Uncompahgre River

The situation regarding changes along the Uncompahgre River would
be quite different; here we are dealing with the effects of
greatly increased flows, rather than reduced ones. The
Uncompahgre River between Montrose and Delta, while appearing to
traverse a flat plain, actually has a very high hydraulic
gradient for a river of its size. This high gradient has been
maintained in the past because of a state of equilibrium which
has been achieved between the large amount of sediment brought
down by the river from its headwaters in the San Juan Mountains
to the south and the relatively small flow of the river.

Events of the past few years, however, have upset this
equilibrium in a number of ways. First of all, the construction
of the Ridgway Reservoir has interrupted the supply of sediment,
excepted for that furnished by Cow Creek and a few smaller
streams .. .The projected demand for water from the Ridgway
Reservoir has failed to materialize, creating the prospect of
increased downstream erosion (from the Dallas Project alone).
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which has been overlooked in the Bureau's analysis. Further, the
additional water added to the Uncompahgre River as a result of
the AB Lateral would increase the erosion many times over.
Because of the low resistance to erosion of the unconsolidated
sediments making up the bed of the river in this area, this
process would proceed quite rapidly and virtually unchecked,
unless severe countermeasures were to be taken.

RESPONSE OR-36: Uncompahgre flows have been modeled using
current Reclamation simulation models of Ridgway Reservoir
releases. Bank stabilization designs have been prepared using
these releases as baseline conditions to which project-related
diversions would be added. No significant channel bed erosion is
predicted. As described in the DEIS and the FEIS, the Sponsors
have proposed countermeasures to control bank erosion, a serious
potential problem. Please see RESPONSE to COMMENT F-5.

COMMENT OR-37: Reclamation appears to have greatly under-
estimated the potential effects of this increased erosion, and
has proposed minimal measures to compensate for it... Three types
of erosion control have been proposed. The first of these
consists of bank revetments made up primarily of riprap materials
placed along the top of the banks, depending on erosion by the
river itself to place these materials in the proper position.
The second is the construction of rock jetties designed to divert
the flow of the stream away from vulnerable bank sections. The
third is the channelization of river meanders into better defined
channels. The Bureau estimates that 25 percent of the river's
length would be modified by one or another of these techniques,
and they state that no significant alteration of the riparian
habitat or wetlands along the river will result . . .

. . . But even this drastic step is not likely to check erosion
in the river. We must remember that the combined effects of the
Dallas and AB Lateral projects would create a totally new
situation along the Uncompahgre: a new river three times the size
of the old one, traversing unconsolidated sediments which are no
longer being renewed, carrying water which has been deprived of
the moderating influence of its normal sediment load, and flowing
through a channel with an extremely high hydraulic gradient.
This new environment would be completely out of harmony with the
equilibrium conditions which exist today. The new river would
follow the laws of nature in seeking its own balance. And this
balance would include the carving of a canyon along the present
riverbed until a new equilibrium state is achieved . . .

RESPONSE OR-37: See RESPONSES to COMMENTS F-107 through F-117
and the table of contents to the comments for additional
information on bank stabilization. Also see revised text in the
FEIS. Channel bed erosion is not predicted to occur.

COMMENT OR-38: The Bureau's proposed mitigation measures -

riprap, jetties, and channelization - are all designed to check
lateral erosion. None of them, however, would be in the least
effective in preventing the headward erosion which the new river
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would pursue in trying to attain its own balance. There is
nothing in the nature of the riverbed which would offer much
resistance to this erosion; the cobbled bed cited in the DEIS as
an erosion preventative would be removed almost as fast as the
finer sediments when attacked from below. The resulting headward
erosion would proceed fastest at the lower end, near Delta, but
would quickly move upstream until the entire channel became
entrenched, scores of feet below its present level.

RESPONSE OR-38: Studies performed by the Sponsors and reviewed
by Reclamation indicate that the cobble bed of the river is well
armored and would not begin to move until flows exceeded
2,000 ftVs. In 1984, flows peaked more than 5,000 ftVs in Delta
and were greater than 2,000 ftVs for nearly two months. Despite
these high flows, headward erosion was not observed along the
river; however, severe lateral erosion did occur. See revised
text in chapter 2 of the FEIS.

COMMENT OR-39: All the riparian habitat along the Uncompahgre
River would completely disappear if headward erosion were allowed
to happen. The five thousand acres of wetland would go first,
but they would soon be followed by the cottonwood groves, left
high and dry by the lowering of the river and the water table it
supports. Nor would this loss of riparian habitat be the only
effect. The dropping water table would dry up many of the
shallow wells found along the river. And the irrigation ditches
taking water from the river between Montrose and Delta would find
their headgates suspended high above the river's new channel.
These changes in the Uncompahgre' s streambed would occur much
faster than the previously cited alteration of the riparian
habitat along the Gunnison, and would thus be far more obvious.
And none of the mitigating techniques cited by the Bureau would
be effective in halting the process, even if their magnitude were
to be multiplied many times over. The only steps which could
prevent these changes effectively would be a dividing of the
waters coming from the tailrace of the power plant. An amount
commensurate with the needs of the riparian habitat and the
downstream irrigation demands would be allowed to flow into the
present bed of the river. The remainder, which would constitute
at least two-thirds of the tailrace flow, would have to be
enclosed in an erosion-proof, concrete-lined channel leading all
the way from the powerplant to the Gunnison River.

RESPONSE OR-39: Because headward erosion would not occur, all
riparian habitat would not disappear. Some riparian habitat
would be lost, however, as a result of stabilization measures to
be installed as part of the project (see further discussion in
vegetation section of the FEIS) . The construction of a concrete
channel between Montrose and Delta is not necessary.

COMMENT OR-40: The Bureau's DEIS also states that wildlife would
not be significantly affected by construction of the project.
The only issue considered in any depth is that of increased
winter ice on the Gunnison River due to reduced flows. But this
is a very small part of the total wildlife environment .. .Despite
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all our dependence on aerial and ground spraying of insecticides,
birds still remain as the primary control mechanism for insect
pests. Any significant reduction in their numbers due to a loss
of habitat would cause serious problems in the agricultural
community.

RESPONSE OR-40: Loss of habitat for bird species would primarily
be associated with bank stabilization measures. This loss would
be temporary, as project Sponsors have agreed to revegetate
disturbed areas and to replace any wetland areas permanently
lost. The effect on riparian habitat is described in more detail
in the FEIS.

COMMENT OR-41: It is common practice among U.S. governmental
agencies, in determining the economic feasibility of any project,
to include both direct and indirect economic effects. It is, in
fact, the indirect effects which more often than not determine
whether the project is pursued. Reclamation seems to have
considered only the costs to the Sponsors and the potential
revenues which may accrue to them. Indirect costs have been
overlooked. .

.

The valleys of both the Gunnison and Uncompahgre Rivers, located
as they are along the principal travel routes, play a central
role in the attractiveness of the region, and the future economic
health of the area cannot be guaranteed if significant damage is
done to these resources. There is no question but that the
construction of the AB Lateral power facility with its attendant
effects on these valleys would produce such damage. It should be
carefully quantified and included in any objective economic
analysis of the project.

RESPONSE OR-41: The proposed development would be financed
entirely through private sources; no Federal, State, or local
government moneys would be used to construct or operate the
facility. Consequently, the only measure of benefits taken for
the financial analysis has been revenues resulting from the sale
of power and energy generated by the facility. Indirect costs
have not been overlooked—where possible, environmental costs
have been economically quantified and added to the FEIS to assist
in the decisionmaking process (e.g., fishing, rafting, economic
development, taxes, and emissions offsets) . No estimates have
been prepared for the beneficial effects of bank stabilization.

Development costs have been measured in terms of the direct costs
of facility construction and operation (including bank
stabilization) and costs of environmental commitments. Economic
impacts to rafting and fishing along the Gunnison River are
indirect costs that have been accounted for in the analysis
through measures of direct expenditures, total regional sales,
and total labor-income generated (see tables 3.55 and 3.56).

COMMENT OR-42 (paraphrased) : The EIS should include the cost of
a concrete channel from Montrose to Delta. The increased cost to
Public Service of Colorado of buying power from the facility must

L-38



be considered as well as the effects on Colorado-Ute.
Right-of-way costs have not been adequately assessed in the
EIS. . .Another important factor which has not been adequately
considered is the difficulty of obtaining rights-of-way.

RESPONSE OR-42: A 30-mile concrete channel is not necessary and
has not been included. See RESPONSE to COMMENT OR-39 for more
information. See RESPONSES to COMMENTS F-6 and OR-1 through OR-3
for a discussion of impacts to Public Service Company and
Colorado-Ute

.

Land acquisition budgets are included in cost estimates, which
have been expanded in chapter 2 (detailed description of
alternatives) of the FEIS. Rights-of-way costs for a canal from
Montrose to Delta are not necessary and have not been estimated.

COMMENT OR-43: When all of the above economic factors are added
in, it is quite likely that the benefit cost-ratio of the
proposed project will fall far below the 1.0 break-even point.
Thus, if the normal procedure of considering all of the costs and
benefits, direct and indirect as well, is followed, the project
will be found to be economically unfeasible. . .A good example of
just such an occurrence can be found in Reclamation's Dallas
Creek Project. In this case, costs were underestimated by
approximately a factor of three, while the predicted revenues
have almost completely failed to materialize. As a result, the
residents of Ouray, Montrose, and Delta counties have seen their
water bills increased enormously in an attempt to compensate for
part of the cost overruns...

RESPONSE OR-43: The ratio presented in the DEIS represents the
financial feasibility of the proposed development, calculated
with respect to the Sponsors' proposed investment. The Sponsors
would be responsible for costs of construction. See RESPONSE to
COMMENT OR-44.

COMMENT OR-44: ...The AB Lateral project is supposed to be
financed without government funding. If a comparable deficit
occurs here [as the Dallas project] , the burden of paying for it
will fall directly on the local population, and especially on the
Uncompahgre Valley Water Users' Association members. It would be
grossly unfair if they were not warned of the high probability of
such an occurrence.

RESPONSE OR-44: The risk of all cost overruns rests with
the Sponsors; if they default on their loans, then a secured
lender would likely assume the project. Such a new participant
would be bound by the same lease of power privilege and
environmental commitments as the Sponsors. The UVWUA and local
public do not assume any financial liability. If the UVWUA
chooses to acquire the entire project after 25 years, the project
debt would already have been paid,

COMMENT OR-45: Finally, there is the matter of selling the power
produced by the hydro plant after the contract with the Public
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Service Company expires. A market for this excess power is not
likely to be found unless it is sold at a considerably lower
rate. This deficit must be subtracted from the potential
revenues to be derived from the project.

RESPONSE OR-45: The Sponsors are free to negotiate for the sale
of power after 15 years. Then, power values are expected to be
significantly greater than they are today, due to the effects of
inflation, anticipated unit retirements, and environmental
protection requirements. Project debt should be completely
repaid by 2008. The only significant remaining expenses would be
O&M and taxes; combining these two expenses yields a plant that
is significantly less expensive to operate, while power rates
would be higher than today. It is unlikely that a new power
sales contract sufficient to cover costs would not be available.
If such a power sales agreement could not be reached, the plant
would shut down. There would be no impetus to operate, since
debt would have been repaid.

CITY OF DELTA

COMMENT OR-46: In our review of the draft EIS we have found
there to be adequate assurance for protection against bank
erosion and flooding on the Uncompahgre due to the increased
water flows from the AB Hydropower project. This has been the
major concern of the City with respect to this project. The City
Council's position on this project is therefore supportive so
long as both the Uncompahgre River is protected against flooding
and the Gunnison River is protected against environmental
degradation.

RESPONSE OR-46: Protection along the Uncompahgre River from
flooding and bank erosion is included in the project
alternatives. The FEIS contains updated information in chapters
2 and 3. The Gunnison River environment would change as
diversions would increase significantly (see chapter 3)

.

Although changes will occur, environmental values would be
protected.

CITY OF MONTROSE
COMMENT OR-47: The Montrose City Council has expressed concerns
regarding: (1) impact of flows in the Uncompahgre River through
the City; (2) ability to extend utilities beyond the location of
the proposed penstock; and (3) impacts to Uncompahgre River water
quality adjacent to the City's Wastewater Treatment Plant.

RESPONSE OR-47: Flows in the Uncompahgre River through Montrose
would by reduced by developing the proposed facility. Flows in
this reach recommended by the Colorado Division of Wildlife
(CDOW) would not be completely met. See RESPONSES to COMMENTS
F-79, OR-21, and S-1.
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The design of the penstock considered existing utilities (sewer,
water, and telephone) if their locations were known. Final
design of the penstock profile elevations would incorporate
planned expansions of city utilities and provide for
accommodating future unplanned expansions.

As stated in the DEIS, the water quality of the Uncompahgre River
is expected to improve at the Montrose Wastewater Treatment
Plant. Additional water available for diluting point discharges
within the river would not necessarily trigger a revision of
National Point Discharge Elimination System permit limits. The
present water-quality classification and numeric standards of the
river could change if water quality is substantially improved.
Reclassification is the responsibility of the Colorado Department
of Health and the CDOW, subject to review of water quality and
fisheries and wildlife data, respectively.

DELTA COUNTY COMMISSIONERS

COMMENT OR-48: We strongly urge responsible officials and
competing interest groups to give serious consideration to
approval of Alternative E, as outlined in the Draft Environmental
Impact Statement, with the provision that the UVWUA dedicate an
additional 200 ft^/s to the Gunnison River, such dedication being
secondary only to the need for irrigation water. The Board
believes that this recommendation, if implemented, will enhance
the UVWUA irrigation system, improve the Association's financial
condition, allow for the generation of electricity with surplus
water, and help maintain the integrity of the Gunnison River,
with a qualified minimum flow of 500 ftVs, for current and future
generations

.

RESPONSE OR-48: While alternative E is feasible, the Sponsors
have indicated that alternative E with Gunnison minimum flow of
500 ftVs is not. Since that flow is not feasible, the Sponsors
are not willing to propose such a change.

SAN MIGUEL COUNTY PLANNING, BUILDING AND
SANITATION DEPARTMENT

COMMENT OR-49: My objections to this project are based upon the
following facts: 1. The project will make the Gunnison River
unnavigable for most of the year to rafting because of reduced
flows. 2. It may damage the Gold Medal trout fishery over the
long term. 3. The project will threaten "Wild and Scenic"
designation of the Gunnison River by diminishing the resources
that make it eligible.

RESPONSE OR-49: These issues are addressed in the FEIS. As
discussed in the FEIS, rafting use is predicted to decline with
the hydropower alternatives, but the Gunnison River would not
become unnavigable for most of the year since flow changes are
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least during the primary rafting season. The rafting season
corresponds to the irrigation season when Tunnel diversions are
already being made. The effect on the Gold Medal fishery is
described in the FEIS; this discussion is based largely on input
from the CDOW. The National Park Service (NPS) has determined
that the river would still be eligible for designation as a wild
river, although (according to the NPS) certain resource criteria
for this designation would be adversely affected as described in
the FEIS.

COMMENT OR-50: The electricity from the project is not needed.

RESPONSE OR-50: See RESPONSE F-6.

COMMENT OR-51: The project will reduce the Uncompahgre River
through Montrose to a trickle, nullifying attempts to create a
fishery and river park in Montrose.

RESPONSE OR-51: See RESPONSES F-79, S-1, and OR-21.

MESA COUNTY WATER ASSOCIATION

COMMENT OR-52: 1. Water Quality . —Since Redlands Water and
Power and the City of Grand Junction are holders of substantial
decrees on the Gunnison River used for both irrigation purposes
and municipal use, we reiterate the comments of USEPA concerning
water quality degradation in the Uncompaghre River due to
increased flows: increased stream bank erosion and sedimentation.
The fluctuating regime on the river, potential down cutting, and
increased sedimentation creates the need for further description
of the downstream impacts and, if appropriate, provisions for
mitigation including but not limited to cost for increase
treatment to meet Safe Drinking Water standards.

RESPONSE OR-52: Streambank erosion would be mitigated by
installing bank stabilization measures at various locations along
the Uncompahgre River as described in chapter 2 of the FEIS.
Consequently, water-quality degradation in the Gunnison River
between Delta and Grand Junction is not expected.

COMMENT OR-53: 2. Market for Power .—We feel that the DEIS does
not adequately address the economic justification for the
project. The existing depressed market for power throughout the
West does not justify the creation of increased capacity, the
effects of which are detrimental to downstream users. The
questions needing an answer should be: Is there a need for the
power? This question was answered by the Bureau of Reclamation
in its final feasibility report for the Dominguez Reservoir. In
that report it was concluded that there was not a need for the
power and, without that need, the project was not economically
justified. The same conclusions can be made for the AB Lateral
Project.
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RESPONSE OR-53: See RESPONSES F-6 and OR-1 through OR-4 . The
Dominguez Project would have produced peaking power, which
differs from the AB Lateral Project, which is largely baseloaded.
The Dominguez Planning Report (completed in 1984 by Reclamation)
showed a regional (CRSP) peaking need of 1,400 MW in 1990 and
3,000 MW by 2000. However, need for the peaking power has not
yet developed.

COMMENT OR-54:

3. Recreation .—With the region promoting itself as a
destination recreational opportunity, we find it difficult to
understand the desire of the project to reduce flows in the
Gunnison River, given the doubtful economic need for this
project. Mitek (the "french connection"), the Boston partners
and the Water Users are promoting a project with marginal
economic justification, benefiting a few, at the expense of a
growing recreational opportunity benefiting the region as a
whole.

RESPONSE OR-54: See chapter 1, purpose and need section in the
FEIS. Economic benefits, as seen under the social and economic
conditions (chapter 3), would be distributed in both Delta and
Montrose counties, in addition to benefiting the Sponsors.
Combining fishing and rafting, the FEIS predicts visitor days on
the Gunnison to increase for all development alternatives. It is
recognized that recreational rafting would be adversely affected.

COLORADO WILDLIFE FEDERATION

COMMENT OR-55: Obviously, the environmental sensitivity of these
areas is so significant that the Bureau of Reclamation should
exercise the most extreme caution before deciding whether to
permit projects that may potentially damage them. Wildlife
biology is far from an exact science, and we are skeptical that
impacts to wildlife from this project are fully known and
accounted for.

RESPONSE OR-55: Mitigation measures in Reclamation's recommended
plan reflect your concern. Wildlife matters have been coor-
dinated with the CDOW and the FWS

.

COMMENT OR-56: We are also concerned over the impacts to
floating and rafting the Gunnison River if the project is allowed
to reduce flows and the potentially adverse impacts on
designation of the Gunnison River for protection as a wild river.

RESPONSE OR-56: The DEIS and the FEIS recognize a reduction in
rafting. The river would remain eligible for designation as a
wild river; however, as described in the FEIS, the quality of
natural resources that make the Gunnison eligible may be
adversely affected.
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COMMENT OR-57: The primary justification for this project is
electric power, despite a current regional surplus. We question
whether this kind of justification for the project is sufficient
to warrant the Bureau in assuming the risks of harm to the
environment and to wildlife that the project will pose.

RESPONSE OR-57: The need for power is only one of several needs
for the project cited by the Sponsors. See RESPONSES to
COMMENTS P-6 and OR-1 for further discussion of power surpluses.

UNIVERSITY OF COLORADO WILDERNESS STUDY GROUP
COMMENT OR-58: We are concerned with and stand opposed to the
AB Lateral project. The diversion of 390,000 acre-feet of water
annually from the Gunnison River through the UVWUA' s irrigation
tunnel to be released into the Uncompahgre River is certain to
have unestimable impacts on the ecology and recreational
environments of both river ecosystems. This region of Colorado
is especially valuable for its natural scenic and recreational
attributes. There is not a shortage of power in this region, so
there is no reason to so dramatically alter the natural Rocky
Mountain environment for hydropower.

Aside from the unforeseeable impacts this project will have on
migratory waterfowl, there will be a great deal of pressure put
on riparian habitat and fish populations, including Gunnison's
trophy-sized trout. Reduction of water flows from 1,000 ft^/s to
300 ftVs for 50% of the year would cause Gunnison's fishing
industry to suffer dramatically. The current rafting industry
would become non-existant for most of the year. The Gunnison
River' s potential for Wild and Scenic River designation would
also be threatened.

RESPONSE OR-58: The AB Lateral Facility would significantly
increase Gunnison River diversions, which would affect fish,
wildlife, recreation, and other resources. The FEIS, primarily
in chapter 3, describes these resources in the future under the
no-action alternative and other hydropower proposals and attempts
to estimate impacts. See RESPONSES to COMMENTS F-6 and OR-49.

COLORADO ENVIRONMENTAL COALITION

COMMENT OR-59: The Federal Land and Policy Management Act,
Section 603 (a) states that "During the period of review (for
Wilderness designation) of such areas and until Congress has
determined otherwise, the Secretary shall continue to manage such
lands according to his authority under this Act and other
applicable law in a manner so as not to impair the suitability of
such areas for preservation as wilderness .. .Provided, that in
managing the public lands the Secretary shall by regulation or
otherwise take any action required to prevent unnecessary or
undue degradation of the lands and their resources or to afford
environmental protection." We maintain that all of the UVWUA
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proposals except Proposal A (no action) violate the intent of
that legislation because the Wilderness Study Area along the
Gunnison River, the Black Canyon of the Gunnison National
Monument, and the Gunnison River itself will be negatively
impacted by the proposed hydroplant in several ways that the DEIS
either inadequately addresses or ignores completely.

RESPONSE OR-59: The BLM (in a letter dated September 16, 1989)
concluded that:

Although operation of the facility may affect wilderness
quality, the Bureau of Land Management would not change its
recommendations to the Secretary of Interior that the
Gunnison Gorge is preliminarily suitable for wilderness
designation. However, only Congress can designate an area
as wilderness. We cannot say how Congress would react
towards a designation of the Gunnison Gorge as wilderness if
the AB Lateral Facility is completed.

We assume that BLM considered the Federal Land and Policy
Management Act of 197 6 (FLPMA) when forming this conclusion and
that implementing the project would not be a violation of that
Act. The BLM has expressed concerns with the project and their
comment letter at the end of volume II should be referenced for
further information. FLPMA makes specific mention of water flows
through jurisdictional lands (43 U.S.C. Section 1701 [emphasis
added] )

:

(g) Nothing in this Act shall be construed as limiting or
restricting the power of the United States or

—

(1) as affecting in any way any law governing
appropriation or use of, or Federal right to, water on
public lands;
(2) as expanding or diminishing Federal or State
jurisdiction, responsibility, interests or rights in
water resources development or control

It thus appears that FLPMA would not confer any special
obligations or duties regarding water courses running through
land under BLM' s jurisdiction.

COMMENT OR-60: The DEIS casually acknowledges that a degree or
two temperature difference with the reduced winter flow to
300 ftVs is sufficient to freeze substantial areas of the
Gunnison River (p. 3-49), yet neglects studying the impact of the
freezing on trout survival rate and reproduction.

RESPONSE OR-60: River ecosystem impacts resulting from ice build
up under postproject conditions were described on page 3-88 in
the DEIS. The discussion has been supplemented in the FEIS;
overall, icing in trout streams is a natural condition.

COMMENT OR-61: The DEIS suggests that the increased flow in the
Uncompahgre River diverted from the Gunnison River combined with
the settling process of trace minerals in Ridgway Dam will dilute
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the mine tailings and heavy trace metals already present in the
Uncompahgre River (p. 3-61) . Will this process sufficiently
improve the quality of the water, making it potable and more
suitable for aquatic life and irrigation? What studies support
such a finding? The DEIS never addresses the long-term problem
that as the Gunnison's flow decreased, less water will be
available to dilute the highly polluted Uncompahgre should more
need arise for future irrigation off the North Fork and Smith
Fork of the Gunnison River, and the possibility of reduced crop
yields from the contaminated water of the Uncompahgre and reduced
flow of the Gunnison downstream from the North and Smith Forks.

RESPONSE OR-61: The primary sources of trace metals within the
Uncompahgre River are abandoned mines within the headwaters of
the river upstream from Ridgway Reservoir. Trace metals within
the soil environment are generally not present in the form of
oxides associated with particulate materials such as soil
particles. The removal of this compound occurs within Ridgway
Reservoir as a result of reduced water velocity and increased
gravitational settling of the particles. Therefore, the
decreased concentration of trace metals is because of Ridgway
Reservoir, not necessarily the availability of additional
dilution water resulting from the proposed project. Reclamation
presently monitors Ridgway Reservoir trace metal concentrations
within and at the outlet to determine water-quality impacts.
Preliminary analysis of these data suggests that the reservoir is
removing trace metals. However, it is too early to determine the
long-term impacts of trace metal removal on aquatic life or on
existing or potential river uses. See RESPONSE to COMMENT OR-10
for an additional discussion of Uncompahgre flow dilution.

Page 3-65 of the DEIS provided information about the specific
conductance and TDS of the Gunnison River during 1988 near and
below the North Fork. Flows then were similar to those expected
in a worst case by implementing the AB Lateral Facility.
Although limited, these data suggest that present use of the
Gunnison River for irrigation would not be impaired by
implementing the project. Flow changes are the least during the
irrigation season with the project.

COMMENT OR-62: The DEIS States on page 3-65 that turbidity
beyond the North Fork inflow and total dissolved solids
concentrations in the Gunnison would increase. However, the DEIS
disregards the impact this would have on the ecology and
irrigation. Furthermore, how does this fit in with Colorado's
priority system of allocating surface waters for "beneficial use"
(2-42) ? The DEIS seemingly interprets "beneficial use" as
beneficial to private investors, who are also non-Coloradans
instead of the Coloradans who fish, raft, hike, and draw their
livelihoods from this public resource. "Beneficial use" can
easily be interpreted as actions protecting public waters to
ensure their continued availability for a broader spectrum of the
population, including commercial, recreational, and aesthetic
interests - beneficial in terms of an investment in the future
rather than an immediate, short-term financial gain.
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RESPONSE OR-62: Page 3-65 of the DEIS stated, "...The length of
time in the spring, or following thunderstorms, that the river
remained cloudy or turbid due to North Fork inflows would be
extended, and total dissolved solids concentrations would
increase." Based on the TDS information for 1988 (page 3-65 of
the DEIS) when flows were similar to those anticipated under
worst-case postproject conditions, no impaired use is expected.
Also, TDS concentrations will be similar to those historically
seen on the Gunnison River (also see RESPONSE to COMMENT OR-61) .

Hydropower production is considered a beneficial use under
Colorado water laws

.

COMMENT OR-63: The DEIS seriously lacks citations to any studies
backing its position that "development would not change the
species presently inhabiting the river, and water use presently
allowed would not be affected" (p. 3-64) . How can BuRec know
this when the developer's proposal is junior to the state's
unquantified water rights? Since the DEIS cites absolutely no
studies on the impact development would have on insects, the
mainstay of brown trout, how can BuRec claim the species
presently inhabiting the river would not be affected? For
instance, if insect quantities are reduced significantly due to
the decreased flow, plant life in the river would be affected,
completely altering the composition of the river. Why hasn't the
DEIS discussed this? This would seem to be a flagrant violation
of the spirit of FLPMA, Section 603 (c)

.

RESPONSE OR-63: The phrase "development would not change the
species..." has been changed to read "fish species assemblage."
Some aquatic species changes may occur in the lower portion of
the Gold Medal reach (i.e., macroinvertebrates) . However, the
question is whether these minor changes will adversely affect the
existing resources deemed most important by the public through
the DEIS scoping process.

Stanford (1989) suggested that prolonged flows of 300 ftVs in the
Gunnison River will not maintain the existing ecosystem. He
indicated that the riverine ecosystem (water quality,
temperature, macroinvertebrates, and the Gold Medal trout
fishery) that has developed downstream from the Aspinall Unit
would change considerably in an upstream direction if the river
stabilized at 300 ftVs for a prolonged time.

This "resetting" phenomena may somewhat occur; however, the
question is: What impact will this have on the 26 miles of Gold
Medal fishery? As previously discussed, growth rates of trout on
the Gunnison River during low flow periods were excellent,
suggesting that food availability is not a limiting factor even
at 300 ftVs. Historically, the Gunnison River below the North
Fork confluence has been characterized by maximum summer water
temperatures in the low 70' s (degrees Fahrenheit).

Macroinvertebrate populations in this warmer section are
extremely abundant. Although the species composition and
diversity are different from the river above the North Fork
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confluence, the species present apparently produce an abundant
food source for the trout population, since this reach shows the
best growth on the Gunnison River.

The macroinvertebrate shift (associated with the potential
upstream ecological resetting of the riverine ecosystem by
prolonged low flows) would most certainly resemble that situation
found below the North Fork confluence. The excellent trout
growth demonstrated by CDOW research below the North Fork
confluence suggests little or no impact to trout production in
the lower portion of the Gold Medal reach, should this upstream
ecological resetting occur in response to reduced flows.
However, an increase could occur in the numbers of non-sport fish
associated with this ecological resetting in the lower portion of
the river in response to reduced flow and velocity.

Both total plant life and aquatic insects would be lessened with
reduced wetted perimeter, resulting in decreased flows under
postproject conditions. The CDOW does not believe that food is
limiting the fishery in the Gunnison River; they believe the
primary and secondary production available at the 300-ft^/s level
would be more than adequate to sustain the existing trout
populations at or near their present levels. This assumption has
been substantiated by fishery surveys during critical low flow
years where fish numbers, growth rates, and condition factors
were good to excellent. As the health of the upper trophic
levels (fish) are a good indicator of the health of the lower
trophic levels, these fishery surveys would appear to indicate
that the increased occurrence of a summer flow regime of 300 to
400 ftVs would have little or no adverse impact on the Gunnison
River's natural resources enjoyed by the public.

COMMENT OR-64: What evidence supports the DEIS assumption that
the Uncompahgre River can handle the increased flow proposed by
the developers? The DEIS fails to address the problems resulting
from erosion such as destruction of riparian habitat. What
corrective measures will the developers take to reduce and
control erosion along the Uncompahgre, especially since the DEIS
suggests the increased water flow downstream from the tailrace
would improve the river's water quality (p. 3-66)?

RESPONSE OR-64: Hydraulic studies of the river, which are
supported by field data, indicate the "bank-full" capacity of the
channel is greater than postdevelopment flows. Bank erosion
would increase, however, with the project. The proposals include
measures to reduce and control erosion along the river (see
expanded discussion in chapters 2 and 3 in the FEIS)

.

COMMENT OR-65: The DEIS's assertion that "water quality impacts
caused by the reduced flow would be evident only during the
irrigation season" (p. 3-66) is like saying "it only hurts when I

breathe." If true, this would increase competition for the water
at a time when it is dirtiest and least available. Such
flippancy doesn't address real concerns that the water will be
unsafe for drinking or insufficient for irrigation. The loss of
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approximately 123,460 acre-feet of higher quality Gunnison River
water during the irrigation season is mentioned but the impacts
are not discussed (p. 3-66) . This is inconsistent with
prevention of unnecessary or undue degradation as charged by
FLPMA Section 603(c).

RESPONSE OR-65: Implementing the AB Lateral Facility would
reduce the quantity of flow entering the Uncompahgre River via
the South Canal. Because this canal is used only during the
irrigation season, water quality in the reach between the South
Canal and the proposed tailrace would only be affected during the
irrigation season. Under alternative A conditions, the quality
of water in this reach would be suitable for irrigation; the
water is not now, nor is it projected to be, used for municipal
or domestic consumption.

Under development conditions, the competition for water would not
change. Water would be diverted through the South Canal to meet
projected irrigation needs and other water-rights demands. The
impact to water quality due to the reduced flows would not be
significant—the classification of the waters would not change;
i.e., it would remain suitable for irrigation. See RESPONSE to
COMMENTS OR-10 and F-71 for additional information.

COMMENT OR-66: The near doubling of dissolved solids near
South Canal will supposedly be remedied by the settling process
at Ridgway Reservoir. What evidence supports the contention that
"although (the development alternatives) would represent a
significant increase in concentration, it would not result in an
increase of total salt loading to the Colorado River system"
(p. 3-67)?

RESPONSE OR-66: The increased concentration of dissolved solids
would occur within the reach between the South Canal outfall and
the proposed tailrace. Ridgway Reservoir is not projected to
reduce dissolved solids. The increased concentration would be
diluted by flows discharged through the proposed facility.
Because the facility would divert at least as much water as has
been historically diverted through the South Canal, the total
amount of solids would not change. Further, because the facility
would slightly increase the Gunnison River diversions during the
irrigation season and divert these flows through a section that
is entirely lined, water quality in the Uncompahgre River
downstream from the proposed tailrace should show improvement in
terms of dissolved solids.

COMMENT OR-67: The DEIS discussion of the effect of water
quality and temperature on trout populations is incomplete. The
DEIS admits there would be a decrease in trout density and
biomass (p. 3-72) and acknowledges that suitable habitat for
trout reproduction and spawning, a function of flow may be the
most important factor affecting trout populations in the
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Gunnison, (p. 3-75) but doesn't fully explore the repercussions
of reduced flow. In an obvious attempt to justify the 300 ftVs
flow, the DEIS dances around what is a critical question in terms
of the river's ecosystem and the region's tourist-based economy.

Although the DEIS admits that a flow of 500-600 ftVs is optimum
for adult trout, it never explores any alternative allowing a
flow of 500-600 ftVs is optimum for adult trout, it never
explores any alternative allowing a flow of 500-600 ftVs. This
lack of moderate proposals violates the intent of FLPMA Section
603 (c) and the National Environmental Policy Act of 1969 (NEPA)
Section 1502.14 (a) by its elimination of less extreme proposals.
It also raises questions of below what profit margin the
developers began axing sound alternatives which allowed a higher
ftVs flow in the Gunnison River. (This sneakiness, intended to
lull readers into passively approving the least offensive
proposal (probably "E") instead raises suspicions that profit is
guiding the project rather than true need for electric power to
the detriment of the environment, the local economy, and common
sense.

)

RESPONSE OR-67: Page 3-72 discussed existing fishery conditions
and does not address changes in trout density and biomass with
the AB Lateral Facility. Optimum and minimum flows for trout are
presented in the FEIS . Various alternatives were addressed in
the DEIS that attempted to optimize flows for different
resources; alternatives F-3 through F-6, which studied various
minimum flow proposals including 600 ftVs, were not financially
feasible and therefore were eliminated from detailed discussion.

The DEIS and the FEIS compare various development alternatives to
the no-action alternative. As can be seen from the flow tables,
the no-action alternative is not optimum for fishery and other
natural resources. The alternatives do include moderate
proposals such as alternative E. Profit margins versus the
feasibility of alternatives have been clarified in chapter 2 of
the FEIS and are discussed further in RESPONSES to COMMENTS OR-5
and OR- 6.

COMMENT OR-68: Likewise, the cavalier treatment of the
destruction of trout eggs and larvae due to siltation from
reduced flows in the Gunnison (p. 3-85) confirms suspicions that
the developers are determined to reduce the Gunnison to the
lowest flow it can withstand. Why?

RESPONSE OR-68: The destruction of trout eggs and larvae due to
siltation is not an anticipated impact of the AB Lateral
development alternatives. Siltation can be a problem in the
river, as seen during the summer of 1989; however, this problem
would not be significantly increased by the AB Lateral Facility
(see FEIS, fishery section of chapter 3) . Reducing winter flows
would lessen the river's ability to move sediment downstream.

COMMENT OR-69: With continued arrogance the DEIS dismisses its
own observation that colder temperature resulting from the
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reduced flow will negatively affect the Gunnison's macro-
invertebrates, biomass and fish. Ice jams resulting from the
reduced flow and presenting a formidable threat to the trapped
trout are similarly dismissed as "occasional high winter
mortality of trout populations" somehow justifiable because of
the great need to reduce the flow to 300 ftVs (p. 3-88) . This
alleged need is just not demonstrated in light of the
environmental and economic havoc the proposal will wreak.

RESPONSE OR-69: Page 3-88 of the DEIS stated:

The occasional high winter mortality of trout
populations associated with ice conditions is
apparently not due to a lack of food or low water
temperatures, but rather more likely caused by
catastrophic events such as dewatering of stream
sections by ice jams. This type of extensive ice
buildup was not observed in the Gunnison Gorge during
the low water winter of 1988-1989.

This statement does not indicate that high winter mortality of
trout is anticipated by implementing the AB Lateral alternatives;
rather, the converse is true. It says that high winter mortality
resulting from ice jams is not anticipated.

COMMENT OR-70: What tests substantiate the assertion that
macroinvertebrate populations were not affected by changes in
water temperatures and reduced flows (p. 3-89)? It's a bold
assumption that any effects would have strictly shown up as
increased fish mortality (p. 3-89)

.

RESPONSE OR-70: See also the RESPONSE to COMMENT OR-63. The page
referenced does not mean to indicate that changes to the
macroinvertebrate populations would not occur under the
postproject flow regimes, but rather that these changes would
have little or no impact on the resident fishery (trout and
endemic species) . Trout and most fishes in general tend to be
opportunistic in their feeding habits, feeding on whatever
appropriate food items are available. No evidence exists to
suggest that trout, for instance, prefer stoneflies over
caddisflies or mayflies over stoneflies. Thus, a minor change in
the species composition within the major taxa of aquatic insects
of the Gunnison River should have little or no impact on the
resident fishery.

COMMENT OR-71: The DEIS dwells on the acceptability of a
300 ftVs for trout fry (p. 3-93), while dismissing the fact that
up to a 600 ftVs is the best flow for trout reproduction, again
raising questions of why a less extreme proposal wouldn't be
acceptable to the developers.

RESPONSE OR-71: Based on figures 3.13 and 3.15 in the DEIS,
500 ftVs would be the optimal flow for maximum trout reproductive
success. The FEIS compares habitat between the development and
the no-action alternatives. Fishery conditions, although not
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optimal with development, are protected under the postproject
conditions when compared to the existing conditions.
Alternatives in the EIS provide a range of diversion alternatives
from the Gunnison River and do not represent extreme proposals.

COMMENT OR-72: The Sponsor's preferred alternative, "C", also
involves the greatest habitat decreases (p. 3-95) , conflicting
with FLPMA Section 603 (c)

.

RESPONSE OR-72: This paragraph has been rewritten in the FEIS.
Alternative C presents some impacts that would be greater than
experienced under other alternatives. Alternative E is
Reclamation's recommended plan.

COMMENT OR-73: Increased hiking and decreased raftability
resulting from reduced flow will have a significant ecological
impact on the Gunnison River which the DEIS only superficially
addresses (p. 3-133) . This 35% increase in human use (p. 3-136)
would not be so drastic under a more moderate proposal with less
flow reduction but the developers refuse to entertain any such
moderate proposals. In Colorado, opportunities for rafting are
limited to just a few waterways in the state. Hiking occurs over
a much broader area. The DEIS fails to analyze the effects of
losing another river in Colorado to rafting activities. By
BuRec's own estimates rafting has grown in popularity by
sevenfold within the past six years (p. 3-141) while many rivers
have reached their rafting capacity, necessitating regulation of
rafting.

RESPONSE OR-73: The DEIS described impacts of increased use in
the recreation and land use sections of chapter 3; this
discussion has been expanded in the FEIS. The 35-percent figure
in the comment was intended to show differences between high and
low flow years. Project-related changes to the recreation season
flows would average less than 200 ftVs. However, flow changes
are the least during the peak recreation months. Therefore,
management of recreation users is a concern under all
alternatives, including the no-action alternative. Please see
RESPONSE to COMMENT 1-99 for additional information.

As described in both the DEIS and the FEIS, rafting use is
projected to decline with the AB Lateral alternatives but
certainly would not be lost. Rafting is presently regulated on
the Gunnison River; these regulations may ultimately determine
the total rafting use of the river. To protect environmental
values, numbers of rafters will have to be controlled on the
Gunnison.

COMMENT OR-74: BuRec is completely sanguine about the potential
loss of wilderness designation of the Gunnison Gorge posed by all
the development alternatives (p. 3-135) in flagrant violation of
FLPMA Section 603 (c) and NEPA Section 1502.14. This irreverence
convinces us that BuRec has no environmental interest whatever in
the Gorge and is solely interested in profits generated by the
project to retire its own debts sooner. The cumulative reduction
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of values that make the area attractive leads BuRec only to the
conclusion that more restrictive management practices may be
instituted by the NPS and BLM to preserve natural values
(p. 3-163) . BuRec itself seems callous to the legitimate fears
that all of the development proposals will permanently and
irreversibly alter the ecosystem of the Gunnison River.

RESPONSE OR-74: See RESPONSE to COMMENT OR-49. On the contrary.
Reclamation is highly interested in the environmental quality of
the Black Canyon and the Gunnison Gorge. Our studies have
indicated that the AB Lateral Hydropower Facility would cause
certain impacts on the environment of the Gunnison. If the
environmental quality is to be maintained, certain management
practices would need to be adopted by the BLM and the NPS.
Furthermore, with the increasing popularity of the river as a
recreational site, these management practices probably will be
adopted in the future with or without the project.

COMMENT OR-75: The DEIS list of preparers should include the
names of employers of preparers to assure readers that no
conflict of interest exists under Section 1506.5 (c) of NEPA.

RESPONSE OR-75: See RESPONSE to COMMENT OR-33.

COMMENT OR-76: Federal water rights unanswered questions from
the DEIS include:

A. The DEIS provides no information about the plans by the
three groups holding senior water rights for irrigation in the
area of the proposed hydroplant as to whether or when they will
develop their rights (p. 2-43) .

B. According to Colorado water law, the UVWUA' s water
rights (1982 and 1987) are also junior to the unquantified
federal wilderness and National Monument water rights of the
Black Canyon of the Gunnison, commensurate with Congress' intent
to reserve enough water to accomplish the original purpose of
creating the special management zone of the Black Canyon
(p. 2-43) . Without some assurance that all of these senior
rights will continue to lie dormant, the MITEX proposal is
premature. BuRec gives no assurance that MITEX won't contest
Federal Reserved Water Rights for the monument.

RESPONSE OR-76: The Sponsors will operate under Colorado water
law and have therefore agreed to assume any risk associated with
perfection of these senior rights (including Federal reserve
rights) . The FEIS has been modified to clarify the priority of
water rights for this project. See RESPONSE to COMMENT F-1 and
additional text description in chapter 2 (water rights section) .

COMMENT OR-77:

3. The hydroplant proposal raises several grave
economic concerns which the DEIS wholly ignores or arrogantly
glosses over:

L-53



A. The DEIS doesn't demonstrate a genuine need for
electricity that can't be provided by other suppliers already in
the region. The 48-38 megawatts of power the AB Lateral would
produce would have to be purchased by PSC under PURPA for
15 years, but the PSC could buy the power from the near bankrupt
Colorado-Ute Power Company in Montrose, thereby eliminating the
need for the new hydroplant, eliminating unfair competition with
existing utilities, and perhaps helping return Colorado-Ute to
solvency. In fact, Colorado-Ute is already selling its surplus
power at discount rates, further eliminating the need for the
hydroplant

.

RESPONSE OR-77: The Public Service Company would still be free
to purchase additional power from Colorado-Ute in addition to the
AB Lateral. The 38- to 48-MW capacity of the project is only a
fraction of Public Service Company's long-term needs. See
RESPONSES to COMMENTS F-6 and OR-1 and the purpose and need
section (chapter 1) of the FEIS.

COMMENT OR-78:

B. Even if BuRec could demonstrate a real need for the
electric power, the cost of building the hydroplant is
prohibitive in light of all hidden costs the DEIS fails to
mention. Who will finance the acre-for-acre replacement of lost
wetlands required in the Clean Water Act 404 regulations and
where will that money come from - private or federal money? Who
will fund rights of way agreements for bank stabilization work on
private property and where will this money come from? Why isn't
it itemized in the cost of the alternatives? All the development
alternatives increase the risk of flooding in the Gunnison Gorge
and downstream reaches since no diversions would occur as a way
of controlling flooding in the Uncompahgre (p. 3-15) . Where will
flood control and liability money come from?

RESPONSE OR-78: The FEIS in chapter 2 has been modified to
include cost breakdowns for each alternative. The Sponsors would
be responsible for all project costs and project-related
mitigation identified in the FEIS and provided for in the lease
of power privilege. Estimates of these costs are included in the
financial analysis of each alternative. Flooding would not be
affected by the development alternatives, although it will occur
in the future whether or not the project is developed.

COMMENT OR-79:

C. The DEIS doesn't take seriously the real impact of the
hydroplant on the regional economy. Although the DEIS admits in
several places that commercial rafting in the Gunnison River will
be reduced, it continually treats this factor as a fair tradeoff
for the increased power and supposed profits to the region.
However, since tourism is the region' s primary source of income,
and since rafting contributes significantly to that revenue, the
DEIS should no more dismiss the loss of rafting due to reduced
flows than would any of the people who depend on the river'

s
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rafting attraction for their bread and butter. It's not a fair
tradeoff. Furthermore, rafting opportunities statewide are
limited, while the power facilities can have more flexibility in
where they are located and how they operate. The DEIS
mysteriously assumes that the money lost from rafting can be made
up by increased fishing opportunities (p. 3-138). But fishing
opportunities are more abundant statewide than rafting, so the
anglers may simply go elsewhere. The loss of commercial rafting
could totally crush the fragile economies of towns along the
river, already suffering from high unemployment and a statewide
depression from the loss of oil revenue. When the rafters stop
coming to the Gunnison, other tourist support services will
crumble.

ii. Furthermore, since the reduced flows will affect
established trout paterns (3-76-79) , walk-in angling may never
become the substitute to the economy the developers hope it will.

RESPONSE OR-79: The FEIS states that rafting would be affected
by reduced flows in the Gunnison River. These impacts are
measured in terms of direct and regional expenditures and income-
generated labor (see table 3.55 in the FEIS). The estimated
impact to these categories is that development of the Sponsor's
preferred alternative (C) would reduce direct expenditures by
approximately 23.8 percent and 12.0 percent with development of
other alternatives. From table 3.51, alternative A results in
total regional expenditures of $507,000. Reclamation reported in
its Project Data Manual (DOI, Reclamation, 1981) that the value
of crops produced in the Uncompahgre Project was more than
$19 million (in 1977 dollars) . The recreational economy in the
area is extremely important and the Gunnison River is a vital
component within this economy; however, compared to use at area
state parks, national forests, and national monuments, rafting
provides only a small percentage of recreational use in the
Gunnison. (Rafting on the Gunnison River represents
approximately 4 percent of the total rafting opportunities in the
State of Colorado [PIC, 1980], and the EIS shows that this use is
affected.

)

The EIS also states that another impact of the project would be
to increase the opportunity for fishing along the river because
the flows will be reduced. While the regional economic impacts
of fishing and rafting could be counterbalanced, no attempt is
being made to trade off these impacts. Information on impacts to
water-surface elevations (depths of flow) has been added to the
FEIS (see chapter 3, land use and recreation sections) . This
information shows that impacts to rafting may be considerably
less than stated in the comment.

COMMENT OR-80:

iii. The DEIS suggests the hydroplant will create
construction jobs but later admits rather lamely what a gamble
the project in fact represents (p. 3-146) . It merely presents
short-term employment possibilities because it will be
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automatically operated (p. 3-147) and there is no guarantee it
will attract other industry as the developers assure it will
(p. 3-147) . Given the lack of attention to costs in the DEIS,
the real question is whether the hydroplant will bring any
financial windfall to the region after all the environmental,
recreational, and economic sacrifices it will entail, or whether
it will simply bring new debt to the region.

RESPONSE OR-80: No projection was made that the project would
attract other businesses to the area. The economic analysis in
the EIS does not include any such benefit, since it would be
speculative and difficult to quantify. The Sponsors
(particularly Montrose Partners) would be responsible for all
project debt,

COMMENT OR-81: The DEIS states the environmental impact will
likely incur new management costs to protect the area from
increased accessibility on foot. Who will pay the bill?

RESPONSE OR-81: The management costs along the Gunnison River
are funded primarily through the BLM, the NPS, and the CDOW.
These costs generally increase as recreational use increases;
these increased costs are funded through these agencies.
Recreational use is estimated to increase with the AB Lateral
Facility; therefore, management costs to these agencies would
increase.

COMMENT OR-82: The DEIS's handling of profits and financial
disclosure about profits (or more appropriately lack thereof) is
so crafty it defies the imagination. This directly violates
several sections of NEPA.

RESPONSE OR-82: Project finances are fully discussed in the EIS.
Also see RESPONSES OR-83 through OR-87

.

COMMENT OR-83: The DEIS relies on a cost-benefit analysis to
justify its alternatives. Buried on page 2-44, the DEIS
discloses in passing that it prefers alternative "C", which
happens to be the most environmentally offensive alternative.
It's annoying that the DEIS makes the reader hunt for this
important information. Still, since the alternatives all
represent similar proposals (or more correctly, slight variations
on the same proposal), in violation of NEPA Section 1502.14, it's
almost a moot point.

ii. The developers cost-benefit analysis is strictly
in terms of the monetary cost to them weighed against the profits
they will net. But this balancing should include the cost to the
environment in terms of lost recreational revenues and the lost,
irreplaceable aesthetic value, though difficult to gage.

RESPONSE OR-83: The EIS uses a financial analysis solely to
establish the financial feasibility of alternatives and thus the
Sponsor's preferred alternative. It is not a "cost/benefit
analysis" used to support Reclamation's selection of the
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recommended alternative. Where possible, economic estimates of
environmental costs and benefits have been developed and included
in the EIS to assist in the decisionmaking process.

COMMENT OR-84: The lack of intermediate, less drastic
alternatives suggests that there is no room for compromise in
this project. Yet the town of Norwood has proposed a similar
hydroplant that would displace far less water from the Gunnison,
allowing commercial rafting to remain a viable industry in the
region. Why doesn't the DEIS reveal Norwood's proposal? The
lack of disclosure leads us to suspect there is a minimal profit
margin below which the developers won't consider reasonable
alternatives. This lack of disclosure violates NEPA Section
1502.14.

RESPONSE OR-84: See RESPONSES to COMMENTS OR-8 and OR-9.

COMMENT OR-85: As a full disclosure law, NEPA requires the
Federal agency to "report sufficient information on the project
to allow informed public review and be able to make a responsible
decision." If material based on proprietary data (which doesn't
necessarily have to be disclosed according to NEPA) is referenced
in the DEIS, it must be disclosed. However, the developers have
not disclosed their cost-benefit calculations after referencing
them, thereby violating Section 4-12 of BuRec's NEPA Handbook.

RESPONSE OR-85: Please see RESPONSE to COMMENT OR-6.

COMMENT OR-8 6:

V. All rudimentary information about how the profits
will be dispersed are missing from the DEIS. The public is being
asked to approve the project without knowing who will benefit
from this public resource. Estimates by Mark Silversher, a
Norwood resident and supporter of Norwood' s hydroplant proposal
indicate that area water users will gain only 4 percent of the
profits and no reduction in water charges. The rest of the
profit will leave the state and the country. The sponsors have
refused to release information detailing their ability to fund
the project and what would happen in the event of loan defaults
and cost overruns.

RESPONSE OR-8 6: The amounts received by the UVWUA would be
significantly greater than 4 percent of the project profits.
Dollar estimates of these returns are included in the EIS.
Montrose Partners would fund the project with bank financing.
If the project appears profitable when it is financed, such
loans should be available. See RESPONSE to COMMENT OR-31

.

COMMENT OR-87: There may be a conflict of interest when BuRec
received profit from the project since it is the lead agency in
the EIS preparation. The DEIS of course doesn't raise this
possibility.

RESPONSE OR-87: Please see RESPONSE to COMMENT OR-32.
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WESTERN SLOPE ENERGY RESEARCH CENTER
(All the following comments are paraphrased—see their comment
letter for the complete comments)

COMMENT OR-88: ...The B/C analysis and selection of alternatives
are inadequate

.

RESPONSE OR-88: The financial feasibility analysis has been
clarified in the FEIS. See RESPONSES to COMMENTS OR-6 and OR-9
regarding smaller projects.

COMMENT OR-89: The Purpose and Need section does not acknowledge
the current regional power surplus or the impacts on
Colorado-Ute.

RESPONSE OR-89: See RESPONSES F-6 and OR-1 through OR-3.

COMMENT OR-90: Potential impacts to the Uncompahgre River are
not yet fully studied, and are not comprehensively presented in
the DEIS... It is unconscionable and illegal to rush the project
through the NEPA process with half-finished environmental impact
statements

.

RESPONSE OR-90: The discussion about the Uncompahgre River has
been expanded in chapters 2 and 3 of the FEIS. Refer also to the
table of contents for the comments and responses.

COMMENT OR-91: The presentation of project impacts is also
biased in favor of the project. The difference between
Alternative A modeled flows in the Gunnison River and the USGS
records of actual flows is significant .. .This is a critical
issue, because when you compare the project flows with
Alternative A it makes it seem less damaging than when compared
to the USGS numbers. That impacts all the baseline data used in
the DEIS and the analysis of economic impacts to fishing and
rafting.

RESPONSE OR-91: A direct comparison of alternative A flows to
USGS flows cannot be made for the total study period because
alternative A flows are based upon a simulation model. This
model was required to simulate flows in the river that would have
occurred had the Aspinall Unit been operating during the study
period—1952 thru 1983.

However, it is possible to compare flows entering the Black
Canyon from 1979 through 1983. These flows are presented for
alternative A in table 3.7 (p. 3-18) of the DEIS and for the USGS
in attachment B (which has been corrected for the FEIS) ; this
comparison is summarized in the following table.
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Average annual flow (ft^/s) entering
the Black Canyon for alternative A

and the USGS gauge (1979-1983)

Year Alternative A
Percent

USGS gauge difference

1,555 3.41
1,473 0.07

571 -3.15
1,040 4.52
2,226 18.15

1979 1,502
1980 1,472
1981 589
1982 993
1983 1,822

Averages 1,276 1,373 7.06

Reading the above data, it is shown that the differences in 4 of
the 5 years are insignificant. The percentage difference is less
than 5 percent, which is the accuracy of the gauge. The
percentage difference exhibited in 1983 cannot be explained
through allowable errors in the USGS gauge reading or through
errors in the UVWUA diversions. However, even with this
percentage difference, the measured impacts stated in the DEIS
would not change for any of the development alternatives because
flows entering the canyon are greater than 600 ftVs. See
RESPONSES to COMMENTS F-29, OR-22, and the RESPONSES to COMMENTS
No. 20 and 21 at the MONTROSE PUBLIC HEARING.

COMMENT OR-92: The claim of increased angler hours for building
the project seems pure guesswork. While some increase is
possible, saying the amount of flow is inversely proportional to
increases in angler hours (table 3.52) and thereby claiming
increased benefits for Alternative C is a pathetic manipulation
of the numbers. Moreover, the increase of human impacts to the
Black Canyon National Monument (which is managed as wilderness in
the canyon) and the BLM' s Gunnison Gorge Wilderness Study Area
(which is also being managed as wilderness) is not quantified,
nor is the possibility that increased use would trigger a permit
system for hike-in use of the two areas.

RESPONSE OR-92: Creel surveys over a period of years confirm
that angler use increases at lower flows. Flow reductions with
hydropower alternatives are lowest during peak recreational
seasons; however, an increase in use is predicted as described in
chapter 3 of the FEIS.

Increased use does lead to increased impacts and management
needs. Permit systems have already been implemented in the area
for some uses and an increased use of permit systems may occur
under any alternative.

COMMENT OR-93: The DEIS does not explore the potential under
Alternative A for a sizeable increase in angler hours on the
Gunnison River between the Smith Fork and Delta, based on the
McCluskey land purchase, nation-wide promotion of the area and
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the maintenance of flows and temperatures suitable to a Gold
Medal fishery. We maintain angler hours and the related fishing
economy will increase far more under Alternative A than the
claims made in table 3.52 for the development alternatives.
Moreover, the increase is in an easily accessible area,
benefiting a large majority of the public and will serve to
reduce fishing pressure and human impacts to the two wilderness
areas upstream.

RESPONSE OR-93: Use under alternative A and other alternatives
might increase. Area promotions, commercial advertising, special
designations, and other factors can all stimulate the public's
interest in and use of the area. We disagree that increased use
downstream from the Smith Fork will reduce pressure upstream; in
fact, it may increase use upstream as anglers and hikers seek
areas with less use. Overall, the potential for increased use
occurs under all alternatives. Management plans, based on
recreation-carrying capacity, have been developed to protect
resources.

COMMENT OR-94: Salt loading is a critical water quality
question, and of national concern because of the extreme cost to
the taxpayers of the Colorado River Salinity Control Project,
treaties with Mexico and impacts to other uses of downstream
water. I have a number of criticisms of the DEIS's treatment of
salinity ... .effect of more clean Gunnison River water on erosion
and salt loading in Uncompahgre Valley .. .effect on existing
aquifers and salt loading in Uncompahgre Valley ... seepage from
the Uncompahgre River itself ... impacts of wetland mitigation
program on salt loading and salinity concentration.

RESPONSE OR-94: See RESPONSES to COMMENTS F-36 and OR-52 . Also,
no significant effect is predicted on aquifers along the river.
The winter water table would rise along the river. The wetlands
mitigation area would be constructed in gravel areas of the
floodplain and would not provide seepage into saline formations.

COMMENT OR-95: UVWUA farmers and officials continually claim
they need more water, and would take more water out of the tunnel
if it was big enough. R&B projects in the last few years have
tried to increase the tunnel's hydrologic capacity. Table 2.1...
lists the UVWUA' s irrigation needs as 50,000 acre-feet per year
greater than supplies.

RESPONSE OR-95: The UVWUA improved the Tunnel during past
rehabilitation and betterment (R&B) projects to rehabilitate
older sections of the Tunnel, to repair damages resulting from
Tunnel operation, and to reduce annual maintenance costs. As a
result, minor hydraulic improvements have been made that have
slightly increased the capacity.

Table 2.1 in the EIS demonstrates the reliance the UVWUA must
place on return flows and inflows from Uncompahgre River
tributaries downstream of Colona, such as Spring and Cedar
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creeks. Water is reused in the valley. Without these flows, the
diversion demands listed in the table could not have been met.

COMMENT OR-96: While not proposed as an irrigation project.
Alternative C would enlarge the Tunnel and that, plus additional
flows provided by the Ridgway Reservoir, will leave more water
available to the farmers during the irrigation season. There
would be no downstream users to prevent use of the excess water.
That would move more water into the irrigating system and on the
fields and increase salinity levels.

RESPONSE OR-96: Enlarging the Tunnel would not result in
increased irrigation, although it would reduce the UVWUA'

s

dependency on return flows (see RESPONSE to COMMENT OR-95) .

Because irrigation is not increased, salinity levels would not
increase

.

COMMENT OR-97: Finally, allowing the sponsors to hire
contractors to submit reports to the Bureau for the DEIS is
tantamount to allowing the fox to design the henhouse. It makes
us question the data and arguments presented, considering HDR'

s

future interest in the project.

We request copies of the disclosure statements that the Bureau
should have negotiated with the contractors and a statement as to
how those jive with the statements in the 1986 proposal for
development services submitted by the Sponsors to the Bureau,
which states that HDR will design the project and serve as a
consulting engineer. This may be a blatant violation of NEPA
regulations governing the EIS process and could mean the entire
DEIS should be thrown out and a revised document written from
scratch.

RESPONSE OR-97: Please see RESPONSES to COMMENTS OR-31, OR-33,
and OR-128.

COLORADO TROUT UNLIMITED

COMMENT OR-98: Trout Unlimited here addresses two main issues
associated with the AB Lateral: (1) the project's potential
aquatic impacts, including its potential impacts to the
Gunnison's world-class trout fishery; and (2) the actual need for
the project.

Potential Aquatic Impacts: Trout Unlimited perceives the
potential for several resource-related problems with the
AB Lateral project, including:

A reduction of quality habitat for adult trout.

Harm to trout populations through low flows and associated
increases in summer river temperature and low temperatures in
winter and the formation of anchor ice.
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A lack of sufficient flow for float-fishing and rafting.

A loss of riparian habitat that is critical to the canyon
wildlife and. flora.

A threat to the Wild and Scenic designation of the
Gunnison by diminishing the resource and the wild, scenic, and
recreational opportunities that make the river eligible for such
designation.

Project Effects of the Gunnison Trout Fishery: The project has
caused considerable and heated biological debate in regard to its
potential impacts to the Gunnison's Gold Medal trout fishery.
The Draft EIS contends that a 300 ftVs minimum flow will not be
harmful to the renewed wild trout fishery, and in fact, may serve
to improve it

.

The DEIS states that 300 ft^/s flows will result in good annual
trout recruitment and will provide sufficient habitat and cover
for adult trout. But the DEIS then states that optimum flows for
trout are in the 500 ft^/s range.

Conversely, biologist Jack Stanford has studied the Gunnison
River for 20 years and strongly disagrees with the DEIS results.
Stanford agrees with the much respected studies on the Gunnison
wild trout recruitment, but believes that year round flows in the
300 ftVs range would be detrimental to the river and its trout.
Stanford argues that the Curecanti system has developed a
world-class, tailwater fishery through historic, typical flows in
the 500-1,000 ftVs range. By decreasing those average flows the
river's entire biological makeup, including its trout population,
will be adversely affected, contends Stanford. Stanford
calculates the river's optimum flow at 600 ft^/s.

Despite the current controversy over the effects of minimum flows
on the river's trout, there exists a consensus that places
optimum year round flows for the Gunnison in the 500-600 ftVs
range. In TU' s opinion, flows in that range would not only
ensure the protection and preservation of the total riverine
system, including its Gold Medal fishery, but would also allow
for a continued diversity and enjoyment of recreational
opportunities. Trout Unlimited therefore opposes any project and
resulting flow regime for the Gunnison that would permit the
river to frequently or periodically drop below its optimum flow
level of 500-600 ftVs.

RESPONSE OR-98: Average adult trout habitat is actually
projected to increase for 10 out of 12 months for rainbow trout
and 12 out of 12 months for brown trout (see figures 3.16 and
3.17). Temperatures and their effects on trout are discussed in
chapter 3 of the FEIS and RESPONSES to COMMENTS F-58, OR-23, and
OR-69. Riparian vegetation is discussed in RESPONSE to
COMMENT F-50. In general, negative riparian impacts are not
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expected, as flow reductions would be least in the growing
season. The river would still be eligible for wild and scenic
designation (see RESPONSE to COMMENT 1-81) .

Regarding minimum flow versus optimum flows, the FEIS recognizes
that postproject flows would not be optimal. However,
alternative A (no action) is also not optimal. Minimum flows
(300 ftVs) are the same with or without the project, although
these flows would increase in frequency with development.
However, average postproject flows (654 ftVs for alternative E)

are actually closer to the 500- to 600-ftVs optimum than are
preproject flows (1,103 ftVs) . See RESPONSE to COMMENTS 0-63 and
0-71 for additional information.

Regarding Dr. Stanford's disagreement with the DEIS, comments to
that effect have not been received.

COMMENT OR-99: Project Need: Trout Unlimited must question the
actual need and purpose of the project. The rationale behind the
project does not stem from a need for electricity. The project
has been proposed because the UVWUA wants to shorten the life of
its long-standing federal loan and debt for the construction of
the Gunnison Tunnel and its irrigation facilities. That debt is
due in 2048, but it is the desire of the UVWUA to retire the debt
by 2004. By building the AB Lateral, the UVWUA, through the
guidelines of PURPA, will be able to sell the newly generated
power to Public Service Company. PURPA requires local power
companies to purchase locally generated excess power whether it
is needed or not. There is no need for this power. In fact,
there is an overabundance of power in this area of Colorado. In
addition, the local power company in the Montrose area, Colorado
Ute, is on the brink of bankruptcy. Yet PURPA regulations will
force Public Service to buy - and therefore to sell - the power.
In the long run, this power sale could further dilute or
undermine the foundering Colorado Ute's electrical market, as
well as impose unnecessary cost burdens on local residents'
utility bills.

Conclusion: There appears to be no need for the AB Lateral
Project other than to accommodate the water users' reduction of
debt to the federal government. Their self-motivated purpose
could quite possibly be detrimental to the Gunnison River, its
wildlife, and its users.

RESPONSE OR-99: See RESPONSES to COMMENTS F-6, and OR-1 and
OR-77

.

AUDUBON SOCIETY OF WESTERN COLORADO
COMMENT OR-100: The reduced flows in the Gunnison River,
especially in the winter, will affect an entire ecosystem. No
one knows what will happen to this river system if constant low
flows such as these are instituted. The lack of fluctuating
flows (spring highs) on the riverine system will greatly alter
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the Gunnison. Icing in winter and the effect that icing will
have on the otter population, as well as on fish and bald eagles
is of great concern to us. We feel the DEIS does not adequately
address and answer these questions.

RESPONSE OR-100: Periodic "high flows" during the spring would
occur if the project is implemented and would continue to
restructure the vegetation community of the Gunnison River. The
major flow change would occur in the winter, yet winter flows
would still be higher than natural winter flows. Please see
RESPONSES F-50 and F-55 for further discussion. We believe that
data provided within the DEIS are adequate to predict impacts to
otters and bald eagles. Project sponsors have agreed to
implement a bald eagle monitoring program recommended by the FWS.
Additional information on otters can be found in RESPONSES to
COMMENTS F-58 and F-103.

COMMENT OR-101: The dramatic reduction in flow (to as low as
24 ftVs) in the Uncompahgre River through Montrose is astounding.
This river reach will become choked with vegetation and will no
longer be a river. Wildlife in that reach will be greatly
affected. Although mitigation is proposed, we wonder if the
point is being missed. Displaced individuals of various species
will not easily move up- or downstream to where there is a river
because there are already individuals in the available habitat.
Nature does not allow for overcrowding and displaced individuals
will likely die. Once again, habitat is lost, being whittled
away piece by piece. Downstream the changes in the river will be
as bad. The river becomes as in flood, but it will occur year
round. The erosion of streambanks will be enormous.

RESPONSE OR-101: The project would result in riparian vegetation
increasing along the Uncompahgre River between the South Canal
and the tailrace (see chapter 3 of the FEIS) . Riparian
vegetation would develop on any newly exposed riverbanks and
could actually provide additional wildlife habitat. The FEIS
text has been expanded to more fully describe vegetation and
other impacts along the Uncompahgre River.

COMMENT OR-102: There is no need for the project, here or in the
region. There is excess power today, and increasingly, people
are using conservation practices. The project's cost-benefit
ratio is so low (from 1.001 to 1.056) that one wonders about the
inevitable cost overruns. The final cost-benefit ratio will very
likely be even less acceptable.

RESPONSE OR-102: Need for power is only one of four principal
needs for the project cited by the Sponsors. See purpose and
need section (chapter 1) in the FEIS and RESPONSE to COMMENT F-6.

NATIONAL PARKS AND CONSERVATION ASSOCIATION

COMMENT OR-103: The Bureau of Reclamation can not lawfully
approve the proposed AB Lateral Hydropower Facility unless it is

L-64



demonstrated that the project will not impair or derogate
National Park System values and resources or visitor enjoyment of
National Park System values and resources. The Bureau has failed
to demonstrate nonimpairment

.

The basic legal standard for protection of national park units is
established by the National Park System (NPS) Organic Act,
together with its 1978 "Redwoods amendments," which impose
general standards prohibiting "impairment" or "derogation" of NPS
values and resources, except where necessary for reasonable
protection and enjoyment of park visitors.

The 1916 NPS Organic Act provides that the "fundamental purpose"
of national parks, monuments, and reservations is:

to conserve the scenery and the natural and historic objects
and wildlife therein and to provide for the enjoyment of the
same in such manner and by such means as will leave them
unimpaired for the enjoyment of future generations.

16 use Section 1 (Act of August 25, 1916, 39 Stat. 535).

The 1978 "Redwoods Amendments" to the NPS Organic Act
specifically prohibit the Secretary of the Interior from
approving any action or project that could "derogate" the values
and resources of any NPS unit .

The authorization of activities shall be construed and the
protection, management, and administration of these areas shall
be conducted in light of the high public value and integrity of
the National Park System and shall not be exercised in derogation
of the values and purposes for which these various areas have
been established , except as may have been or shall be directly
and specifically provided by Congress.

16 use Section la-1 (As amended Public Law 95-250, Title I,

Section 101(b), March 27, 1978, 92 Stat. 166.) (Emphasis added.)

The "extra-park reach" of the derogation provision was
strongly emphasized in the report of the key Senate committee
recommending the Redwoods Amendments, which explained that their
purpose was:

to refocus and insure that the basis for decisionmaking
concerning the System continues to be the criteria provided
by 16 use Section 1,

emphasizing that

this restatement of these highest principles of management
is also intended to serve as the basis for any judicial
resolution of competing private and public interests in the
areas surrounding Redwood National Park and other areas of
the National Park System .
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Report of the Committee on Energy and Natural Resources of the
United States Senate, 95th Cong., 1st Session, Senate Report
No. 95-528, at pages 7-8 (1977). (Emphasis added.)

These key and controlling statutory requirements of the National
Park System Organic Act must be addressed and complied with by
the Bureau of Reclamation in its review of the proposed
AB Lateral Facility. The Bureau of Reclamation has improperly
failed to acknowledge these statutory requirements in the draft
EIS. Furthermore, the draft EIS fails to assess whether the
predicted impacts of the proposed AB Lateral project will result
in impairment or derogation of NPS values, resources or visitor
enjoyment. This analysis should be completed by the National
Park Service and included in the DEIS.

RESPONSE OR-103: Considerable disagreement exists to what
extent the Redwoods Amendments grant the Secretary of the
Interior "extra-park" reach regarding a national monument.
However, whether or not the amendments apply is not the primary
issue; the issue is the impact on the Monument. The FEIS
concludes that significant, adverse impacts would not occur in
the Monument. Flow changes are significant, particularly in
winter months, when average winter flows would be reduced to
approximately 500 ftVs. The NPS has also commented on the EIS
and has expressed concerns with the development alternatives;
however, they have not made any assertion of violation of the
"Organic Act" or the Redwoods Amendment.

When the Federal Government removes land from the public domain,
the courts have established that the Government reserves with
that land the amount of water necessary to fulfill the specific
purpose of that reservation. By definition, a Federally reserved
water right provides sufficient water to meet the purposes of the
original reservation. Because the Sponsor's 1982 and 1987
hydropower right would be junior to the Federally reserved water
rights, the project would not injure the purposes for which the
Monument was dedicated.

COMMENT OR-104: The draft EIS fails to explicitly or adequately
describe, or assess potential impacts to, the values, resources
and visitor enjoyment of Black Canyon of the Gunnison National
Monument. As a result, the Bureau of Reclamation is unable to
demonstrate that the project will not impair or derogate park
values, resources and visitor enjoyment. Available information
indicates, however, that the values, resources and visitor
enjoyment of the Monument will be impaired by the project.

RESPONSE OR-104: The great majority of use of the Monument
occurs during the summer and occurs along the rims of the
Monument. During this period, flow changes are least with
alternatives for the AB Lateral Facility, and negative or
positive impacts would be the least. (See RESPONSE to
COMMENT P-61 concerning flow changes in the Monument.)
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A predicted increase in visitor use in the Monument along th©
river could occur, especially before and after the peak
recreational season, a use that has both negative and positive
effects. The greatest changes due to the AB Lateral Facility
would occur in the late fall and winter.

COMMENT OR-105: The draft EIS fails to adequately assess
potential impacts to the values, resources and visitor enjoyment
of Black Canyon of the Gunnison National Monument. The draft EIS
fails to adequately evaluate how the proposed AB Lateral Project
will affect flow regimes below the tunnel throughout the year.
The EIS should provide information on what the flow will be on a
weekly or other consistent periodic basis throughout the year.
Without this information, it is impossible to meaningfully assess
the impacts of the new flow regime. It fails to adequately
assess how the new flow regime will affect the ecology of Black
Canyon of the Gunnison National Monument. In particular, the
draft EIS fails to adequately assess the effects of stabilizing
the existing flow and reducing its seasonal variations.
Specifically, the draft EIS fails to adequately analyze the
affect of the new flow regime on:

- fish, and other invertebrates;

- aquatic insects, and how any change in insect populations
will affect fish;

- rare, endangered and threatened species in the Monument,
including cutthroat trout;

- riparian vegetation, especially the encroachment of woody
plants;

- sediment levels and how sediment levels affect river
ecology, including insect and fish populations;

- the geomorphology of the Gunnison River through the
Monument;

- especially, how the new flow regime will affect the
accessibility of the Canyon bottom, how increased accessibility
will affect visitor use levels, and how increased visitor use
levels will affect visitor enjoyment of the Monument' s wilderness
values, especially solitude and a sense of remoteness;

- visitor enjoyment, including visitors' visual and audio
perception of the Black Canyon.

RESPONSE OR-105: The FEIS has been expanded in several areas in
chapter 3 (streamflows, fisheries, river mechanics, and
vegetation) to discuss impacts on the Monument. The DEIS and the
FEIS contain flow tables throughout a given year for all
alternatives. The short-term fluctuations under development
alternatives would not be changed or would be reduced (see
RESPONSE to COMMENT F-82)

.
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The effects of the new flow regime under development alternatives
are discussed in the DEIS and the FEIS. Greatest changes occur
during the winter when existing flow levels are extremely
unnatural. Peak flows in the spring would be only slightly
affected. No known endangered or threatened fish species exist
in the Monument. The native cutthroat trout has been gone from
the Gunnison River for many decades (Wiltzius, 1977)

.

The geomorphology of the river in the Monument is not projected
to change. The potential for increased use along the river would
occur under development alternatives, primarily in the early
spring and the late fall. Increased use does reduce solitude,
although users can disperse more readily at lower flows. If use
is too high under any alternative, including alternative A, the
NPS will need to manage this use. The NFS currently reports
increased use. The river would be noticeably lower in the
winter, resulting in visual and audio impacts (recognized in the
EIS) .

COMMENT OR-1 6 : Available information indicates that the values
and resources and visitor enjoyment of the Monument will be
impaired by the proposed AB Lateral project.

As proposed, the AB Lateral Project will divert approximately
70 percent of the Gunnison River's annual flow. In addition, the
project will apparently reduce water levels through the Monument
to a minimum of 300 ftVs during 50 percent of the year. This
represents a dramatic reduction in current flows. It is our
understanding that current average monthly flows for normal years
average 1000 ftVs, and that the river is reduced to a flow of
300 ftVs only about 8 percent of the time.

As noted above, the draft EIS fails to adequately assess the
effect of this new flow regimes on the values, resources and
visitor enjoyment of the Monument. But the probability of
impairment of the Monument's natural processes is high in light
of such substantial changes.

Furthermore, the reduced flows will dramatically increase the
accessibility of the Canyon bottom to visitors. The draft EIS
fails to recognize that increased accessibility may impair some
of the values and resources which the Monument and its 1976
wilderness designation were set aside to protect.

Increased accessibility is likely to result in increased
visitation to and use of the inner canyon which is designated as
wilderness. This is not necessarily a bad result in and of
itself, but increased visitation may result in the loss of
solitude, a sense of remoteness, and the overall experience of
the inner gorge as "a wild place." In other words, the
Monument's wilderness values - and visitor enjoyment of these
values - are likely to be impaired.

In addition, visitor enjoyment of the Monument's scenic and
aesthetic qualities is likely to be impaired by the project. The
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major visitor activity at the Monument is viewing the canyon from
viewpoints on the rim. Visitor's perception and enjoyment of the
canyon is shaped in part by the sight and sound of the river
below. The reduced flows caused by the project will inevitably
diminish or eliminate the roaring sound of the river now produced
by higher flows. This roaring sound dramatizes the historic
story the Monument was set aside to tell - the carving of Black
Canyon by the Gunnison. Similarly, reduced flows will alter the
visual appearance of the river, changing its visual character to
that of a small stream rather than a powerful river capable of
carving the canyon. These aesthetic issues may seem of little
significance to the Bureau of Reclamation. But they are
fundamental to the reasons why Congress established certain
places—like the Black Canyon—as units of the National Park
System, and they are fundamental to visitor enjoyment.

RESPONSE OR-106: Alternatives being considered would increase
diversions from the Gunnison River between 29 percent and
34 percent. When added to irrigation diversions, the total
diversions from the Gunnison would range from 58 to 64 percent.
However, irrigation diversions are part of the baseline,
no-action conditions that have prevailed for most of the
20th Century. As such, it is appropriate to view only diversion
increases (29 to 34 percent) . Complete flow tables and summary
tables are included in the DEIS and the FEIS for more detailed
comparisons

.

The DEIS and the FEIS recognize increased use due to the project
with both beneficial and adverse impacts. However, carefully
studying flow tables, as well as river stage information, is
needed to understand the impacts of additional use. The Black
Canyon is accessible in low flow years, and comparing
recreational season flows under alternative A in low flow years
with development alternative flows shows that changes are the
very least in these months because the Tunnel is often filled to
or near capacity during the recreation season of low water years.
Increases in visitor use would be more probable in the spring and
the fall. The concern about increased use and its effect on
wilderness values and management is legitimate, but this concern
is probably valid under all alternatives, only now coming to the
forefront because of extensive publicity about the river'

s

fishery and other factors. See RESPONSE to COMMENT F-61 for
additional discussion.

The aesthetic (visual and audio) concerns are recognized and
expanded in chapter 3 (recreation section) of the FEIS. These
changes would be apparent in most winters and, to a lesser
extent, in other months. The winter flow changes are large, when
most of the increased diversions occur. However, the diversions
result in flows that are much closer to natural than now occur
under alternative A.
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COMMENT OR-107: A decision to approve the proposed AB Lateral
project would be premature and inappropriate prior to
quantification of the Monument' s federal reserved water right by
the National Park Service.

The Colorado courts have recognized that Black Canyon of the
Gunnison National Monument has a federal reserved water right for
that amount of water necessary to fulfill the Monument's
purposes. The NPS is now initiating studies to quantify that
right. It is our understanding that these studies will take
about 1-1/2 to 2 years.

The Monument's federal reserved water right is senior to the
Uncompahgre Valley Water User's conditional right for the
AB Lateral Project. Under state law, the Uncompahgre Water Users
may not harm any senior water right including the NPS's federal
reserved water right for Black Canyon National Monument.

It is not possible to determine whether or not the operation of
the proposed AB Lateral project will harm the NPS's federal
reserved water right until the NPS completes its studies and
quantifies the federal reserved water right for the Monument.
Thus, it would be inappropriate for the Bureau to approve the
project until the NPS completes quantification.

The studies that the NPS will be completing to quantify the right
are also needed to fully and properly assess the potential
impacts to the Monument from the project. Thus, at a minimum,
the Bureau should postpone any decision on the proposed
AB Lateral project until the NPS has a chance to complete these
studies.

The draft EIS appears to assume that the Monument's federal
reserved water right will be a minimum flow of 300 ftVs year
round. While this figure has been discussed as the minimum
amount of flow needed to minimally protect the lower Gunnison
Gorge's game fish population, there has been no determination
that 300 ftVs is, or is even likely to be, the quantification
recommended by the NPS. The Bureau should not rely on this
figure to make conclusions regarding impacts to the Monument.

RESPONSE OR-107: Data and information collected downstream and
within the Monument have been used to assess impacts in the DEIS
and the FEIS. We think that this information is adequate for the
decisionmaking process. Mitigation measures have been added to
the proposals to reduce adverse impacts. See also RESPONSES to
COMMENTS F-1 and F-11. The reserved water right is senior to the
hydropower rights of the AB Lateral Project.

COMMENT OR-108 : The existing tunnel is registered as a national
historic site on the federal register. Thus, the AB Lateral
Project must be assessed under the provisions and procedures of
the National Historic Preservation Act. This hasn't been done.
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RESPONSE OR-108: Reclamation originally nominated the Tunnel to
the National Register. If alternative C were implemented,
additional consultation would be required.

COMMENT OR-109: There is surplus electric power currently
available throughout the west. There is thus no need for the
project. The purpose and need section of the draft EIS should
admit this fact.

RESPONSE OR-109: See RESPONSES to COMMENTS F-6 and OR-1.

COLORADO TROUT UNLIMITED

COMMENT OR-110: The project is economically infeasible, as there
is surplus electric power, and Colorado-Ute has now gone
bankrupt

.

RESPONSE OR-110: See purpose and need section (chapter 1) in the
FEIS and RESPONSES to COMMENTS F-6 and OR-1.

COMMENT OR-111: The project forces Montrose area farmers to use
contaminated water from the Uncompahgre River rather than clean
Gunnison water.

RESPONSE OR-111: See RESPONSE to COMMENTS OR-10, OR-65 and
OR-66.

COMMENT OR-112: The reduced flows on the Gunnison would have a
negative impact on the important rafting and fishing economy as
well as to threaten fish and wildlife.

RESPONSE OR-112: The DEIS and the FEIS project an increase in
fishing and a decrease in rafting. Economic effects are also
described. Chapter 3 contains an analysis of fish and wildlife
impacts

.

COMMENT OR-113: The proposed wild and scenic designation for the
Gunnison River would be threatened. Aurora' s plan for trans-
mountain diversions could further reduce flows.

RESPONSE OR-113: The Gunnison River would remain eligible for
designation; some of the criteria would be affected as stated in
the DEIS and the FEIS. Aurora (and others) have studied the
Gunnison River Basin as a source of transmountain diversions;
these proposals will be reviewed through various processes
including NEPA and would have to consider the AB Lateral
Facility. The transmountain diversion proposals are currently
not in the NEPA process and have not been considered in
alternative A or the development alternatives.
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SIERRA CLUB LEGAL DEFENSE FUND
COMMENT OR-114: The Bureau of Reclamation NEPA Handbook and the
Council on Environmental Quality (CEQ) NEPA regulations describe
the alternatives chapter as "the heart of the environmental
impact statement .

"

CEQ regulations (40 C.F.R. Section 1502.14) require federal
agencies to rigorously and objectively evaluate all reasonable
alternatives, including those not within the jurisdiction of the
lead agency, in order "to provide a clear basis for choice among
options by the decisionmaker and the public." However, (with the
exception of the No Action Alternative, A) the AB Lateral DEIS
includes only so-called "alternatives" (B,C,E,F) that actually
are nearly clones of the proposed action. All divert large
amounts of water, year-round, generate substantial income for the
project's sponsors, and have similar, significant negative
environmental, economic and social impacts to the surrounding
region. Reasonable alternatives that divert less water and
subsequently generate less income but have fewer and less
significant environmental, social and economic impacts are either
not included in the DEIS or were dropped from study (F-3 through
F-6, G, and H)

.

Only one alternative (F) proposed to mitigate some of the
environmental impacts. However, its mitigation measures were
vaguely and incompletely presented, and no studies were made of
the effectiveness or viability of those measures. Meaningful
analysis of this alternative in the DEIS is thus impossible.

RESPONSE OR-114: See RESPONSE to COMMENT OR-5.

COMMENT OR-115: The similarity of alternatives described in the
DEIS and the lack of small scale project alternatives violates
CEQ regulations requiring all reasonable alternatives be
considered (Section 1502.14). It further violates the BUREC

s

NEPA Handbook, section 4-9. B. 2, which states: "Each alternative
should be a distinctly different approach, and may emphasize the
achievement of some objectives at the expense of others."

The current selection of alternatives doesn't allow for adequate
analysis of the project by the reviewing public, which is being
asked to comment on the diversion of a public resource for
private gain. In fact, the skewed range of alternatives
prejudices the DEIS and consequently the public and federal
decision makers in favor of a large project with substantial and
widespread impacts, even if the least damaging alternative is
selected.

RESPONSE OR-115: Only reasonable alternatives have been
considered; see RESPONSE to COMMENTS OR-5.
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COMMENT OR-116:

B. Alternatives dismissed from further study were
eliminated based on secret economic data and an arbitrary and
undisclosed determination of what amount of profit is acceptable
to project sponsors.

1. The method of determining economic feasibility was
presented in the DEIS as a benefit-cost ratio. Any alternative
rating 1.00 or higher was considered feasible and retained.
Those below 1.00 were considered infeasible and eliminated.

However, with a benefit-cost ratio of only 1.056 for the
sponsor' s preferred alternative (C) , it seems obvious that there
is a hidden margin of profit embedded in the numbers. No prudent
investor would sink $63 million in a project that only returned
five cents on the dollar - you can get a better return at the
bank. Representatives of Mitex, UVWUA (these two are the
Sponsors) and BUREC have admitted in private communication with
representatives of Western Colorado Congress that there is indeed
an undisclosed figure in the benefit-cost ratio on the cost side
that represents the acceptable rate of return on the sponsor's
investment

.

Thus, the DEIS benefit-cost ratio does not represent a true
benefit-cost ratio or even the actual economic feasibility of any
alternative. Instead, it represents the amount of guaranteed
profit the sponsors desire before building any alternative.

2. Nowhere in the DEIS is this fact disclosed, even
though the benefit-cost ratio used is described in summary on
page S-11, and in extensive detail on pages 2-40 and 2-44.

Instead, as on page 2-40, the benefit-cost ratio is represented
as a strict comparison of the costs of building the project
versus benefits to the sponsors: "The benefit/cost ratio for each
of the alternatives (F-3 through F-6) is less than 1.0, implying
that the costs of development incurred by the Sponsors are
greater than the benefits."

The actual numbers remain unknown, as does the Sponsor's
acceptable rate of return.

RESPONSE OR-116: See RESPONSE to COMMENT OR-6.

COMMENT OR-117: Because the benefit-cost ratio was used to
determine which alternatives were included in the DEIS; because
it was used to eliminate alternatives with lesser negative
impacts from consideration as uneconomical; and because it can be
further construed to mean all smaller scale projects are
uneconomical and therefore infeasible; the omission of a
description of the "acceptable rate of return" component of the
benefit-cost ratio in the DEIS significantly influences the
public, elected officials and federal agencies' ability to
adequately review the project.
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This omission violates BUREC s NEPA handbook section 4-12: "The
NEPA is not interpreted as requiring the release of proprietary
information; however it is a full disclosure law and Federal
agencies are expected to have and report sufficient information
on the project to allow informed public review, and be able to
make a responsible decision."

Instead, as presented in the DEIS, the benefit-cost ratio is
disinformation. Moreover, the use of the word "implying" on page
2-40 is unusual in describing a factual statistic, and indicates
that BUREC, as author of the DEIS, knowingly covered up the true
nature of the benefit cost ratio.

See NEPA regulation referring to the use of benefit-cost ratios
in an EIS: 40 C.F.R. 1502.23.

RESPONSE OR-117: See COMMENTS to RESPONSES OR-6 and OR-7

.

COMMENT OR-118: The alternatives selected in the DEIS ignore
proposals by outside entities to develop a profitable
hydroelectirc project on the Uncompahgre Valley Water Users
system. The alternatives also ignore BUREC s own studies which
have determined that a small scale project on the UVWUA South
Canal is economically viable and attractive. This is a blatant
violation of the National Environmental Policy Act and 40 C.F.R.
1502.14.

1. The town of Norwood's current proposal to build a 900 ftVs
project on the Uncompahgre Valley Project's South Canal was not
considered. This proposal is smaller than the smallest
alternative included in the DEIS (E: a 950 ftVs project on the
AB Lateral and is proof that smaller projects are economically
feasible and should be included within the range of reasonable
alternatives

.

2. A 1980 report by the Department of Interior's Water and Power
Resource Services, now BUREC titled Report on Assessment of Small
Hydoelectric Development at Existing Facilities, found the UVWUA
South Canal hydroelectric project (project # UC283132) to be
among 37 highly attractive and economically feasible projects out
of 159 sites studied nationwide.

RESPONSE OR-118: Reclamation concurs that development of South
Canal sites may have been feasible in 1980; however, under
present conditions, they are not considered feasible. (Also see
RESPONSES to COMMENTS OR-8, OR-9, and OR-84 .

)

COMMENT OR-119:

D. The lack of medium and small-scale alternatives has made
it extremely difficult for the public, local governments, and
federal and state agencies to hold meaningful discussions about
ways to lessen negative impacts while still generating revenue
for project sponsors.
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During an informal meeting of several parties participating in
this NEPA process (BUREC, Mitex, UVWUA, Colorado Division of
Wildlife, Western Colorado Congress, and rafters) on June 1 in
Montrose, talks were initiated to find such common ground. These
talks, however, have been delayed because no such alternative is
in the DEIS. It is likely that if a compromise agreement was
made, it would be for an alternative not covered in the DEIS,
thus requiring BUREC to revise and reissue the DEIS.

For these reasons. Western Colorado Congress and The Wilderness
Society request revision of the DEIS to remedy current
inadequacies, specifically:

1. Inclusion in the selection of alternatives examples
of small-scale projects that balance electricity and revenue
generated against lesser environmental, social, and economic
impacts.

2. Inclusion in the selection of alternatives existing
proposals from outside entities, or;

3. Exclusion of those alternatives in a revised DEIS,
but inclusion of a comparison of the Sponsor' s proposed
alternatives with those proposed by other entities; detailing
power and revenue generated and environmental, economic, and
social impacts.

4. Use of benefit-cost ratios where 1.0 represents
break even or where the investor's acceptabale rate of return and
the difference that represents from break even is explicitly
mentioned.

RESPONSE OR-119: See RESPONSE to COMMENT OR-9.

COMMENT OR-120:

II . Financial Information

The financial information necessary for the public, local
governments, and state and federal agencies to adequately
evaluate the proposed AB Lateral Project and its various
alternatives was not released in the DEIS and has been kept
confidential despite repeated requests from citizens and public
interest groups

.

Such information includes portions of contractual agreements
between Mitex and the UVWUA, project costs (design/construction,
land acquisition, environmental mitigation, financing, legal
fees, and administrative costs) , economic liability, and division
of profits. Without this data, it is impossible to fully analyze
the adequacy of the Sponsor's proposal or compare alternatives,
as well as evaluate the potential for cost overruns, the adequacy
of proposed environmental mitigation, economic liability, and the
value of this project to the local and regional economy. The need
for this information is addressed in section 4-12 of BUREC s NEPA
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Handbook: "The NEPA is not interpreted as requiring the release
of proprietary information; however, it is a full disclosure law
and Federal agencies are expected to have and report sufficient
information on the project to allow informed public review, and
be able to make a responsible action."

Lack of this information has triggered FOIA requests and a
Congressional inquiry from Representative George Miller, D-Ca.,
chair of the Subcommittee on Water and Power Resources of the
House Committee on Interior and Insular Affairs.

1. The contract between Mitex and the Uncompahgre
Valley Water Users Association (UVWUA)

:

The Sponsors and BUREC have refused written requests by public
interest groups as well as members of the UVWUA to review this
contract

.

While the AB Lateral Project is being touted as a major economic
benefit to the local community which entails no liability for the
local water users, the Sponsors have refused to release the one
document that details the method and ability of Sponsor's to fund
the project; how much revenue will be generated; who gets it and
how it will be divided; and who is liable if the Sponsor's
default on loans in the case of cost overruns, natural disaster
or lawsuits stemming from damage to private property.

RESPONSE OR-120: See RESPONSE to COMMENT OR-31.

COMMENT OR-121: The EIS should include certain portions of
Sponsors' Proposal for Development Services of January 3, 1986.
Even though this document was referenced in the 1988
Environmental Assessment of the AB Lateral Project, and therefore
legally must be released if requested, BUREC and Department of
Interior have withheld the bulk of this document from several
FOIA requests by Mr. Mark Silversher and a written request from
WCC.

BUREC officials and the DOI's Solicitor's office stated that the
document was mistakenly referenced in the 1988 EA and can not be
released because it contains trade secrets of a proprietary
nature associated with Mitex being able to negotiate in good
faith with the UVWUA. BUREC withheld portions of the document
that included: reference to two alternative hydro sites; all
financial considerations; descriptions of planning studies;
hydrologic analysis; description of design elements; and
descriptions of contractor services.

Portions of this information are necessary to determine if
smaller projects with less damaging environmental, economic, and
social impacts are economically feasible, and at which locations;
to compare alternatives; and to determine the potential of and
liability for cost overruns and project delays, which in turn
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will effect the economic feasibility on the Sponsor's contract
with Public Service Company of Colorado, the purchaser of power
produced by the Project.

RESPONSE OR-121: See RESPONSE to COMMENT OR-31

.

COMMENT OR-122 : 3. Lease of Power Privilege (Bureau) and
distribution of profits:

The project is labelled a "money-maker" by the Sponsors and BUREC
personnel, and in the DEIS alternatives were rated based on the
maximization of profit.

While the sponsors have actively campaigned for this project by
stating it will earn a substantial amount of money for the UVWUA
farmers and benefit all local businesses, the DEIS does not
indicate how much money will be made, how profits will be
distributed and among whom. All documentation detailing such
information has been kept confidential, except for the generic
statement in the DEIS that income generated will go to Mitex,
UVWUA and the U.S. Treasury.

As this is a public resource, the public has a right to know
approximate amounts and division of income. Indications are that
the bulk of revenue this project will generate will go Mitex.
Not only is this money going out of the region and out of the
state, but since Mitex is owned by a French corporation (Sithe)
it will go out of the country. The degradation of a local and
national resource of significant value for the benefit of a
foreign investor is a significant issue about which the public
has a right to know.

Furthermore, while not stated in the DEIS, the portion of the
money that goes to the U.S. Treasury goes to the Reclamation
Fund. (This is a result of a lease of power privilege that must
be granted by the BUREC, which still owns the UVWUA system.) The
Reclamation Fund is an account set up by Congress where income
from existing BUREC projects is deposited to fund future BUREC
projects. There is some question as to the objectivity of a lead
agency in an EIS process which stands to benefit materially from
development of the project, yet has not publicly disclosed, or
even discussed, that gain.

RESPONSE OR-122: See RESPONSES to COMMENTS OR-31 and OR-32

.

COMMENT OR-123: For these reasons. Western Colorado Congress and
The Wilderness Society request:

1. Publication in a revised DEIS of the elements of the
Mitex-UVWUA contract regarding the source and method of project
financing, division of profits, and liability.

2. Release of the relevant portions of the Sponsor's proposal
for Development Services of Jan. 3, 1986; and inclusion in a
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revised DEIS of descriptions of project financing, alternative
project sites, project costs and contractor services.

3. Publication in a revised DEIS of detailed estimates of the
revenue the project will generate and how that will be
distributed; including estimates of the share going to the
Reclamation Fund.

RESPONSE OR-123: Please see RESPONSE to COMMENT OR-32.

COMMENT OR-12

4

: Uncompahgre River Erosion and Impacts to
Wetlands and Riparian Zones; NEPA requires full study of all
impacts of all alternatives in the DEIS, in order to allow the
public, local governments, and state and federal agencies to
fully evaluate the proposed project. The AB Lateral DEIS was
released, however, with only preliminary study of impacts to the
Uncompahgre River Corridor, and before in-depth studies on
erosion, wetlands and mitigation were completed.

This is a clear violation of NEPA and section 4-12 of BUREC

s

NEPA Handbook: "Bureau policy is not to move ahead on proposals
where relevant information is lacking so as to preclude the
meaningful analysis of alternatives, impacts or the means to
mitigate impacts."

1. The DEIS identifies erosion along the Uncompahgre
River corridor below the tailrace as a significant problem, while
at the same time it also says only preliminary studies have been
made: "Preliminary studies conducted by the Sponsors indicated
that about 25 percent of the river banks between the tailrace and
Delta (26 miles) may require treatment." (emphasis and
parentheses added; page 2-16)

.

RESPONSE OR-124 : Studying impacts to the Uncompahgre River
continued after the DEIS was published in April 1989. The
results of in-depth investigations that were completed during the
summer of 1989 are included in the FEIS.

Using preliminary data in the DEIS was not a violation of NEPA or
Reclamation's NEPA Handbook. No significant change occurred in
the magnitude of the impacts or the bank stabilization program.
Reclamation will not move ahead on that program until both the
FEIS and the Record of Decision are completed. (The Record of
Decision will not be issued until 30 days following the filing of
the FEIS.)

COMMENT OR-125: No information is included to assess impacts of
the proposed bank stabilization measures. No information is
included regarding potential loss of wetlands due to
canalization, concrete and rock riprap, the cutting off of
meanders, revetments, etc. While the DEIS estimates there are
5,000 acres of wetlands along the Uncompahgre corridor between
the tailrace and Delta, no estimates of impacts or proposed
mitigation for loss of all or part of these wetlands is included.
Because of the policy of no net loss of wetlands, this is a
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substantial omission, affecting both the scale of negative
impacts created by this project, estimated projects costs, and
the benefit-cost ratio of each alternative. No information is
included regarding contracts for rights-of-way agreements on
private property. Because such work will entail extensive
construction and alteration of these private lands, this is a
substantial omission, which could affect the costs of each
alternative. No analysis was made in the DEIS of impacts to
private and public lands resulting from construction of the
stabilization measures. Failing to address these impacts is a
violation of the Clean Water Act 404 regulations governing
impacts to wetlands and of NEPA. It could also substantially
affect estimated project costs and the benefit-cost ratio for
each alternative.

6. No details were included in the DEIS regarding a
proposed sinking fund, which would cover the costs of continued
monitoring and stabilization work on the Uncompahgre. It is
likely such work would be extremely expensive. The cost of bank
stabilization was listed in the DEIS as one of the reasons for
eliminating alternatives G and H from the DEIS as uneconomical.
Moreover, considering the cost of such work from past floods in
1983 and 1984, it is important for the community to know how
large the sinking fund would be, how long it would last, and who
would be liable for damage and lawsuits from damage to property
in the event the fund was depleted.

RESPONSE OR-125: See RESPONSES to COMMENTS OR-13 through 17.

COMMENT OR-126:

IV. Purpose and Need (See actual Sierra Club Legal Defense Fund
letter for preface to these requests.)

Therefore, Western Colorado Congress and The Wilderness Society
request

:

1. A revised DEIS purpose and need section that
discusses the need for electricity based on a larger regional
context; present regional surplus capacity; and the need to keep
utilities solvent.

2. A revised DEIS that includes in the impact analysis
a section on how selling AB Lateral at high prices to a
guaranteed market will affect other regional power suppliers, the
future of regional utilities, and the costs to consumers of this
power.

3. If PSC purchases Colorado-Ute, its needs for power
in the future will change significantly. That change must be
reflected in a revised DEIS section on purpose and need.

4. A revised DEIS must take into account the project's
impacts on conservation and depletion of natural resources.
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RESPONSE OR-126: See RESPONSES to COMMENTS OR-1 through OR-3.

COMMENT OR-127: BUREC'S model estimating flows in the Gunnison
River downstream of the point of diversion for the AB Lateral may
have numerous errors. It has resulted in significantly different
numbers for flows in the case of no action alternative A, when
compared to the historical numbers as read in the actual USGS
measurements. The effect of this is to make impacts of the
project appear significantly less when compared to the no action
alternative A than when compared to the real numbers in the USGS
records. Considering this difference—which is important to the
perceptions and ability of the public, local governments, and
state and federal agencies to evaluate the project—BUREC must
list the models assumptions and methodology in the appendix of a
revised DEIS as required by the BUREC s NEPA Handbook
section 4-4.

RESPONSE OR-127: See RESPONSES to COMMENTS F-29, OR-22, and the
RESPONSE to COMMENT 21 at the MONTROSE PUBLIC HEARING.

COMMENT OR-128: There is a probable violation of 40 C.F.R.
Section 1506.5(c), which requires contractors participating in a
DEIS to be hired by the lead or cooperating agency; and to sign a
disclosure statement specifying that they have no financial or
other interest in the outcome of the project.

HDR Engineering Inc., a contractor hired by the sponsors was a
major contributor to both the EA and the EIS. The company was
also the contractor that wrote the Jan. 3, 1986 Proposal for
Development Services, that contained the initial proposal and
details for the AB Lateral project. That document states that
HDR will design plans and specifications for intake works,
penstock, powerhouse and electrical systems and serve as the
consulting engineer for the selected general contractor.

If HDR contributed to the EA and the EIS any studies other than
the design elements of the project, that constitutes a violation
of 40 C.F.R. Section 1506.5 (c)

.

There are similar questions about EMANCO, a contractor apparently
hired by the Sponsors which has contributed niimerous studies to
the EA and DEIS.

Accordingly, the DEIS should be revised on the basis of objective
and fully-disclosed data and recirculated for public comment.

RESPONSE OR-128: See RESPONSE to COMMENT OR-33 . To fully
understand the procedures that were followed in preparing of the
DEIS and the FEIS, it is essential to have knowledge of all of
40 C.F.R. 1506.5 and not just part(c).

The following is the full narrative from Section 1506.5:

(a) Information . If an agency requires an applicant to submit
environmental information for possible use by the agency in
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preparing an environmental impact statement, then the agency
should assist the applicant by outlining the types of information
required. The agency shall independently evaluate the
information submitted and shall be responsible for its accuracy.
If the agency chooses to use the information submitted by the
applicant in the environmental impact statement, either directly
or by reference, then the names of the persons responsible for
the independent evaluation shall be included in the list of
preparers. It is the intent of this subparagraph that acceptable
work not be redone, but that it be verified by the agency.

(b) Environmental Assessments . If an agency permits an applicant
to prepare an environmental assessment, the agency, besides
fulfilling the requirements of paragraph (a) of this section,
shall make its own evaluation of the environmental issues and
take responsibility for the scope and content of the
environmental assessment.

(c) Environmental impact statements . Except as provided in
section 1506.2 and 1506,3, any environmental impact statement
prepared pursuant to the requirements of NEPA shall be prepared
directly by or by a contractor selected by the lead agency or
where appropriate under 1501.6(b), a cooperating agency. It is
the intent of these regulations that the contractor be chosen
solely by the lead agency, or by the lead agency in cooperation
with the cooperating agencies, or where appropriate by a
cooperating agency to avoid any conflict of interest.
Contractors shall execute a disclosure statement prepared by the
lead agency, or where appropriate the cooperating agency,
specifying that they have no financial or other interest in the
outcome of the project. If the document is prepared by contract,
the responsible Federal official shall furnish guidance and
participate in the preparation and shall independently evaluate
the statement prior to its approval and take responsibility for
its scope and contents. Nothing in this section is intended to
prohibit any agency from requesting any person to submit
information to it or to prohibit any person from submitting
information to any agency.

HDR Engineering, Inc., did not prepare the DEIS. With Mitex,
consultants hired by HDR or Mitex, and several State and Federal
agencies, HDR submitted environmental information for possible
use by Reclamation in preparing the DEIS. Reclamation outlined
the types of information required, independently evaluated the
information, and is responsible for the accuracy of the
information that has been used. The names of the persons
responsible for the independent evaluation (along with those HDR
and Mitex employees who made significant contributions) were
included in the list of preparers of the DEIS and the FEIS. In
addition, HDR signed a disclosure statement.

In EMANCO' s case, they contributed information for the EA, some
of which was used in the DEIS and the FEIS. Again, Reclamation
independently evaluated the submitted information and is
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responsible for the accuracy of those segments that were used.
As mentioned previously in RESPONSE OR-17, the DEIS will not be
reissued.

WILDERNESS AWARE
COMMENT OR-129: It appears that the project would significantly
reduce flows in the Gunnison River, particularly through the
Gunnison Gorge, to minimum streamflows levels (300 ft^/s) for at
least half of the year. This will dramatically affect the Gold
Medal Wild trout fishery of the river, which is one of the most
outstanding in the country. Water temperatures will rise to
dangerous levels in the summer, and ice jams will form in the
winter, producing constant and unnatural stress on the fishery.

RESPONSE OR-129: Flows in the river would be reduced since the
Tunnel would be operated year round, rather than only during the
irrigation season. The EIS predicts that the fishery would be
protected under development alternatives. The icing mentioned is
not projected to affect the fishery; it is a natural occurrence
on trout streams in the West. Rises in water temperature would
harm the trout fishery if high levels were maintained. The
fishery was not harmed by temperature levels reached in 1988
under low flow conditions, as discussed in the EIS.

COMMENT OR-130: ...I am one of six river outfitters permitted to
run trips through the Gunnison Gorge. I can attest to the fact
that if this project becomes a reality, the loss to the local
economies of Delta, Olathe, and Montrose will be substantial.
All six of the Gunnison Gorge outfitters will be put out of
business on the Gorge, since the river will be unrunnable most of
the year. The loss of opportunity for the public to experience
this spectacular public resource is staggering.

RESPONSE OR-130: See RESPONSE to COMMENT OR-79.

COMMENT 131: The Gunnison Gorge is home to many endangered
species as well, which would be damaged or wiped out by the lower
water levels caused by the project. River otter, bald eagles,
and peregrine falcons would be severely affected, which is a
direct violation of national environmental law. Important
riparian habitat will also be reduced for mule deer, elk, ducks,
geese, black bear, and other wildlife.

At the same time, the Uncompahgre River will be affected by
increased flows when the AB Lateral water is dumped into it. The
additional flow stands to cause severe erosion problems and
destruction of wildlife habitat.

RESPONSE OR-131: See the index to Comments and Responses for
information on these topics and chapter 3 of the FEIS.

COMMENT OR-132: In contrast, the benefits of the AB Lateral
Project are questionable to say the least, and appear to be
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mostly, if not wholly, political. There is no evidence that
local farmers would benefit from the project, since its primary
purpose is reportedly hydropower. There is also little evidence
that the electricity is needed, as it will further burden the
already bankrupt regional electrical system by forcing Public
Service Company to buy the power under the PURPA Act. The only
apparent winners in this situation are the Bureau of Reclamation
because they would get to build another project, and the UVWUA
(especially their foreign investors), who stand to make money at
the expense of the economic health of the region.

RESPONSE OR-132: Benefits to farmers who are UVWUA members are
described in the purpose and need section (chapter 1) and the
social and economic impact section of the FEIS (see chapter 3)

.

See RESPONSES to COMMENTS F-6 and OR-1 regarding power needs.

COLORADO-UTE ELECTRIC ASSOCIATION

COMMENT OR-133: Colorado-Ute informed you on October 27, 1988,
that the AB Lateral Project could jeopardize Colorado-Ute'

s

ability to operate the Bullock Station in compliance with
wastewater permit limits placed on Bullock Station by the
Colorado Department of Health. These permit conditions are set
forth in permit No. CC-0000043 issued by the State Water Quality
Control Division.

I have discussed this matter with Mr. Don Holmer of the Colorado
Water Quality Control Division. Colorado-Ute is particularly
concerned about the way this issue was addressed and apparently
discounted as a nonissue on page 3-31 of the Draft Environmental
Impact Statement. Mr. Holmer agreed with me that the issue
Colorado-Ute raised with you has not been addressed. Mr. Holmer
and I believe the proposed AB Lateral Project, because of low
flows entering the City of Montrose, could affect stream
temperatures and could cause Colorado-Ute to be unable to comply
with the discharge limits for temperature required by the Bullock
Station Wastewater Discharge Permit.

Colorado-Ute requested in its October 27, 1988, letter to you
that this issue be addressed and mitigation required to alleviate
impacts be identified. Neither was addressed in the Draft
Environmental Impact Statement.

Mr. Holmer also asked that you be informed that the Bullock
Station Permit Number stated in his February 7, 1989, letter to
you was incorrect and should be changed to CDPS Permit
No. CO-0000043.

RESPONSE OR-133: The DEIS stated that the Bullock Plant is not
presently operating and has not operated for several years. We
understand no plans exist to restart the plant in the immediate
future. Should Colorado-Ute elect to restart Bullock, impacts to
temperature standards could occur, because lower flows through
Montrose in the summer would warm more than present flows.
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Therefore, water diverted to the Bullock Plant for cooling would
be warmer than in the past, thus possibly increasing the
discharge temperatures.

The FEIS (streamflows in chapter 3) has been modified to
acknowledge this concern. This impact would be largely limited
to the late summer when Uncompahgre flows would be the lowest and
temperatures highest (See RESPONSE to COMMENT 0-21 regarding
streamflows) . Since older plants such as Bullock tend to be
expensive to run, operation is usually limited to peak periods.
Colorado-Ute is a winter-peaking utility. As such, should the
plant be restarted, its operation would most likely be
concentrated in the winter when the AB Lateral would have no
effect on Uncompahgre streamflows, and temperature limits are
easier to meet.

It is nonetheless possible that, should the AB Lateral proceed
and Colorado-Ute decides to restart Bullock and use it during the
late summer, a new permit or permit variance could then be
required. Under Colorado water law, the UVWUA is under no
obligation to provide Gunnison River water to Colorado-Ute to
assist in meeting discharge requirements. The Sponsors have,
however, indicated that they would work with Colorado-Ute and the
Department of Health to help resolve future problems, should they
arise

.

SIERRA CLUB, ROCKY MOUNTAIN CHAPTER

COMMENT OR-134 : The Sierra Club encourages the Bureau of
Reclamation to develop an alternative that supplies water to the
Gunnison River through the Black Canyon of the Gunnison and
Gunnison Gorge that is sufficient to maintain current
recreational uses of the river, existing quality and level of
fishing in the Gunnison, healthy populations of juvenile and
adult trout, healthy riparian habitat, existing stream
morphology, and all other indicators of a thriving riverine
ecosystem.

It would facilitate discussion of the alternatives if the Bureau
of Reclamation would identify the environmentally preferable
alternative in the EIS. Since this is not done in the AB Lateral
DEIS, it is assumed that the No Action is environmentally
preferable. For this reason, the Sierra Club supports the No
Action Alternative.

The crux of the controversy surrounding to the AB Lateral
proposal is the amount of water drawn out of the Gunnison River
in order to generate hydroelectricity and thereby monetary
profits. If the UVWUA were simply proposing to put hydroelectric
turbines on their existing canal system, utilizing their existing
water rights under the current water management scenario, other
users of the river would have little cause to object. However,
the UVWUA and their Boston financial backers, Mitex, instead
prefer to almost double the amount of water diverted from the
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Gunnison on an annual basis, and to also increase the flows
through the Gunnison Tunnel. This unfortunately has a negative
impact on other users.

Mitex and UVWUA claim that alternatives that leave more water in
the river are uneconomic. The DEIS (2-41) does not provide any
justification for these benefit-cost ratio calculations. The
DEIS is deficient in this respect.

RESPONSE OR-134 : While changes are predicted. Reclamation
believes that the preferred alternative (E) would protect the
listed resources. The environmentally preferred alternative will
be identified later in the Record of Decision document. Limiting
operation to the irrigation season, while it may sound appealing,
has little value to the utility system. If operation were so
limited, the utility would have to build "backup" capacity to
cover seasons when the project is shut down, which could nearly
double electrical costs.

Additional text has been added to the FEIS regarding financial
analysis (chapter 2, the summary comparison of alternatives
section) . See also RESPONSE to COMMENT OR-6.

As a document, the EIS attempts to summarize more detailed,
separate studies. It would serve no useful purpose to include
significant details on alternatives that are not feasible.
Reclamation staff have reviewed supporting documentation for the
financial analyses and are satisfied that the analyses are
reasonable

.

COMMENT OR-135: NEPA requires that all necessary information be
provided in the DEIS. The DEIS has not met this requirement in
its use of benefit/cost ratios. "If the information relevant to
adverse impacts is essential to a reasoned choice among
alternatives and is not known and the overall costs of obtaining
it are not exorbitant, the agency shall include the information
in the environmental impact statement." (40 CFR 1502.22(a)). The
information concerning benefit/cost ratios of alternatives is
essential to a reasoned choice among alternatives since the
project proponents have chosen to make this piece of information
the crucial decision point for selection of an alternative. The
DEIS needs to include all of the costs calculated by the
proponents, including the profit margin of Mitex.

NEPA regulations further require that if the agency chooses to
use benefit/cost ratio analysis in chosing among environmentally
different alternatives, then the agency must discuss the
relationship between the benefit/cost analysis and "any analyses
of unquantified environmental impacts, values, and amenities."
(40 CFR 1502.23). Since the DEIS provides no information as to
how the benefit/cost ratios in it were derived, particularly for
environmental costs to values and amenities such as minimum
streamflow, and since these ratios are used to exclude certain
alternatives, the DEIS is clearly in violation of NEPA
regulations

.
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NEPA regulations also note that if material is based on
proprietary data which is itself not available for review
and comment, it shall not be incorporated by reference
(40 CFR 1502.21). Clearly, if Mitex does not want to share
its benefit/cost calculations with the DEIS reviewers, then this
information should not be part of the DEIS and the decision
process.

RESPONSE OR-135: The EIS does not use a benefit/cost ratio, as
defined in Federal regulations, to select among alternatives. A
financial feasibility ratio, which addresses only direct costs to
the Sponsors, was used to identify feasible alternatives, as the
project is being funded privately, not federally. This has been
clarified in the FEIS. See RESPONSE to COMMENT OR-6 for
additional information.

COMMENT OR-136: The DEIS is perhaps premature since the
financial feasibility of the project, according to the project
proponents, depends on diverting water in addition to the early
decrees of UVWUA. These recent priority water rights, dating to
1982 and 1987, are junior to the unquantified federal wilderness
and National Monument water rights of the Black Canyon of the
Gunnison. The DEIS notes that these federal rights are senior to
the hydropower rights (2-43) and would be unaffected by
hydropower development. The converse is not true, however. The
hydropower development could be drastically affected by the
quantification of the federal water rights, and could make the
project financially infeasible by reducing the amount of water it
can withdraw, at least according to the financial predictions of
the proponents. It seems to be putting the cart before the horse
to discuss approval and permitting of a project that could be
blown out of the water by as yet unknown federal waterrights.
Reclamation should consider postponing action on this permit
application until the quantification of federal water rights is
complete.

RESPONSE OR-136: The Sponsors have acknowledged that Federal
water rights within the Black Canyon have not been quantified.
They are prepared to assume the risks associated with
quantification of these rights.

COMMENT OR-137 : The AB Lateral Hydropower project may be illegal
under the conditions of Section 603 of the Federal Land Policy
and Management Act. Section 603 requires BLM to manage areas
identified for wilderness review (such as Gunnison Gorge) "in a
manner so as not to impair the suitability of such areas for
preservation as wilderness." BLM has a legal responsibility to
see that new uses, such as the application of the 1982 and 1987
water right decrees which postdate FLPMA, do not degrade the
wilderness characteristics of Wilderness Study Areas. The DEIS
notes that "operation of the facility may affect wilderness
quality, " and that "both recreation use and volume of water in
the reach of river would be affected." (DEIS, p. 3-135).
Furthermore, at lower flows, fishermen will be able to make
increased use of the riverbank within the Gunnison Gorge, perhaps
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to the detriment of wilderness values. The DEIS does not make a
determination that these impacts to wilderness values are in
compliance with the requirements of FLPMA and BLM' s Interim
Management Policy. The information provided in the DEIS would
seem to indicate that the AB Lateral Project will violate the
wilderness protection requirements of FLPMA.

RESPONSE OR-137: See RESPONSE to COMMENT OR-59.

COMMENT OR-138: There are obviously a number of serious
questions that have been left unanswered by the DEIS. In short,
if the project proponents, led by a investment partnership from
the East Coast, are unwilling to come clean about their costs and
expected profits from the project, the Sierra Club sees no reason
to allow them to degrade a valuable public resource such as the
Gunnison River. The public owners of the Gunnison, and the
public permitting agencies such as the Bureau of Reclamation that
stand in service to the public, have every right to all pertinent
information before deciding whether to allow the use of a public
resource for private gain. If the private investors do not want
the public to know the details of their project, let them go
elsewhere and find purely private resources to exploit.

RESPONSE OR-138: The FEIS has been clarified regarding financing
plans (also see RESPONSE to COMMENT OR-6) . However, how the
Sponsors allocate profits among themselves is not pertinent to a
thorough discussion of project impacts (see RESPONSES to COMMENTS
OR-31 and OR-32) . Reclamation believes that the FEIS contains
sufficient information for a reasonable decision to be made about
the merits of the project.

PAONIA CHAMBER OF COMMERCE
COMMENT OR-139: We question the survey used for Table 3.47, as
it does not reflect the conditions in the local area.

RESPONSE OR-139: See RESPONSE to COMMENT OR-29.

COMMENT OR-140: The measure of boater days used to assess the
value of rafting is incorrect. 1987 was truncated season due to
reduced flows during the last half of the year. Table 3.48
should be adjusted to show 1987 boater days under normal flow
conditions

.

RESPONSE OR-140: See RESPONSE to COMMENT OR-29. Table 3.4 8 is
based on actual boater use during 1987 and was not used in
projecting impacts.

COMMENT OR-141: Money in an economically depressed region goes a
lot further than under normal conditions. The table on 3.48 does
not reflect the value of rafting income to the local economy.

RESPONSE OR-141: The net impact to the regional economy should
be a positive one. See RESPONSE to COMMENT OR-29.
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COMMENT OR-142: The DEIS figures for direct and indirect
expenditures need to be corrected according to the above list,
and then combined with a better assessment of user days. You
will find the economic losses due to the impacts on rafting to be
far greater that the DEIS estimates, and increasing over time.

RESPONSE OR-142: See RESPONSE to COMMENT OR-29. The net present
value of rafting impacts was estimated by applying an inflation
factor of 5 percent per year over a fifteen-year period and
discounting to present values using the current government
discount interest rate (approximately 8 percent)

.

COMMENT OR-143: The DEIS correctly describes rafting as a
growing industry in Delta County. However, the use of Tables 3.6
and 3.9 to calculate boater user days does not account for the
year to year fluctuations and the large number of minimum flow
years the project would create.

RESPONSE OR-143: The impact analysis presented in table 3.51
uses average changes to flows. However, a careful analysis of
the flow tables will show that the project's largest reductions
in Gunnison flow during the recreation season actually occur in
higher water years versus lower years. By averaging these years,
the analysis actually overstates the impact, rather than
understating it. Year-to-year fluctuations exist both with and
without the project.

Additional information on impacts to water surface elevations
(depths of flow) has been added to the recreation section in
chapter 3 of the FEIS and may be of additional assistance in
understanding impacts. See RESPONSE to COMMENT OR-29 for
additional information.

COMMENT OR-144: Table 3.47 lists a value of $25 per angler day.
While that may correct for local fishing enthusiasts, it is too
low for non-local users, which are increasing in number every
year. The study must differentiate between local and non-local
users and add in expenditures for travel, lodging, equipment and
other costs.

RESPONSE OR-144 : The value of angler days was based upon the FWS
estimates on the Arkansas River in 1980; these estimates were
escalated to 1988 dollars. These values should reflect the
average expenditures of both local and non-local anglers.

COMMENT OR-145: The DEIS anticipates an increase in angler days -

from the project, and argues that this will mitigate the impact
of rafting. . .This may increase fishing benefits and angler days
over the short term, yet have very serious, long lasting impacts.

RESPONSE OR-145: The FEIS projects an increase in angler days
and a reduction in rafting days with the development
alternatives. The angler days do not mitigate the rafting days -

they are two separate recreational activities and do not
compensate for each other.
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The analysis in the FEIS predicts what long-term effects are on
the fishery; habitat conditions with hydropower development are
expected to maintain the Gold Medal fishery. Special regulations
are presently in effect to control harvest, and these regulations
are reviewed regularly by the CDOW. In the future, these could
change as use increases, a possibility that exists with any
alternative.

COMMENT OR-146: Substantial investment is being made to provide
public access as well as advertise the Gunnison River
fishery. .. .These investments may be in jeopardy. The EIS should
discuss angler increases under Alternative A and the differences
in fishing use above and below the Smith Fork.

RESPONSE OR-146: Delta County and Reclamation have acquired the
described fishing access. The AB Lateral Facility was considered
before the acquisition by both parties and the CDOW, and it was
concluded that the acquisition would be valuable under the
no-action and the development alternatives. This situation is
discussed in greater detail in the FEIS as is the different level
of use above and below the Smith Fork. The fishery analysis in
the FEIS has been coordinated with the CDOW to provide as
accurate predictions as possible. See also RESPONSE to
COMMENT OR- 93.

L-89





INDIVIDUAL COMMENTS
SCOTT JORGENSEN

COMMENT I-l: Some of the numbers used in the DEIS are inadequate
and the implications of these numbers are implausible; for
example, the expenditure estimates for rafting and fishing and
related economic conditions. For instance, table 3.47 (p. 3-45)
suggests the local expenditures per person per day are an average
rate of $19.00 per day for lodging. Assessment of local motel
rates does not support this estimate. In truth, the nightly
lodging expenditures in the Montrose and Delta area average
around $35 daily.

X^SPONSE I-l: The values used in the draft environmental impact
statement (DEIS; see table 3.47) are reasonably accurate
estimates of the average per-person per-day expenditures. For
example, assuming an average party size of 2.5, the motel cost
would be about $47.50 (2.5 times $19). Rooms for $47.50 for a
party of three are abundant in the area. Also, see RESPONSE to
COMMENT OR-29.

COMMENT 1-2: There is no real assurance the project will help
the UVWUA. The UVWUA revenue of $150,000 annually (p. 3-148)
seems small by comparison with Mitex' profit of $4 million net
annual profit. All the while, the UVWUA will receive only
4 percent of the profits during the first 15 years of operation.
At the present time, Colorado-Ute has 40 percent surplus of
electrical power that it is unable to sell, and at this time is
trying to avoid involuntary bankruptcy.

It has been suggested that a wheeling fee to move power from the
proposed hydroproject through Colorado-Ute' s transmission to
Public Service will have a positive impact on Colorado-Ute. But
I suspect the ability to sell its surplus power would have a far
better financial return for Colorado-Ute than transferring a
competing entity's power.

RESPONSE 1-2: As stated, the $150,000 quoted in the environ-
mental impact statement (EIS) is a minimum payment. Estimated
payments could be significantly higher. See RESPONSES OR-6
regarding financial feasibility and F-6 regarding Colorado-Ute
Electric Association (Colorado-Ute)

.

COMMENT 1-3: There appears to be no need for the project beyond
reduction of UVWUA debt to the Federal Government. This
self-motivated purpose is detrimental to the Gunnison and
Uncompahgre Rivers, its wildlife, and users.

RESPONSE 1-3: The UVWUA debt retirement is only one of four
principal project needs cited by the Sponsors. Please see the
purpose and need section of the FEIS for further information.
The need for power is also discussed in COMMENT F-6.

COMMENT 1-4: The increased water temperatures of the Gunnison
River and its negative effects on trout fishery are:



A. EA 3-27 - Minimum flow periods would increase with the
project. Stream temperature would increase to 68°F and above.
Growth potential for trout begins to decline at 68°F. Maximum
trout growth occurs between 4 5°F and 66°F.

B. DEIS 3-85 - Water temperature would change with
increases in the frequency of 300 ftVs streamflow. The Gunnison
River would cool to icing conditions and warm up in the summer.

C. DEIS 3-4 9 - Maximum stream temperature near Austin is
68°F to 77°F.

D. DEIS 3-42 - Maximum daily average temperatures were
71°F, and the maximum daily temperature was 77°F. Hooking
mortality in trout increases at 60°F, As the temperature climbs,
two things happen:

1. The amount of oxygen water holds decreases.
2. The trout's metabolism increases. Trout react to

this danger by decreasing activity levels.

RESPONSE 1-4: See RESPONSES OR-23 through OR-25.

COMMENT 1-5: Icing in the Gunnison River:

A. EA 3-27 - Ice known to reduce macroinvertebrates.

B. DEIS 3-88 - Macroinvertebrates could be reduced by icing
and increased diversion.

C. DEIS 3-85 - Water temperature would change with
frequency of 300 ftVs flows. At these flows, the formation of
frazzil and sheet ice occurs.

1. Ice would increase the development time for Brown
Trout

.

2. Ice may increase the mortality of Brown Trout eggs.
3. Decrease the growth rate of fish.

D. DEIS 3-49 - Ice formation and accumulation in the
Gunnison at flows below 500 ft^/s.

E. DEIS 3-48 - The occurrence of ice bridging and frazzil
ice jams.

F. DEIS 3-47 - Ice bridging and anchor ice as far as
National Monument . Anchor ice should be observed as a symptom of
the river being too low to maintain ecosystem as we know it!

When anchor ice forms, the zoobenthic community moves deeper into
substrata of rocks and rubble, concentrating insects into less
space and greater population density, creating a situation where
predation becomes an extreme factor in the zoobenthic population,
possibly negatively affecting the forage base for trout.
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G. DEIS 3-44 - Comments on the development of ice bridging
and frazzil ice with flows below 500 ftVs.

H. DEIS 3-40 - Ice bridging may negatively affect species'
usage such as eagles, otter, and waterfowl.

As you can see, the most adverse and negative effects to the
Gunnison River ecosystem caused by icing and warming is occurring
in the most recreationally accessible, biologically diverse area.

RESPONSE 1-5: The increase in icing under development
alternatives would occur and is discussed in the FEIS. Also see
RESPONSE to COMMENT OR- 69.

COMMENT 1-6: 3. Trout populations and dynamics have been
outstanding since the development of the Curecanti tailwater
fishery.

A. DEIS 3-68 - 300 to 400 fish per acre above North Fork
confluence.

B. DEIS 5-7 and 3-68 - 900 to 1,000 trout per acre in less
accessible Gunnison Gorge and Black Canyon.

C. DEIS 3-27 - Trout populations below North Fork
confluence at all time high as exampled:

1986 5,493 trout
1987 11,700 trout
1988 14,600 trout

Population estimates for the Gunnison Gorge is 600 fish per mile
or better, while below the North Fork confluence, there are
10 times the amount of 16-inch fish as there were in 1981.

D. DEIS 3-80 - Spawning habitat is optimum at 500 ftVs.

E. DEIS 3-90 - Adult summer habitats are best from flows
ranging from 400 to 1,000 ftVs.

F. DEIS 3-78 - Adult habitat above North Fork confluence is
optimum at 600 ftVs.

G. EA 3-13 - Winter habitat for trout is optimum between
400 and 1,000 ftVs.

H. DEIS 3-77 - Adult trout habitat, Duncan Trail, is
optimum at 600 ftVs.

I. DEIS - Increased population below North Fork attributed
to spawn success in 1986 and 1987 (which occurred in flows above
300 ftVs) .

As you can see by the DEIS, there exist a consensus of data that
places year round flows for the trout population in the Gunnison
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River at 500 to 600 ftVs, and not the proposed 300 ftVs flow
regime of the AB Lateral Project. Flows in the 500 to 600 range
would ensure the protection and preservation of the total
riverine system including the Gold Medal fishery and the
continued diversity of its recreational opportunities.

RESPONSE 1-6: We generally concur with this comment. Tables in
the EIS show minimum and optimum flow levels for different life
stages of trout; these levels are slightly different from those
cited in the comment. The EIS compares alternative A (no action)
with the development alternatives, and the differences are
presented as impacts in chapter 3. None of the alternatives,
including alternative A, provide year-round flows in the 500- to
600-cubic-feet-per-second (ftVs) range due to the natural
hydrologic cycles and the criteria for operating the Aspinall
Unit. Alternative E flows average 654 ftVs and generally are
closer to optimum than alternative A, which averages 1,103 ftVs.
Water quality and the Gunnison's ability to carry sediment are
reduced at lower flows; however; this is further discussed in
chapter 3 of the FEIS.

COMMENT 1-7: Concern is expressed for river otters in the
Gunnison River:

A. DEIS 3-40 - If ice were to cover the Gunnison River as
it did in the winter of 1988-89, species using the river could be
negatively affected.

B. DEIS 3-123 - No data on otters released in the Gunnison
River.

C. DEIS 3-124 - Habitat data and requirements have not been
addressed, as well as no studies have been conducted to study
otter populations.

D. DEIS 3-126 - Suggest that below the tailrace of the
proposed hydrofacility, the discharge of water from the
hydroplant will keep the Uncompahgre free of ice, providing
potential habitat for water flow, bald eagles, and otters.

E. DEIS 3-98 - States the velocity of the discharges from
the power facility will be too fast to support fish. Also, ducks
common to this area don't like fast water. So as you can see,
there will be no forage in the Uncompahgre River for the otters.
That's nice. Let's freeze them from one drainage, and starve
them out of the other. This type of planning is ludicrous.

RESPONSE 1-7: The FEIS discusses impacts on otters. The
Colorado Division of Wildlife (CDOW) , which transplanted the
otters, has been consulted for the impact analysis. See
RESPONSES F-58 and F-103 for further details,

COMMENT 1-8: Concern is expressed for bald eagles along the
Gunnison River: The bald eagle may never again soar the skies of
the Gunnison River if the AB Lateral Project is built as
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proposed. With the proposed AB Lateral Project, the Gunnison
River flows will be reduced to 300 ft^/s 50 percent of the time,
most notably in the winter.

The DEIS points out 3-4 9: The potential for ice development and
formation increases with flows below 500 ftVs. The DEIS 3-48
states that ice bridging and anchor ice will begin to form as far
upstream as the Black Canyon National Monument.

Last winter, the Gunnison River below the North Fork confluence
froze from bank to bank, severely restricting the amount of open
water available for wintering bald eagles and waterfowl. Bald
eagles primarily prey upon fish and waterfowl. With ice bridging
the river bank to bank, the hunting and foraging area for bald
eagles became extremely limited.

In the DEIS 3-12, the proponents suggest that below the tailrace
of the proposed hydrofacility, the discharge of water from the
hydroplant will keep the Uncompahgre River free of ice, providing
potential habitat for waterfowl and eagles. But DEIS 3-98 states
the velocity of the discharges from the power facility will be
too fast to support fish.

Also, ducks common to the area don't like fast water. If the
water velocity below the tailrace won't support fish, it stands
to reason that duck usage will be minimal.

What is it that the proponents of this project suggest that the
eagles eat! With the Gunnison River frozen and no forage
available in the Uncompahgre River, the disappearance of the
eagle is assured. With this type of logic displayed in the DEIS,
these magnificent animals are truly endangered.

The DEIS 3-120 and 3-121 state that the Gunnison River is a high
use wintering habitat for eagles, and that preservation of
habitat is the key to the preservation of the bald eagle. To
maintain the habitat, we need to maintain the flows of the
regulated Gunnison River. The DEIS 3-121 states little is known
of the bald eagles' wintering habitat along the Gunnison River.

In the DEIS 2-33, the proponents propose to study the bald eagle
after the development of the project. Isn't this somewhat
backwards? Shouldn't eagles and eagle habitat and usage be
studied prior to the development of the project?

The DEIS 2-33 proposes to study eagles from the Black Canyon
National Monument downstream to the North Fork confluence. Last
winter, 10 eagles wintered below the North Fork confluence. Six
bald eagles wintered near Austin, and four more eagles wintered
near Delta in the area of the Camel Switch Bridge.

DEIS 3-120 clearly states that the BLM classifies the Gunnison
River as a high use area and the Uncompahgre as a low use area in
terms of eagles. Why isn't the proposed eagle study extended
downstream of the North Fork confluence to Delta?
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The bald eagle is a national treasure. We can't allow these
birds to disappear. The Gunnison River must be maintained at a
minimum of 500 ft^/s to preserve the wintering habitat of bald
eagles. The eagle represents a part of our national heritage.
Guarantee its future. Scale back the AB Lateral hydroproject and
maintain the Gunnison River ecosystem for the eagles.

RESPONSE 1-8: Icing would increase during certain years;
however, large areas should not freeze based on observations
during the winters of 1988-1989 and 1989-1990. Additional
information on waterfowl has been added to the FEIS. The
monitoring concern is recognized. See RESPONSES F-83 and P-91
for further information. The mitigation plan included is
designed to monitor for impacts and mitigate them if they
actually occur.

COMMENT 1-9: Water quality.— With the project as proposed, one
has to be concerned with water quality throughout the Gunnison
and Uncompahgre drainages

.

A. DEIS 3-65 - Suggests the Gunnison River and particularly
below the North Fork confluence will have its dilution capability
reduced. And below the North Fork confluence, the water quality
of the Gunnison on average will be of poorer water quality due to
the development of the proposed project.

B. DEIS 3-61 through 3-99 - Comments on the excessive
amounts of salts found in the Mancos or adobe formations found
along the Uncompahgre River. And salt load is now occurring due
to tributary side flows and irrigation returns.

Imagine what increased water velocity and erosion could do to the
salt loading in the Uncompahgre River.

C. DEIS 3-67 - The Uncompahgre River gains selenium between
Colona and Delta.

There is a distinct possibility that the proposed AB Lateral
hydroproject will increase the flows in the Uncompahgre River
threefold. With this potential for large-scale erosion, it may
create even more selenium depositing in the Uncompahgre River.
Selenium is known to reduce the reproductive success of native
Colorado River fishes. The impact of selenium has not been fully
addressed in the DEIS.

D. DEIS 3-66 - Streamflows through Montrose to the tailrace
would be of lower water quality, and the increased flows from the
tailrace would improve water quality, provided measures to
prevent erosion would be undertaken.

RESPONSE 1-9: Gunnison River flow reductions would decrease the
dilution of lower quality inflow. Therefore, water quality would
decline downstream from the North Fork (as discussed in chapter 3

of the FEIS)

.
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Selenium is believed to enter the Uncompahgre River in ground
water primarily from irrigated lands on the Mancos Shale
formation. Selenium concentrations increase in the river in a
downstream direction toward the city of Delta where peak levels
are reached. Additional water in the Uncompahgre River would
reduce the concentration of this element, particularly when
selenium concentrations are highest in the winter and the early
spring. See RESPONSE F-71 for further information.

COMMENT I-IO: Now we have a major financial problem that will
not only erode at the streambanks of the Uncompahgre, but also at
the profit margin and the cost effectiveness of this project.

The DEIS has no idea the extent the stream erosion will be, nor
the amount of money needed to prevent large-scale erosion in the
Uncompahgre.

To finalize my comments, the potential large-scale erosion of
property, roads, bridges, and riparian habitat is extreme with
this project. The cost overruns will be enormous.

DEIS 3-34 - Uncompahgre streambank unstable.

DEIS 3-67 - Without bank stabilization, the degradation of
the stream channel would occur. The sediment load would
increase.

DEIS 5-6 - Extreme erosion of Uncompahgre streambank.

DEIS 3-99 - Salt loading from Manco's formation. Salts that
often dissolve during weathering.

DEIS 3-39 - Channel clearing, straightening, rock jettie,
and revetment work will be needed.

RESPONSE I-IO: See RESPONSES F-97, F-98, and F-113; 1-27; and
1-30.

COMMENT I-ll: Riprap and canalization of 25 percent of the
Uncompahgre River streambank translates to large scale
destruction of wetlands and riparian habitat. As proposed, the
AB Lateral would be disruptive to waterfowl management.
Channelization causes soil erosion. It interferes with the water
table, and can cause flooding by moving too much water too soon.
It allows rivers to dry up too fast during droughts and destroys
winter waterfowl habitat.

RESPONSE I-ll: Channelization is no longer included as a
proposed measure for bank stabilization. Riprap measures
would directly disrupt approximately 7 acres of wetlands, which
would be replaced by the Sponsors off-site with in-kind
mitigation. Wetlands would also be affected—both in a negative
and a positive manner—by increased water elevations along the
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Uncompahgre River in the late fall through early spring. (See
further discussion in chapter 3, soils and vegetation section of
the FEIS.)

COMMENT 1-12: Because of these reasons, they are now working on
a bill to ban river channelization in Tennessee, HB1409 and
SB1418. Why have no studies been done in the DEIS addressing
waterfowl? South of the Ash Mesa Bridge on the Uncompahgre
River, an estimated 1200 ducks wintered in the natural riparian
habitat, while north of the Ash Mesa Bridge, only 20 ducks
wintered in this section of channelized river. This alone should
give you an idea of the potential damage created by
channelization to wildlife.

RESPONSE 1-12: Bank stabilization can be accomplished without
channelization, and channelization is not proposed in the FEIS.
Waterfowl use of the Uncompahgre and Gunnison rivers is
influenced primarily by habitat conditions, proximity to feeding
areas, and human disturbance. Channelized areas almost always
provide less habitat for waterfowl and other wildlife, and these
are discussed in more detail in the FEIS (see chapter 3) . The
influence of human disturbance can best be seen by the change in
habitat use following the waterfowl hunting season. In some
areas, winter use of the Uncompahgre River could increase,
resulting from additional open water. In other areas, use could
decline as water velocity increased and water depth increased.
However, human disturbance may still be the primary factor
involved. Areas of the stream with high velocity would be less
attractive to waterfowl.

Nesting habitat for waterfowl is more difficult to estimate.
Uncompahgre River flows would generally be higher entering the
nesting season, influencing ducks to nest in higher areas, which
are less susceptible to spring flooding. Higher flows may
provide more area for early broods, but increased water
velocities could offset any gains.

BRADFORD HATCHER
COMMENT 1-13: The DEIS contains no organized climatological
data, which makes it impossible to assess the intensity and
duration of icing impacts on instream flows and biota, or the
impacts of overwarming downstream.

RESPONSE 1-13: A combination of mathematical modeling and
observed water temperature data are used to address the issue of
ice formation on the Gunnison River. The mathematical model used
to predict the location of ice within the Gunnison River used
climatological data collected at the Redlands Mesa Agricultural
Station. Therefore, actual climatological data are used in
assessing icing of the Gunnison River. Warming of the Gunnison
River is addressed in the EIS through the use of water
temperature data collected during 1988 and 1989. These data
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represent water temperatures in the Gunnison River during low
flow periods and include near-record high air temperatures in
July 1989.

COMMENT 1-14: The DEIS contains no "percent of time exceeded"
table on the Uncompahgre River flows. If tailrace discharges are
to be shut down when the Uncompahgre reaches its mean annual
flood of 1,900 ftVs, this will entail a very severe flushing
action on a much more delicately balanced Gunnison ecosystem.
This flushing would tend to occur in the middle of the critical
trout fry swim up windows around which the DEIS build most of its
low flow arguments.

RESPONSE 1-14: Project operation would coordinate both Gunnison
and Uncompahgre River flows using flow-ramping objectives. As
releases from Ridgway are gradually increased, tunnel diversions
for power will be gradually decreased. The anticipated ramping
rate for releases from Ridgway will be between 100 and 200 ft^/s
per day. Consequently, power diversions through the Tunnel would
be decreased by similar values until the 1,900-ft^/s criterion is
met. Rapid fluctuation in the Gunnison River would be
detrimental. Under all alternatives including the no-action
alternative, high flows in the Gunnison River would reduce trout
recruitment

.

COMMENT 1-15: The DEIS makes repeated use of the argument that
more flow regulation is better. Prior to regulation by the
Aspinall Unit, the Gunnison, especially through the Black Canyon,
was regarded as "the finest trout stream in the world" (National
Geographic Society, 1949) . This is not claimed anymore although
the fishery still merits high praise. But if more regulation is
better, one would expect enhancement.

RESPONSE 1-15: The Gunnison River upstream from the Gunnison
Tunnel (Tunnel) was recognized as an outstanding fishery. This
section of the river was supported by supplemental stocking due
to habitat or harvest conditions and was not, therefore, a "wild
trout" fishery as exists today.

COMMENT 1-16: It seems that, especially for a supposedly
protected river, the entire flow argument flows in the wrong
direction. Minimum instream flow requirements are the single
most crucial factor in the river's protection. Yet these are
established in the DEIS on primarily economic grounds and not on
what the stream "wants" to function optimally as an ecosystem
that incidentally supports a fishery. The DEIS then spends much
of its length trying to justify what could well be an
ecologically disastrous low flow.

RESPONSE 1-16: See RESPONSE F-11 for information on the
development of minimum flows. The 300 ftVs is not based on
economic grounds. The FEIS does discuss optimum and minimum flow
levels because of the significant public and agency interest in
the minimum flow situation. The proposed alternatives do not
optimize the river, nor does alternative A. The impacts of
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changing flow conditions under alternative A to conditions under
development alternatives are discussed in chapter 3 of the FEIS.

COMMENT 1-17 : An argument used repeatedly in the document states
in essence that, since the fishery has on occasion (7.8 percent
of the time) sustained low flow impacts of 200-300 ft3/s and
survived, that increasing the frequency and duration of these
impacts by a factor of seven times would be sustainable. This is
a fallacious argument. It's like saying that if a boxer can take
one punch, then six more won't hurt him. The system needs time
to recover from traumatic years and impacts . Increasing the
adverse condition by a factor of seven is likely to make recovery
doubtful

.

RESPONSE 1-17: Past and present fishery studies by the CDOW
suggest that a flow regime of 300 to 400 ftVs does not constitute
a stress for the aquatic ecosystem of the Gunnison River. On the
contrary, trout reproduction and recruitment have been excellent,
fisherman success has been good, macroinvertebrate density and
diversity appear good, water temperature and quality are good,
and winter icing impacts on the trout and macroinvertebrates
appear to be negligible. Siltation problems occurred during the
low flow summer period of 1989; higher flows would have reduced
the impact of this siltation.

COMMENT 1-18: The DEIS gives lip service to the idea of
establishing a minimum instream flow based on the optimum flows
for each of the trout life stages, but then proceeds to do
nothing about it. Rather, it does a quick shell game and returns
only to ideal fry swim up flows, spreading these ten weeks across
the entire year, to justify 300 ftVs minimums

.

RESPONSE 1-18: Swim-up fry are stated to be the most sensitive
life history stage for trout (most sensitive regarding
controlling population size) . The available trout habitat within
the Gunnison River for swim-up fry is examined only when swim-up
fry are present in the Gunnison River. The FEIS clearly shows
that 300 ft^/s is not optimum for all life stages at all times of
the year.

COMMENT 1-19: While I think that Nehring's fishery data are
pretty much beyond contest, I also think that his findings have
been abused in the DEIS. It must be remembered that the Phabsim
model charts only certain physical dimensions of trout habitat.
A complete model would take on temperature, turbidity, toxicity
and climatic events as well as the very important energy,
chemical and nutrient cycles. In general, I prefer the more
comprehensive ecosystem approach recommended in the DEIS response
of Dr. Stanford, for reasons given below.

RESPONSE 1-19: The instream flow analysis was not used alone
while analyzing the potential impacts to the Gold Medal trout
fishery. But rather, the analysis was used in conjunction with a
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myriad of other biological indicators, tools, and literature
searches to develop the best analysis available under the
existing time and manpower constraints.

As Dr. Stanford suggests, some "resetting" of the river ecosystem
would occur under the postproject flow conditions. Reclamation
is not refuting this claim; in fact, resetting may occur,
although certainly nothing remotely resembling the magnitude of
the resetting that occurred on the Gunnison Gorge with the
construction of the Aspinall Unit. The fact that summer
diversions would change the least (because the Tunnel already
carries irrigation water) would reduce changes. However, a minor
resetting of the river in and of itself does not necessarily
constitute a significant environmental impact to the Gold Medal
trout fishery (see RESPONSE OR-63)

.

COMMENT 1-20: One does not, with any kind of success, perform an
analysis of the environmental impacts on a complex ecosystem by
beginning, and effectively ending, with a quantitative study of
two species (brown and rainbow trout) which move between the
third and fourth trophic (feeding) levels of the system. It is
important to note that the total food supply generated here is
roughly, but closely, a direct function of the stream area
defined by the wetted perimeter. The total biomass of this
nutrient salad (soup when suspended by turbulent flows) is going
to decrease in direct proportion to a sustained decrease in
wetted perimeter. This will affect biomass up to the top of the
chain, yet the DEIS gives it no mention...

The final EIS should have at least several typical sections with
the percent of reach for which it is typical. The stabilized low
flow channel appears here to accommodate flows around 650 ft^/s.
It is apparent from the steep banks beyond this that an increase
in flows beyond 650 ftVs does not do much to increase wetted
perimeter, while decreases below this figure become significant,
in a practically linear manner, in their impacts on wetted
perimeter, and thus on the first trophic level. If we measure
the difference in river width between 650 ft^/s and the proposed
300 ftVs, we're looking at a proposal that calls for roughly
70 percent of present river biomass. This is a significant
impact, yet it goes unmentioned in the DEIS. (See numbers 8-13
in Mr. Hatcher's letter for a detailed explanation.)

RESPONSE 1-20: A field study and literature search was conducted
on all pertinent aquatic parameters, including the various
trophic levels, to assess if any of these ecological factors
would be significantly affected and would ultimately affect the
productivity of the brown and rainbow trout fishery. The main
thrust of the analysis revolved around the trout fishery because
it was identified as one of the major significant issues during
the environmental scoping process for the DEIS.

Also, species in the higher trophic levels such as trout have
been successfully used as biological indicators of the overall
health of the aquatic ecosystem, as they are directly dependent
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on the lower trophic levels for their very existence. Any
significant perturbation to one of the lower trophic levels will
be reflected in relatively short order in the condition factors
associated with the upper trophic level species (i.e., a healthy,
robust trout population reflects excellent primary productivity
(algae and leaf litter) and secondary productivity (macro-
invertebrates such as aquatic insects) . Past and present
monitoring of the 300- to 400-ftVs flow level in the Gunnison
River has found trout populations to be excellent; the exception
was 1989 when flash flooding affected the fishery.

Allochtonous material (leaf litter, etc.) plays a relatively
minor role in the energy cycling of the Gunnison Gorge. The
overall productivity of the system is driven largely by primary
production, particularly the filamentous algae Cladophora, the
primary food source for most of the grazing benthic insects.

Wetted perimeters were calculated for a range of flows for all
the transects established for the Duncan Trail (instream flow
analysis) fishery habitat study site. This analysis indicated
that an average reduction in wetted perimeter existed of
approximately 7 percent (155 feet to 144 feet), with a flow
reduction from 650 to 300 ftVs. The wetted perimeter loss in a
typical riffle section was larger at approximately 30 percent
(435 to 305 feet) . Thus, we fail to see where a 70 percent
reduction in river biomass could occur under project conditions.
We agree that a reduction in overall primary and secondary
production could occur under project conditions due to a
reduction in available bottom area, but monitoring studies at the
300- to 400-ftVs level have suggested that food is not limiting
to the existing fishery under this flow regime even with the loss
of wetted perimeter. In addition, slight reductions in water
depth might increase sunlight penetration and primary production.

Nowhere in the DEIS is an 80-percent reduction in habitat or fish
numbers indicated as the comment suggests. However, the DEIS did
state that the 300-ftVs level provides 80 percent of the habitat
available at the optimum flow of 500 to 600 ftVs.

No species are predicted to be lost in the Gunnison Gorge
ecosystem; however, there may be some changes in percent
composition. Trout fry are not herbaceous as suggested; they
feed primarily on zooplankton.

See RESPONSES F-27, F-46, and F-94 for further information.

COMMENT 1-21: It is claimed that in a dry year the effects of
development could nearly double the record number of angler
hours. This must assume present level of interest. Given
lowered trout biomass one might presume that, for these doubled
angler hours, harvest, in pounds of trout biomass, might remain
constant while proportional harvest might also double, bringing
total trout biomass to below 50 percent of present. But I would
suspect that, at this point, interest in fishing in the Gunnison
would began to wane. The river might become another
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catch-and-release stream, unless it were stocked. Would the
Sponsors pay for stocking? And the doubled angler hours - what
are their impacts on wildlife?

RESPONSE 1-21: Chapter 3 in the FEIS predicts an increase in
angler days for development alternatives but certainly not a
doubling of the record number of anglers. Lowered trout biomass
is not predicted as shown in the FEIS. The river presently has
special regulations to reduce harvest. The need for stocking is
not anticipated by the CDOW as long as habitat for successful
trout reproduction and survival is provided. As indicated in the
comment, use is certainly related to fishery quality.

COMMENT 1-22 : I would submit that the healthiest overall
approach to this problem is to draw a new bottom line for a
Gunnison River minimum instream flow requirement. This need not
be a hard, straight line, and, legally, it could not exceed
historical and realistic demands of the UVWUA for irrigation
requirements that sometimes require low flows of 300 ftVs. But
flows lower than what these decreed and proven agricultural water
rights require ought to be regulated by numbers which respect the
Gunnison River ecosystem. This bottom line would be a complex
curve, reflecting minimums which vary throughout the year
according to instream life stages, compromising where necessary
between optimums for cohabitating species and intra-species life
stages. I think that this optimum bottom line will be found to
be much closer to the present "stabilized low flow channel" than
it is to the proposed 300 ft3/s minimum, with this minimum
considered as representing a severe stress on the system to be
avoided whenever possible, and not economically indulged in
whenever available.

RESPONSE 1-22: The FEIS discusses recommended flow levels, both
optimum and minimum. Chapter 2 describes alternatives that meet
or attempt to meet these flows. Careful review of flow tables
has shown that optimum levels are not met under alternatives,
including alternative A. The 300-ft^/s minimum does not represent
a severe stress, according to available data. It does not repre-
sent the minimum flow required for fishery survival; the survival
flow would be much lower in the Gunnison River. It also does not
represent an optimum flow level under all conditions. Further
discussion of the 300-ftVs flow is found in RESPONSE F-11.

COMMENT 1-23: (paraphrased) The B/C ratios in Chapter 2 show
returns on investment that appear suspiciously low. What are the
real numbers?

RESPONSE 1-23: The financial feasibility ratio includes returns
on investment. The FEIS has been modified to clarify this point.
See RESPONSE OR- 6.

COMMENT 1-24: (paraphrased) The Western Slope is in electric
surplus; power is not needed.

RESPONSE 1-24: See RESPONSES F-6, and OR-1 and OR-3.
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COMMENT 1-25: Several attached charts were prepared that show
monthly flow levels under various conditions (see figures 1

through 3 in Mr. Hatcher's letter).

Figure 1 charts average monthly Gunnison flows, diversions, and
proposed impacts for the average year between 1965 and 1983. The
heavy line shows what I would consider to be a reasonable minimum
instream flow. The hatched area below this shows what I consider
to be the volxome of unreasonable demands on the river. It can be
seen here that in average or better years, a reasonable flow
requirement would only withhold a small percentage of proposed
diversions from power production, perhaps 15 percent.

Figure 2 charts average monthly Gunnison flows, diversions, and
proposed impacts for the dry years between 1965 and 1983. This
was taken from the fifth driest month during the 19-year period,
or roughly a 25 percentile year. Some of these low flows,
however, were reached six and seven times during this period.
Again, the heavy line shows what I consider to be a reasonable
minimum instream flow while the hatched area below it says "too
much." To achieve reasonable minimums in this one year in four,
proposed power production would need to be curtailed by about
35 percent.

Figure 3 charts historic percentile monthly average flows from
the DEIS simulated post Aspinall flow data.

RESPONSE 1-25: The charts are informative and appreciated. The
suggested energy generation penalties associated with the
increased minimum flows appear relatively accurate. However,
they would make the project infeasible. A rough cut at the
financial impact of generation loss can be viewed by multiplying
the appropriate financial feasibility ratio in chapter 2 by the
fractional generation loss. For example, a 15-percent (average)
generation loss would cause a 1.05 financial feasibility ratio to
be reduced to approximately 0.9.

Alternative analyses prepared for the EIS included assessing
varying minimum flows. Alternative F-6, with 450 ftVs in
4 months, 600 ftVs in 2 months, and 300 ftVs for the balance of
the year, was not feasible. A flow of 600 ft^/s extended for a
longer time period (all year) would produce an even lower
financial feasibility ratio and would also be infeasible.

MITCHELL SWANSON
COMMENT 1-26: Increased erosion on the Uncompahgre River .—It is
freely admitted in the DEIS that increasing flows on the
Uncompahgre River will cause accelerated erosion. However, there
is a serious lack of information and analysis in the DEIS to
justify the open-ended, "blank-check" budget to arrest bank
erosion. The DEIS, the consultant and agency reports (Stevens,
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1988; and U.S. Soil Conservation Service, 1988) lack the
technical information necessary to deal with the erosion problems
realistically and to propose effective solutions.

Because the analyses are deficient, there are substantial
deficiencies in the preferred alternative design (alternative C)

,

which are discussed below. A more detailed and appropriate set
of technical analyses are crucial to a realistic computation of
the benefit to cost ratio, which is only 1.056 for the preferred
alternative. The potential costs of stabilizing 39.6 miles of
channel could easily exceed $4.3 million over the project life
and drive the B/C ratio down to less than 1.00. In addition, the
B/C ratio for the preferred alternative could be driven down to a
level where other alternatives are more economically favorable.

RESPONSE 1-26: Additional information has been added in
chapters 2 and 3 of the FEIS to describe the erosion and the
mitigation measures. Additional technical data have been
provided to Mr. Swanson; findings are summarized in the FEIS.
The cost of solutions is included in the cost estimates in
chapter 2.

COMMENT 1-27: Many of the key conclusions regarding impacts to
the stability of the Uncompahgre River are based on limited
information and conjecture about the mechanics of the stream.
The DEIS relies heavily on a report by Stevens (1988) to describe
the problem, the expected impact, and the measures that will
correct the problems. But the Stevens report is a preliminary
reconnaissance effort at best and not an appropriate level of
study to confidently determine the magnitude and types of
impacts, to propose effective stabilization measures, or to
determine the costs. What specific information was used to
generate a cost estimate for construction and operation and
maintenance of pre-project and future bank stability projects?
What information was used to determine the proposed channel
treatments? Have similar bank protection projects been
undertaken on the Uncompahgre River and have they been
successful? What are the proposed projects and where are they
located? What information or analyses were conducted to conclude
that increased flows on the Uncompahgre River would reduce
salinity problems while erosion increased?

RESPONSE 1-27: Cost estimates stated in the FEIS are based upon
analyzing 1977 and 1988 aerial photography, river cross sections,
bed and bank samples, interviews with landowners, and engineering
analysis. Operation and maintenance costs were estimated
according to Soil Conservation Service (SCS) standards. Areas to
be treated were identified and were then adjusted according to
estimates of existing protection. The methods of proposed
treatment suggested in the DEIS were based upon methods which the
UVWUA and local landowners have employed in the past. In most
cases, these methods (riprap, jetties, fences) have been
successful. However, channelization, which has not been used by
the UVWUA but has been used by landowners, has not been
successful (from an environmental perspective)

.
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Reclamation conducted analyses that indicate that if erosion
protection measures are implemented, salinity would not increase.
Seepage from the presently unlined AB Lateral would be reduced as
would the salt loading associated with this seepage. Development
of the project would increase the amount of water in the lower
Uncompahgre River for dilution of dissolved solids in that reach.

Flow reduction in the Gunnison River upstream from Delta would
decrease dilution of salts, and salinity levels would increase,
as discussed in chapter 3 of the FEIS.

COMMENT 1-28: The erosion problems of the Uncompahgre River are
not isolated to the trouble spots that will cease to be trouble
if they are treated. The evidence I have reviewed points to a
system-wide problem on the Uncompahgre River where the natural,
narrow meandering channel morphology is out of equilibrium with
present conditions. It appears that many reaches of the
Uncompahgre River are changing from a narrow (average about
60 feet wide) single channel meandering stream to a wide (up to
450 feet) braided stream. This is a very serious problem and a
costly one to correct as it is; if discharge is increased the
problem could become more difficult to treat. The channel
appears to be responding in dramatic fashion to past disruption
or projects or recent large flood events. If this is the case,
the Uncompahgre River will continue to become wider and braided
and this could be substantially aggravated by increasing
discharge from the AB Lateral hydropower operation.

The proposed channel stabilization measures will be largely
ineffective and perhaps harmful to the problem unless the
underlying causes of the instability and the quantitative river
mechanics are understood. The information in the DEIS indicates
that these analyses have not been completed. A combination of
field and historical channel stability analysis is needed, then
appropriate remedies can then be prescribed and their cost
estimated. Technologies which involve river training rather than
simple bank protection will be far more cost effective and less
harmful to the environment; in fact river training creates many
opportunities to improve the environmental quality of the stream
while reducing instability. Without proper analysis, realistic
cost estimates are not feasible to calculate. In turn, the
economic justification of the project is flawed and the project
Sponsors take considerable financial responsibility for solving a
problem that the DEIS does not describe adequately in scope or
magnitude.

RESPONSE 1-28: Interviews with landowners indicate that the
flood of 1984, which was the second largest on record at Delta,
played a major role in shaping the existing river channel. The
river is considered to be a meandering stream, rather than
braided. The braided effect, which is apparent in 1988 aerial
photos, is due to the extremely low flows coupled with the lack
of spring flooding over the past 3 years; gravel bars deposited
in the 1984 flood have resulted in the present configuration.
The increased discharges resulting from project operation would
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move these bars downstream and lengthen the meanders. However,
this same movement could easily occur without development as a
result of prolonged high flows.

The proposed stabilization measures to be installed before
facility operation would be designed to reduce erosion and
mitigate the impacts of development. Stabilization measures can
be roughly divided into two groups, those designed to prevent
erosion of an existing bank and those intended to guide the flow
or promote sediment deposition in designated areas. Proposed
measures fall into both of these groups. Blanket revetment,
using rock riprap, is proposed in developed and sensitive
agricultural areas. In rural areas along terraced wetlands,
streambank vegetation is proposed. The design of these measures
has been based upon field surveys; field sampling and laboratory
analysis of the bed and bank materials; detailed study of 1988
aerial photography; interviews with landowners near the river;
and technical analyses of collected data.

COMMENT 1-29: The flow information presented in the DEIS is
inadequate for identifying the impact of the proposed project
flow regime on the Uncompahgre and Gunnison Rivers. The DEIS
presents monthly mean discharge data and does not provide daily
mean discharge data to describe the proposed operation of the
AB Lateral hydropower facility. Fluctuating flows on a daily or
weekly basis can seriously accelerate erosion. The DEIS does not
provide detailed enough information to evaluate the effects of
operation on channel morphology.

RESPONSE 1-29: The hydrologic impacts were assessed using mean
monthly flow data of both rivers because daily variations are
extremely minor in the controlled system. Sufficient information
does not exist to evaluate such impacts on a daily or weekly flow
basis. Although both rivers are gauged by the U.S. Geological
Survey (USGS) , the effects of recent upstream regulation are not
adequately defined in the records. Simulation was used to
incorporate upstream regulation; simulation of daily flows for a
32-year period would not be practical nor would it provide
significantly different results.

Upstream regulation of the Gunnison River has reduced the daily
fluctuation of flows in the river downstream from Crystal Dam.
Flow changes that do occur are made gradually to avoid
environmental impacts in the Black Canyon. Operation of the
Ridgway Reservoir will have a similar effect on the Uncompahgre
River. See RESPONSE F-11 for additional information.

COMMENT 1-30: The proposed project lacks several key logistical
and institutional elements for management and implementation of
the proposed Uncompahgre River bank protection program. How will
the Project Sponsors prioritize, design and implement the bank
protection program on the Uncompahgre River? Who decides which
projects are the most urgent? Who decides which erosion problems
are the responsibility of the Project Sponsor? How will a
determination be made about which erosion problems are the
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responsibility of the Sponsors and which erosion problems are
existing? Will the Project Sponsors take responsibility for
existing erosion problems? What if the cost of the needed bank
protection measures exceeds the money in the sinking fund? Where
will the additional money come from if it is needed? Has the
cost of repair and maintenance of existing or new structures been
considered? If so, what are the anticipated costs? What are the
costs of habitat mitigation for bank protection projects? Will
habitat mitigation be on-site or off-site and in-kind
replacement?

RESPONSE 1-30: The proposed mitigation program discussion has
been expanded in the FEIS . The Sponsors have not made a
distinction between existing erosion problems and problems
resulting from development. They have acknowledged that existing
problems, if left untreated, would only become worse with
development. Therefore, existing problems would be treated
before operation.

The costs of annual maintenance have been included in the overall
maintenance costs of the facility and are detailed in the FEIS.
If needed, additional funds for post-operation stabilization
measures would be taken from project revenues.

Habitat mitigation would be in-kind and would be located
off-site. The mitigation plan proposed by the Sponsors is
described in the FEIS in chapter 3.

COMMENT 1-31: Another serious deficiency of the preferred
alternative design is the lack of any provision to shut down
hydropower diversion if bank erosion is substantially increased.
The proposed operation procedures call for not adding to flood
flows, but they do not provide any provisions to curtail or cease
operations if erosion in the Uncompahgre River increases. Such
provisions are needed to gain confidence that the Project Sponsor
will correct the erosion problems that arise.

The DEIS fails to address potential liability issues resulting
from increasing flows in the Uncompahgre River. What is the
Sponsor's legal liability if increased erosion destroys property
and the Sponsor is sued for damages? Have the costs of such
liability been considered?

RESPONSE 1-31: Project shutdown is always an option; however,
mitigation that would allow the project to keep operating is
preferred. The Sponsors have agreed to extensive mitigation that
should reduce economic and sensitive environmental losses.
Should a lawsuit be filed despite the proposed mitigation, legal
liability beyond the Sponsor' s commitments would have to be
determined by the courts.

The proposed alternative is generally designed to mitigate for
project-induced erosion. Erosion caused by normal river flows
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and floods would not be the project's responsibility, although
proposed stabilization measures should help in reducing these
erosion events.

COMMENT 1-32: The DEIS fails to address the environmental
impacts of instituting a large-scale channel stabilization
project on the Uncompahgre River. The proposed erosion control
measures can destroy valuable riparian habitat and, more
importantly, may create additional instabilities in the river
system. Deferring an impact analysis to application for an Army
Corps of Engineers 404 permit is not sufficient since the
404 application process does not fully address economics and
alternatives analysis. The cost of mitigation for bank
protection projects yet to be designed or identified are ignored
as well. It is well known that bank protection often increases
erosion in other reaches requiring more bank protection. Other
proposed measures such as channel straightening and "canal-
ization" have substantial impact upon channel stability by
increasing channel gradients. These impacts should be addressed
in the DEIS.

RESPONSE 1-32: Impact analysis of the proposed measures was
presented in the DEIS and has been expanded in the FEIS (river
mechanics section of chapter 3)

.

COMMENT 1-33: The DEIS claims that channel stability on the
Uncompahgre River below Ridgway reservoir and above the tailrace
will improve due to decreased flows and that the sediment supply
will be reduced. However, Stevens (1988) states that Reclamation
has planned for two feet of channel degradation below the
reservoir (p. 3-8, para. 3). It also stated that Ridgway
Reservoir does not have a flood control function and that flood
insurance maps would not be changed. The combined effect of
continuing larger floods (the magnitude is not stated) and the
release of clear water flows could increase erosion in this
reach, add sediment to downstream reaches and increase
instability. Sediment transport capacity is usually a power
function of discharge, such that a small increase in discharge
often results in several fold increase in the ability to erode
and transport sediment; often, the infrequent flood events are
most important for channel morphology and sediment transport.
More information is needed to adequately assess the impact of the
recent closure of Ridgway Reservoir on sediment supply and
channel morphology.

RESPONSE 1-33: The reference to channel degradation below
Ridgway Reservoir pertains to the river immediately below and a
short distance downstream from the dam. Degradation and
subsequent bank erosion are not expected to occur downstream from
Colona. Although no flood control storage is planned for this
reservoir, flood regulation and peak attenuation will occur. The
combination of this effect and the reduced flows entering the
river from the South Canal would increase channel stability in
the reach between the South Canal and the proposed tailrace.
However, periodic flooding would still occur with or without
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development. The erosion-related impacts of these floods would
be reduced with development by constructing bank stabilization
measures

.

COMMENT 1-34: The DEIS also claims that the morphology of the
Gunnison River between the Gunnison Tunnel and the North Fork
"would not change" because "flood events (which) would be largely
affected by development" (p. 3-35, fourth paragraph, fourth
sentence) and any encroaching vegetation would be periodically
scoured away. At the same time, the DEIS claims that reduced
flows below the North Fork would stabilize the channel there:
"The overall impact of the proposed development alternative would
be to increase the stability of the Gunnison River below the
North Fork." What information and analyses lead to the
conclusion that no change in flood flow regime will maintain one
reach as is, and stabilize the eroding reach downstream "due to
reduced discharge"? It does not appear that one can achieve
both. Again, this claim demonstrates some deficiencies in the
analysis

.

RESPONSE 1-34: The Gunnison River channel in the reach between
the Tunnel and the North Fork is less susceptible to erosion
because the bed and banks are largely comprised of granitic rock
and boulders. There are areas within this reach having gravel
banks; these areas would tend to stabilize due to the reduced
flows. However, periodic flood flows would continue to occur,
scouring vegetation and eroding the gravel bed and banks. This
action would not be affected by the proposed development.

In the reach between the North Fork and Delta, the bed and banks
are more susceptible to erosion due to the material composition.
Reduced flows in this reach would have a stabilizing influence
inasmuch as the duration of erosive flows would be reduced.
However, as noted in the comment above, periodic flood flows
would still occur, resulting in channel erosion. The text of the
FEIS has been changed to clarify this issue and is included in
the river mechanics section of chapter 3.

COMMENT 1-35: The DEIS does not consistently recognize the
ramifications of increased bank erosion on the Uncompahgre River
to other key environmental impacts including water quality,
recreation, fisheries and aesthetics. In fact, there are many
internal inconsistencies within the DEIS on these issues: Water
Quality: Page 3-66, fourth paragraph, last sentence states that
"increased flows downstream from the tailrace would improve water
quality, provided measures to limit erosion would be taken . " In
other words the claim that increased flows will improve water
quality by diluting salinity (p. 3-67, paragraph four, first
sentence) are only valid if bank protection is installed,
maintained, and successful in arresting erosion and instability.
How will this be accomplished for the whole Uncompahgre River?
What information exists to support the claim that erosion will be
arrested and water quality improved? Isn't the total salt load
the same even though the solution is less concentrated?
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RESPONSE 1-35: The total salt load would be reduced by
implementing the project. Under the no-action alternative, water
would continue to flow to the Uncompahgre River via the South
Canal, over half of which is unlined, and Cedar Creek, none of
which is lined. Under development alternatives, a portion of
irrigation supplies would be delivered through the lined
AB Lateral and the penstock. This action would reduce exposure
of the water to formations contributing salts to the water,
thereby reducing the total salt load.

The measures proposed by the Sponsors to stabilize river banks
have been successfully used along the Uncompahgre River in the
past. If properly installed and adequately maintained, the
proposed stabilization measures should be successful in reducing
the erosion-related impacts of increased flows. As such, the
total sediment load in the river would not be significantly
increased. See RESPONSE F-36 for additional information.

COMMENT 1-36: Recreation: The claims of positive recreational
benefits of the project on the Uncompahgre River described in
page 3-136, fourth and fifth paragraphs, are unfounded and
inconsistent with the discussion of increased erosion and
instability found on page 3-37, paragraph seven. These claims of
a positive recreational benefit will not be realized in any
scenario, even with the proposed channel stabilization measures.

Page 3-136, paragraph four, states that "Under all development
alternatives, increased flows below the tailrace could improve
the recreational values of the Uncompahgre River as the result of
relatively stable releases of high quality clear Gunnison River
water . These releases coupled with the effect of the Ridgeway
Reservoir upstream, could improve the water quality of the
channel and stabilize and expand the wetlands of this area."

These claims conflict with the conclusions of the project impacts
to river morphology. Increased flows will accelerate erosion,
add sediment, and degrade water quality. The high quality clear
water will likely become quite turbid and muddy when it travels a
short distance and entrains sand, silt, and muds while inducing
increased erosion. What information exists to support the claim
that clear water conditions will endure below the tailrace? How
can wetland areas expand and stabilize if erosion creates a wide,
barren, braided channel and removes riparian vegetation? How
will wetlands area expand if many reaches must be treated with
riprap and bank protection measures, which often destroys
riparian vegetation?

Under any foreseeable future condition with the project, new
rafting and canoeing opportunities will be very limited at best
with either increased channel widening and erosion or with new
bank protection works. When the Uncompahgre River widens, flows
could become too shallow making it difficult to navigate. Trees
falling into the channel from eroding banks will present
navigational hazards. If the proposed bank protection projects
are installed, rafting and canoeing will become hazardous as
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riprap works will become navigation hazards; visual resources
will degrade as vegetated natural banks are replaced by barren
riprap banks

.

Page 3-136, paragraph four further states that, "A cold water
fishery could develop in the (Uncompahgre) river in response to
improved habitat conditions. However, habitat may still limit
development of a significant fishery." What does this statement
mean? It seems to say that new habitat would develop, but that
habitat may limit development? This claim does not consider
habitat conditions with a shallow and wide braided channel
morphology

.

RESPONSE 1-36: In some cases, recreational use would increase
slightly; for example, hike-in fishing along the Gunnison River
is predicted to increase. The EIS does not predict positive
recreational benefits on the Uncompahgre but does recognize that
additional, high-quality water may lead to recreational
enhancements. The exception to this is along the 5-mile reach
through Montrose where flows would be significantly reduced. The
wide, braided channel described in the comment could develop if
the river were left alone; however, this is not the case.
Existing landowners have already installed extensive amounts of
bank protection, and the Sponsors propose to add to this
protection. The net result is that the Uncompahgre is expected
to continue as a meandering river. See additional discussion in
chapter 3 (impacts of alternatives section) of the FEIS for more
information.

COMMENT 1-37 : Loss of white water recreation on the Gunnison
River; Page 3-153, first paragraph states that: "Although
rafting activity can be expected to decline with reduced flows in
the (Gunnison River) Gorge, hike-in fishing activity should
increase. This is because, as discussed earlier, flows in the
300 to 600 ftVs range produce excellent fishability on the
Gunnison River. This claim appears to be based upon the
perfunctory and statistically insignificant information on
fishery use alluded to on page 3-129, paragraph five, last
sentence: "Records are not kept of inner canyon users who enter
from upstream of downstream from the monument's boundary; but NPS
officials report this use is increasing and was especially
evident in 1988 when low river flows permitted people to travel
greater distances throughout the canyon (Thoreson, personal
communication, 1989)". This single observation is an inadequate
substitute for identifying impacts for the life of the project
and long-term use. How will the loss of Whitewater rafting be
mitigated: Is increased access for hike-in fishery use an
adequate replacement? Is the DEIS suggesting that hike-in
fishery use will mitigate for the losses in white water rafting?

RESPONSE 1-37: The increased fishing use was not based on the
information referred to on 3-129 of the DEIS but rather on creel
surveys conducted over a period of years by the CDOW. Flow
changes would be least during the recreation season. This impact
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is not completely mitigated, and the FEIS shows a net loss.
Angler use is not meant to be a substitute for this loss.

COMMENT 1-38: The DEIS is fully deficient in considering
cumulative impacts. Several positive benefits are stated, but
some very important negative cumulative impacts are completely
ignored.

1

.

Increased flows on the Uncompahgre River from the
AB Lateral Project, the closure of Ridgway Reservoir, and planned
bank protection projects for the Uncompahgre River from the
tailrace to Delta.

The AB Lateral Project will increase flows and erosion on the
Uncompahgre River. This requires a massive bank protection
project to arrest the increased erosion which will further impact
channel stability, degrade biological resources, reduce wetland
areas, and require significant expenditures. The Ridgway
Reservoir now traps all sediments but does not reduce significant
floods; this combination could cause serious erosion downstream
(2 feet of degradation is anticipated by the Bureau of
Reclamation) releasing more sediment to aggrade and
de-stabilize reaches downstream. The EIS is deficient in
addressing these impacts individually and collectively.

2. Reduced flows due to the AB Lateral Project on the
Gunnison River will decrease white water rafting on the Gunnison
River. Recent projects on the Gunnison River, notably Crystal,
Morrow Point, and Blue Mesa Reservoirs have destroyed white water
recreation on the upper three fifths of Black Canyon of the
Gunnison River, about 32 miles. Future dam projects are being
considered on the Gunnison River. This combination of past and
proposed projects could fully destroy water recreation in Black
Canyon.

The DEIS fails to mention or address the cumulative losses of
white water recreation on the Gunnison River due to past and
proposed projects. The AB Lateral Project will reduce flow
levels to a 300 ft3/s minimum, far below the minimum and optimum
flows for white water recreation. Reduced flows mean reduced
rafting below the Gunnison Tunnel. Taken in the context of past
projects, the AB Lateral Project will significantly reduce
rafting on the remaining portion of Black Canyon, except for the
3.5 miles between Crystal Reservoir and the Gunnison Tunnel.

RESPONSE 1-38: More extensive analyses of the impacts of
increased flows and planned bank protection on the Uncompahgre
River are contained in the FEIS, especially in river mechanics
and vegetation sections of chapter 3. Projections of the extent
of Whitewater rafting on the Gunnison River if the Aspinall Unit
were not in place would be highly speculative at best, and any
statement of cumulative losses of Whitewater recreation would be
nothing more than conjecture. Actually, rafting on the Gunnison
River during the summers of 1988 and 1989 when flows have been
held between 300 and 400 ftVs (due to drought conditions) has
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been considerably greater than would have been predicted using
the analysis in the FEIS, indicating that the analysis is
conservative.

We know of no proposed projects on the Gunnison River that are at
more than a preliminary stage of planning. At this early stage,
it is beyond the scope of this document to speculate on the
impacts of proposed projects. We assume the National Environ-
mental Policy Act of 1969 (NEPA) compliance documents for any of
these projects would include cumulative analysis of impacts of
that project and the AB Lateral Project (if the AB Lateral
Project is built)

.

KENT WHEELER
COMMENT 1-39: This letter offers a lengthy discussion of the
DEIS, and presents detailed comments regarding the following
items (see actual comment letter for details) : (1) lack of flow-
routing studies for the Uncompahgre River; (2) inadequate studies
of the probable morphological changes to both river systems;
(3) lack of studies to the alluvial floor aquifer; (4) completely
inadequate riprap designs: (5) poorly planned wetland
conversion; (6) water-rights problems; and (7) the use of icing
studies that have already been shown to be inadequate.

RESPONSE 1-39: Flow-routing studies for the Uncompahgre River
have been performed by the Sponsors as part of preliminary design
computations and are referenced in this FEIS; studies include
both hydrologic and hydraulic analyses of the reach between the
proposed tailrace and the city of Delta.

Regarding the impacts to the Gunnison River's morphology, see
RESPONSE to COMMENT 1-34. Regarding the impact to the morphology
of the Uncompahgre River, see RESPONSES F-32 and F-107 through
F-117.

Studies indicate that development would not cause degradation of
the channel bed; it was thus concluded that water tables would
rise near the river. This rise, which is expected to vary
between 1 and 2 feet in the winter depending on location, would
subsequently affect vegetation near the river. This impact is
further discussed in the FEIS (chapter 3, vegetation)

.

Bank stabilization measures would be properly designed and
installed and would include blanket riprap revetment and
streambank vegetation. As part of the Section 404 Permit, design
would require Reclamation's approval, as well as the Corps of
Engineers. Windrow revetment and channelization, both of which
were defined as alternatives in the DEIS, have been rejected as
feasible solutions.
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Regarding the wetland mitigation, see RESPONSE to COMMENTS F-75,
F-76 and F-109. Additional information regarding water-rights
issues has been added to the FEIS. See RESPONSE to COMMENT F-1.

According to Reclamation observations during the winter of
1988-1989, actual icing conditions that occurred in the river
were extremely close to those predicted in the icing studies
performed by Ashton. No impacts to fisheries from icing were
observed resulting from these conditions.

RALPH E. CLARK III

COMMENT 1-40: Since the Gunnison River from below Crystal Dam is
a regulated river, the discussion in the final EIS of its
management under various conditions and for various purposes
would benefit from broadening the consideration of attributes and
factors relevant to management options. Recent publications by
J.V. Ward and J. A. Stanford provide a useful starting point for
being sure to "cover all the bases" with respect to management
considerations and requirements in river regulation.

The FEIS should make explicit - and allow for public discussion
of - the possible management options for the Gunnison River as a
public resource and how these would be achieved. If some form of
the AB Lateral hydropower facility is built, some options for
future management of the Gunnison as a regulated river would be
reduced.

Some possible options are suggested implicitly within the
statement and the tradeoff between fishing and rafting is
highlighted. A comprehensive and specific plan for the river
needs to be established, perhaps through congressional
designation, in conjunction with plans for the hydropower
project. This would reduce uncertainties regarding the
availability of flows to be diverted from the Gunnison to it.

RESPONSE 1-40: The FEIS contains additional information on the
operation of the Aspinall Unit in chapter 3 (streamflow section)

.

However, it is beyond this document's scope to study the various
management options for the Aspinall Unit, which is operated
primarily for hydropower production and water conservation.
Within that framework, efforts are made to benefit recreation,
fish and wildlife, and other interests both downstream and at the
Unit reservoirs themselves. The Aspinall Unit would not be
operated to benefit or supply water to the AB Lateral Facility
nor would the facility prevent future management options with the
Aspinall reservoirs. However, the facility's water right would
represent a long-term flow diversion subject to prior water
rights

.

COMMENT 1-41: From results of the recent Upper Gunnison-
Uncompahgre Basin Phase I Feasibility Study , it appears that the
USBR has available to it from Blue Mesa Reservoir about
180,000 acre-feet of uncommitted firm annual yield. Commitment

1-25



of this toward maintenance of flows in the Gunnison below the
Tunnel should receive consideration in the FEIS. Consideration
of placement of new demands upon the Aspinall Unit should not be
avoided.

RESPONSE 1-41: The purpose of this FEIS is to assess the impacts
resulting from the proposed development of hydropower facilities
within the Uncompahgre Valley Reclamation Project (UVRP) . The
Sponsors have agreed that this proposed development would not
place any new demands on the Aspinall Unit. The operation of the
Aspinall Unit could change in the future, which would be done
independently of the AB Lateral Facility.

COMMENT 1-42: In the above feasibility study (p. 9-11), a
caution was given that direct comparisons should not be made
between results of modeled instream flows through the Black
Canyon with consideration for the AB Lateral diversions and
results of modeled flows through the Black Canyon to be found in
this DEIS. It appears that the same engineering consulting firm
did both sets of modeling and some clarification of the
differences between sets of results is needed.

RESPONSE 1-42: Hydrologic impact studies for the proposed
project were based upon simulation model results done by
Reclamation, which yielded the expected flows in the Gunnison
River below Crystal Dam and upstream of the Tunnel. The
assumptions and modeling procedures used by Reclamation in
performing these simulation studies were different than those
used in the modeling studies performed for the Upper Gunnison-
Uncompahgre Basin, Phase I Feasibility Study . Comparing average
annual values shows that the two sets of modeling results differ
only by 0.3 percent.

COMMENT 1-43: A table presenting the economic trade-offs/
differences between power production alternatives and fishing and
rafting alternatives would be helpful (reference p. 2-40 and the
discussion of recreational economics) . There is competition
between different directions for the allocation of a resource and
each would provide economic development potential

.

RESPONSE 1-43: Summary tables S-2 through S-4 present economic
impact data for power production, rafting, and fishing as well as
user-days of rafting and fishing.

COMMENT 1-44: Under no action (i.e., the hydropower project is
not built) , it is stated that conditions in the valley would not
change significantly in the foreseeable future (p. 3-5) . Does
this include the demand for electrical power?

RESPONSE 1-44: RESPONSE F-6 identifies the need for power. If
the project is not built, power would probably be provided by
alternate means, presumably through additional fossil-fueled
generation (see discussion under the need for power section in
chapter 1 and chapter 3 of the FEIS, air quality section) . Power
would be sold to the Public Service Company.
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COMMENT 1-45: Projected power outputs per month should be given
for the proposed alternatives so as to illustrate the effects of
operational constraints in relation to simulated flows in the
Gunnison River (p. 3-9) .

RESPONSE 1-45: Power output is a function of head, flow rate,
and unit efficiency. Power output was determined on the basis of
available flows to the proposed hydropower facility. The effects
of operational constraints are illustrated in the simulated
average monthly flows entering the hydropower facility. The
flows for each alternative are shown in tables 2.7 through 2.10
of the FEIS. Tables 3.7 through 3.11 of the FEIS show simulated
flows entering the Black Canyon of the Gunnison.

COMMENT 1-46: The reach of the Uncompahgre River most adversely
affected by the hydropower facility would be the initial miles of
a recreation trail, with associated facilities, proposed to go
between Montrose and Ouray utilizing the abandoned railroad
right-of-way. Provision should be made in mitigation
requirements to enhance, not detract, from the opportunities for
riverside recreational improvements along this reach.

RESPONSE 1-46: During the nonirrigation season, the project
would have no effect on this reach of the river. During the
summer, the project would reduce flows, particularly in the reach
below or downstream of the Loutzenhizer Canal, a relatively short
stretch when compared against the total mileage from Montrose to
Ouray (2 miles out of 36) . However, this area does include the
city of Montrose locality. Above the Loutzenhizer Canal,
development alternatives could aid corridor development through
the natural stabilization of Uncompahgre River banks. See FEIS
text discussions in chapter 3, river mechanics and recreation
sections. See also RESPONSE OR-21.

COMMENT 1-47: Consideration is needed as to the significance to
water users of any increase in total dissolved solids anticipated
to occur below the North Fork (p. 3-33 and 3-65) as a result of
there being less higher quality water from the Gunnison to dilute
flows in the North Fork.

RESPONSE 1-47: Please see RESPONSE OR-61.

COMMENT 1-48: Old car bodies and refuse should be added to the
list of riprap material (p. 3-35) . Channel protection measures
should address removal of such material where feasible and its
appropriate material. Consideration should be given to also
using vegetation such as willows, grasses, and other vegetative
measures for bank and channel stabilization (p. 3-37)

.

RESPONSE 1-48: Existing channel protection measures along the
Uncompahgre River would not be removed or replaced under this
program in areas where the measures are in adequate condition.
However, in some areas, material including old cars would be
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removed and replaced. Riprap material under the program would be
"clean" rock. Vegetative measures have been included in the bank
stabilization plan. See RESPONSE F-76.

COMMENT 1-49: It appears that both the hydropower project and
recreational activity can be "sized" to available flows. An
alternative is needed for evaluation which provides for a
stabilized 600 ft3/s flow in the Gunnison River below the
Tunnel (p. 3-83) ...

RESPONSE 1-49: Alternative F-6 evaluates the use of a 600-ftVs
minimum (for hydropower, not irrigation diversions) during
certain periods of the year (see chapter 2 of the FEIS)

.

Alternative F-6 was not economically feasible, so it was not
assessed in detail.

RUTH HUTCHINS

COMMENT 1-50: Lack of sufficient economic data (p. 5-9) . —What
specific changes are predicted to occur because of the
development that would erase the current dependency on
agriculture, tourism and light industry? And what plans are
being formulated to address this change development would create?

RESPONSE 1-50: No significant changes to the overall economic
base are predicted. The local agricultural economy would benefit
from power revenues that could be used partly for system
improvements and stabilizing water rates.

COMMENT 1-51: What expenses will the UVWUA incur for increased
compensation to the Board of Directors and the managerial staff
as the scope of their job is increased by the O&M of power plant
operations? Where is the financial schedule of proposed income
increase to UVWUA that shows a direct benefit to the water users
reflected in reduced water delivery costs? On what percent of
what figure - net profit or gross profit - is $150,000 to
$1,000,000 base? Has the board of UVWUA been fully apprised of
the financial scope of this development and negotiated the very
best long-range terms for the water users? Have the water users
been advised likewise?

RESPONSE 1-51: The UVWUA would be reimbursed by Montrose
Partners for expenses directly related to project operation.
Exact impacts to water delivery costs are not possible to
predict, though the UVWUA has indicated that, in addition to
using revenues for rehabilitation of the irrigation project, they
expect to use revenues to help offset future increases in water
costs. Revenues to the UVWUA would be calculated proportionate
to net revenues (see RESPONSE OR-31) . The UVWUA supports the
proposed project and is fully informed about the development and
satisfied with the agreement with Montrose Partners.

COMMENT 1-52: Pages 1-2 What is the relationship between
Montrose Partners (MP) and Mitex, Inc. What is the amount of
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investment capital MP is providing for the project, and what is
the anticipated return on this capital to MP? What is Mitex'

s

position as general partner? Is Mitex a subsidiary of another
company? And if so, of what company? What is Mitex' s Dunn and
Bradstreet rating? Will this project be financed 100 percent by
bonds? What specific hydrofacilities has Mitex developed, and
what was Mitex' s specific involvement?

RESPONSE 1-52: Mitex, Inc., is a general partner of Montrose
Partners who will provide all of the investment capital for the
project. Mitex is a subsidiary of Sithe Energies, USA, an
independent power developer based in New York. Project financing
is further discussed in the FEIS. Mitex and Sithe have developed
sites in Pennsylvania, North Carolina, Virginia, Idaho and
California. See RESPONSE OR-32

.

COMMENT 1-53: Pages 1-2, paragraph 2. What are the terms of the
Lease of Power Privileges?

RESPONSE 1-53: The lease would provide for cost reimbursement,
fees. Reclamation's oversight role, and the Sponsor's obligations
including environmental commitments. See FEIS text discussion
(chapter 1) and RESPONSE F-16.

COMMENT 1-54: Pages 1-3, Need for Project , paragraph 1. Shortly
after the Colorado Public Service Company (CPS) contract with
UVWUA /Montrose Partners was signed, the Colorado Public
Utilities Commission stopped all PURPA Act requests at the
instigation of CPS in order to review the entire pricing
structure. This project under discussion - AB hydropower - was
one of the last power supply contracts signed under PURPA before
the price structure review was requested. Presently, adequate
power is available; the future is not predictable and the Company
is locked into a contract price of $0,047 per kilowatt hour.

RESPONSE 1-54: The actual power rate is closer to $0,041 per
kilowatt hour. Please see RESPONSES P-6 and OR-1

.

COMMENT 1-55: Pages 1-3, Need for Project , paragraph 1

"(4) enhancing the UVWUA' s revenues for debt repayment
and system improvement .

"

Current management has purchased $7,000,000 worth of federal debt
for $2,000,000 and has refinanced this lower debt with the
State' s assistance of a 5 percent loan with yearly payments of
$251,000. If the salinity control program's plan for replacing
winter stock water by domestic water is implemented, the UVWUA
has the potential to net $357,000 on water sales to Tri-County
through the Reclamation. This would cover the yearly cost of the
State loan and advance the Association $101,000 yearly.

Where in this draft EIS is this enhancement of revenues to UVWUA
portrayed as terms of a contract with revenue scheduling based on
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different project income levels to be received? And when are
water delivery costs to UVWUA members to be lessened?

RESPONSE 1-55: As stated in the text, UVWUA revenues are
anticipated to vary between $150,000 and $300,000 in the early
years, increasing to more than $1 million annually by 2008. Also
see RESPONSE 1-51. Delivery costs to UVWUA members for future
years are based on many factors. Anticipated rates are presently
unknown.

COMMENT 1-56: River bank failure and erosion that will occur in
the Uncompahgre River north of Montrose caused directly and
indirectly by increased flows exiting from tailrace. Pages 3-38
(paragraph 2) , pages 3-39 (paragraph 3) , and page A-2 (Bank
Stabilization ) . Bank stabilization will be an ongoing program
for the life of the development: the correction of a situation
the development continually creates. What provisions for
monitoring sedimentation rates by the USGS are provided? Is a
404 Permit required for each new modification to correct bank
erosion? What if a permit is denied?

RESPONSE 1-56: The FEIS has been modified to include an
additional discussion of bank stabilization. The 404 Permit
requirements would be decided by the U.S. Army Corps of Engineers
(COE); to date, they have not yet decided whether additional work
would be done under a single 404 Permit or if individual permits
would be required. However, the former would probably be in
effect. If a 404 Permit is denied, then a revised application
must be prepared or the specified work cannot be done.

COMMENT 1-57: Potential water quality impacts . —Pages 3-61,
paragraph 3, . . .pages 3-66, Development alternatives; pages 3-67,
paragraph 2. "The development alternatives would provide less
dilution of selenium between the South Canal and the proposed
tailrace.." What mitigation measures are to be provided to
farmers who are raising vegetables for table use in the market?
Is a testing program to be implemented? And what would the
spectre of selenium in vegetables do to the Uncompahgre' s image
as a provider of quality produce nationally?

RESPONSE 1-57: Water-quality data indicate that selenium
concentrations are highest in the Uncompahgre River near Delta.
Highest levels are reached during the winter when river flows are
most influenced by irrigation drainage. South of the tailrace,
Gunnison River flows would still be provided to irrigators under
the West, Montrose and Delta, and Loutzenhizer Canals. The
highest selenium concentrations would be diluted in the
Uncompahgre River if the AB Lateral Facility were constructed.
The USGS, Reclamation, and the Fish and Wildlife Service (FWS)
are studying selenium in the Uncompahgre River, and these studies
will continue. Specific monitoring as part of the AB Lateral
Facility is not planned; however, other agencies would continue
to monitor the Uncompahgre and Gunnison Rivers. Also see
RESPONSE OR-10 for additional discussion.
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COMMENT 1-58: Incomplete water right information. Pages 3-29
Montrose and Delta Canals Loutzenhizer Canal^ and Selig
Canal . —What are the amounts and priority dates of the
adjudicated water rights on these three canals?

RESPONSE 1-58: The UVWUA diverts water from the Uncompahgre
River into the three canals under a variety of adjudicated water
rights, each with different priority dates; the most recent water
right is from the 1920' s. All have water rights senior to the
AB Lateral Hydropower Project, so operating the proposed facility
would not affect the diversions into these canals.

COMMENT 1-59: Pages 1-14, paragraph 2. Under the heading Dallas
Creek Project, what quantity of water has UVWUA contracted to
purchase from this project and what is the cost per acre foot of
water? How and when will it be used? What quantity of water
have Montrose and Delta contracted to purchase from the Dallas
Creek Project and what is the cost per acre foot of this water?
How and when will it be used? What other amounts of water are
under a purchase contract from this project?

RESPONSE 1-59: The UVWUA has a contract with Tri-County Water
Conservancy District for 10,300 acre-feet of irrigation water
from Ridgway Reservoir; the approximate cost is $7.50 per
acre-foot. Water will be used on the UVWUA lands and will be
delivered late in the irrigation season after the Uncompahgre
River flows drop off. Municipal and industrial water has been
contracted for in the following amounts:

Block 1

Block 2

Delta
1,600 acre-feet
2,100 acre-feet

Block 1

Block 2

Block 3

Olathe
150 acre-feet
75 acre-feet
75 acre-feet

Block 1

Block 2

Block 3

Montrose
3,000 acre-feet
2,000 acre-feet
5,000 acre-feet

Block 1

Block 2

Block 3

Chipeta
315 acre-feet
30 acre-feet
135 acre-feet

Block 1

Block 2

Block 3

Mencken
290 acre-feet
30 acre-feet
130 acre-feet
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Tri-County
Block 1 1,250 acre-feet
Block 2 80 acre-feet
Block 3 11,840 acre-feet

The approximate cost of the municipal and industrial water is
$80.00 per acre-feet annually; M&I water would be delivered
through the Tunnel under an existing exchange agreement.

COMMENT 1-60: Changes in the Bureau , Pages 3-17, Development
Alternatives , paragraph 7. "None of the development alternatives
would change the operations of the Aspinall Unit." What are the
effects of a change in the operating procedures of the Aspinall
Unit? What are the cumulative impacts of possible admin-
istrative changes? What are the Bureau's rules concerning the
Aspinall Unit? Why doesn't the Bureau operate the Aspinall Unit
to prevent negative impacts? Why wasn't more time given for a
possible compromise?

RESPONSE 1-60: Changes in the operational procedures of the
Aspinall Unit would affect the water supply for the AB Lateral
Facility. No changes are presently being considered or proposed;
if they are proposed in the future, they would be subject to NEPA
compliance. The operation of the Aspinall Unit is discussed in
greater detail in the FEIS (chapter 3, streamflow section); the
Unit is operated primarily for hydropower production and water
conservation. Within this framework, fish and wildlife,
recreation, and irrigation uses are benefited where possible.
Many of the potential uses of the river have conflicting water
needs—for example, fishing versus Whitewater recreation and
recreation at Blue Mesa Reservoir versus higher summer
releases—and these have to be balanced.

The negotiations for a compromise on the AB Facility after the
DEIS was published are reported in chapter 4 of the FEIS.

COMMENT 1-61: SUMMARY

Water use and reuse, delivery and drainage has evolved into a
special art under the UVWUA. The management is reducing the debt
of the company substantially and delivery system improvement
associated wide may be accomplished under the salinity control
program. The ultimate goal of reducing annual farmer's
assessments for their water is a grand inducement for entering
into contract for construction of the AB Lateral hydroproject

.

But monetary gain is the only benefit. The draft EIS tables
(page S-14, alternative C) anticipates a power production of
274,911 megawatt hours (MWh) annually. The estimated project
cost is $62,954,000.

274,911 MWh sold at an assumed contract price of $0,047 per
kilowatt hour (KWh) realizes an annual gross of $12,920,017.00.
(A price is not provided in the draft EIS) . Before UVWUA enters
into the joint venture with Montrose Partners after 15 years, the
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gross income generated will be substantial. The prime
beneficiaries are: the Montrose Partners (who are they?) and
their associates, Mitex, Incorporated. What is Mitex? The
obvious big loser is the Uncompahgre River. Money cannot make up
for its loss.

RESPONSE 1-61: Annual gross revenues for alternative C would be
approximately $11 million in the first year of project operation.
Present values of the anticipated revenue streams are included in
chapter 2 of the FEIS, which has been revised to include addi-
tional information regarding financing, expenses, etc. See
RESPONSE 1-52 regarding Mitex, Inc., and Montrose Partners.

CALEB GATES

COMMENT 1-62: The assumption that vertical erosion won't occur
is unjustified except through prayer. It is concluded that
lateral erosion will occur, and in time, this will contribute to
headward erosion. There is no science provided to conclude
whether the river bottom cobbles won't be removed. Further,
there is no reference as to whether the floods of 1983 and 1984
scoured new deeper channels. Table 3.16 doesn't reflect maximum
and minimum flows and their frequency. Historical flow data on
the lower Uncompahgre River through Delta should be presented on
a year by year basis as it is for the Uncompahgre at Colona in
table 3.3. While the DEIS states flood stage on the Uncompahgre
is 1,900 ftVs, the report by Michael Stevens states that
800 ft^/s, provided by the South Canal to the Uncompahgre, is
equivalent to a small flood (p. 10) . What percent of time will
the Uncompahgre be between these two figures? The averages from
table 3.16 aren't enough. Wetland mitigation also has no
detailed plan.

RESPONSE 1-62: Text has been added to the FEIS that documents
the conclusions that vertical degradation of the channel bed
would not occur resulting from development of river flows
(chapter 3, river mechanics) . These conclusions are based on
scientific methods used for many years by Reclamation that are
also accepted by the professional engineering community.

The flood of 1984 likely caused scour in various reaches of the
river; however, the extent of the scour is unknown and it was not
studied for this EIS. Analyses performed for this study used
field-surveyed cross sections taken in 1988 and early 1989.

Additional hydrologic data are available in the AB Lateral Unit
Water Supply Study (HDR, 1989a) and Preliminary Design Report,
Uncompahgre River Bank Stabilization Program (HDR, 1989b)

.

Streamflow tables for the Uncompahgre River are found in
chapter 3 of the FEIS. Additional information, along with the
wetlands mitigation plan, is also included in chapter 3.

COMMENT 1-63: Secondly, the economic impacts to rafting and
fishing as discussed for alternative A on page 3-149 rely on
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false and inaccurate assumptions. Fishing is gaining in
popularity every year. The acquisition of the McCloskey land for
public fishing access will be promoted state and nationwide.
Between the Smith Fork and North Fork bank fishing is better for
flows between 600 and 1200 ft3/s. So even if the river is less
wadeable, the fish will be closer to the banks and won't be as
spooked. The subjectivity of relating fishing success to
wadeability is absurd. The Gunnison's reputation as a prime
fishery will draw anglers at those flows.

Z^SPONSE 1-63: We concur that the river has increased in fishing
popularity. Individual anglers have different preferences for
different flows. The creel census data collected for a range of
flows show that both use and fishing success increase with lower
flows. Of course, the river's reputation as a prime fishery is
extremely important

.

COMMENT 1-64: Thirdly, the fry recruitment will be adequate at
flows of 600 ft3/s. This fish study overemphasizes high fry
recruitment. The river needs adult spawners to have fry. Common
sense says adult habitat is most important.

RESPONSE 1-64: Most trout fisheries are managed by stocking,
either of fry or adult fish. The Gunnison River is unusual
because natural reproduction can maintain the fishery; this is
why the fry life stage (swim-up fry) is so critical. Of course,
habitat must also be protected for other life stages, but
research cited in the FEIS indicates that the swim-up fry is the
critical stage. Stable flows at 600 ftVs do provide habitat, but
it is not optimum. Postproject flows on average increase rainbow
trout adult habitat in 10 out of 12 months and brown trout
habitat in 12 months. Lower flows also have problems, as
siltation can increase and downstream temperatures can exceed
desirable levels.

COMMENT 1-65: The ecosystem of the Gunnison from the Forks to
Delta will be best preserved if spring floods occur. Icing
should be prevented and flows should be at least 500 ft3/s and
not 300 to 400 ftVs.

RESPONSE 1-65: Spring floods are important for some of the river
resources; postproject tables show that spring floods would not
be significantly affected by the AB Lateral Facility. The spring
flows have been reduced during the 20th Century by numerous water
developments, including the Aspinall Unit. Icing would increase
with the AB Facility on line; icing occurs under alternative A
but would occur significantly more often under development
alternatives. Icing naturally occurred here in the Gunnison
River and did not appear to damage the natural resources.

COMMENT 1-66: Finally, since Reclamation has become an expert at
manipulating flows, I propose that operational changes occur with
the Aspinall Unit.
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Considering the inaccuracies of 20 to 60 ft^/s being read on the
gauges and difference of up to 1,000 ftVs between the computer
model and historical flows, I propose that Morrow Point and
Crystal be kept lower year round to absorb peak demand flows from
Blue Mesa Dam. This will allow for more evenly released flows
from Crystal Reservoir in the winter and thereby improving the
fishery.

RESPONSE 1-66: Crystal Reservoir is presently operated to absorb
peaking flows from Blue Mesa and Morrow Point reservoirs.
Crystal releases are stable; this is what provides relatively
stable flows in the Gunnison River. Little flexibility exists in
operating these two reservoirs because of their relatively small
sizes. Flexibility exists in Blue Mesa Reservoir because of its
large storage capacity, and it is possible that operation changes
there could be used to support different flow regimes. Unfore-
seen problems at the Crystal Powerplant (see RESPONSE F-11) ,

changes in Tunnel diversions, or sudden tributary inflows can and
do cause river fluctuations. Reclamation has recently tried to
minimize these fluctuations, but they will never be eliminated
completely. Therefore, visitors to the river must always be
aware that sudden river flows can occur.

ESTHER AND JOHN ACQUAFRESCA

COMMENT 1-67: We are greatly concerned about the impact of the
AB Lateral hydropower project... on rafting, fishery, and
recreation.

RESPONSE 1-67: The AB Lateral Facility would divert a large
amount of additional water from the Gunnison River, which would
affect natural and recreational resources; rafting use would
decline. This impact and other impacts are discussed in the FEIS
along with measures to reduce adverse impacts.

STAN ADAMS
COMMENT 1-68: ...I believe the DEIS is deficient and inadequate
because too little, or no, investigation was done of the
consequences of the Project on that portion of the Gunnison River
between its confluence with the North Fork and the City of Delta.
Also, I believe it's flawed in stating that eagle and otter prey
species will relocate from the Gunnison to the Uncompahgre;
therefore, the eagles and otters will not relocate either.

RESPONSE 1-68: Investigations downstream from the North Fork
include water quality and fishery investigations along with bald
eagle and waterfowl observations, reported in the DEIS and
expanded on in the FEIS. Eagle and otter prey species would not
be relocated from the Gunnison to the Uncompahgre because of the
AB Lateral Project. Evidence exists that waterfowl use has

1-35



recently shifted out of the Gunnison Gorge. Otters are not
expected to be reduced in the Gunnison River because of the
AB Lateral Facility.

COMMENT 1-69: (paraphrased: see number 1-5 in actual letter.)
Which entities would profit? Obviously, the consortium of the
UVWUA and Mitex/Sithe. Less obviously, Reclamation would profit
from its lease, to the consortium, of hydroelectric-generation
rights. Don't you think the DEIS should have been researched and
written by an uninvolved agency? Isn't Reclamation's profit a
departure from the usual? Why are there so many "secret"
contracts involved? Details of Reclamation's involvement should
be public. Do any Reclamation or UVWUA officials own stock in
Mitex? How does the town of Norwood' s hydroproposal fit in?

RESPONSE 1-69: Reclamation's lease fees would not be so large
they would jeopardize project feasibility, nor would they create
a conflict of interest. See RESPONSE OR-32 . Reclamation's
involvement is discussed in the FEIS. The only proprietary
contract we are aware of is the one between the UVWUA and
Montrose Partners. See RESPONSE OR-31. No Reclamation officials
own stock in Mitex or Montrose Partners or stand to make personal
financial gain resulting from the project. The UVWUA Board is
satisfied with the Mitex contract. See RESPONSE OR-9 regarding
Norwood's proposal.

C. COURTNEY ANTRIM AND HELEN W. BEALE

COMMENT 1-70: ...we object to the destruction of waterfowl
habitat that will result when the South Canal water flow is
reduced by half or more.

Waterfowl nesting sites have been drastically reduced over the
years both in this country and in Canada. This would severely
impact local nesting sites not only on the South Canal but
throughout the entire valley be reduced "stream flow" and
wetlands. In one stretch of the South Canal alone, less than one
quarter mile long, there are nesting pairs of mallards,
shovelers, and teal. Multiply that by the hundreds of miles of
canals in the valley and you've got a serious impact. Taking
into consideration the extensive recreational facilities being
developed at the Dallas Reservoir, we do not believe that
additional waters, sufficient to make up for the depletion of the
South Canal, will be released into the Uncompahgre River. The
result will be permanent and devastating.

We own 1 mile of frontage on the South Canal and observe this
usage by waterfowl daily. Reduced "stream flow" to produce power
not needed and monies in the pockets of the UVWUA strikes us as a
waste of a valuable resource.

In closing, we would also like to point out that 15 years after
the startup of the hydroelectric plant, it will, in all
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likelihood, be obsolete and require more monies to bring it up to
date. When, then, will the benevolence toward the farmers, so
often touted by the UVWUA, begin?

RESPONSE 1-70: Water levels would be reduced in the South Canal,
which may reduce waterfowl nesting success. Nesting habitat and
flows in the canal would still be available because it would
still supply water to the West, Montrose and Delta, and
Loutzenhizer canals. However, the water surface elevation would
be lower, which would reduce the amount of cover available at the
water' s edge for waterfowl broods and would lead to increased
predation. Other canals would not be affected. Wetland losses
would be mitigated by replacement plans included in the FEIS.
Additional information is included in the FEIS (chapter 3,

vegetation section) and in RESPONSE 1-12.

Obsolescence is not a serious problem for hydropower facilities,
as they typically operate more than 50 years.

LINDA BAKER

COMMENT 1-71: ...I see no reason to further impact the Gunnison
River, especially for more power, as there is no need for power
given the current surplus

.

RESPONSE 1-71: Please see RESPONSE P-6.

MARVIN BALLANTYNE

COMMENT 1-72: At this time, the Gunnison River has the qualities
that should allow it to be designated a Wild and Scenic River.
That would give the river and the area recognition that would
further increase the recreation and tourist use and enjoyment.
Wild and Scenic River designation is less likely if the
AB Lateral comes to pass.

Modifying conditions on the Uncompahgre are less controversial.
It is clear that the severe reduction in stream flow through
Montrose would be a detriment to the recreation resource. The
recreation potential on the Uncompahgre is just now in early
stages of development through the Uncompahgre Riverways
organization, stimulated by the Ridgway Reservoir. The
AB Lateral Project would be a strong negative impact to the
river development and the recently improved Chipeta Lakes

.

RESPONSE 1-72 : The cited flow reduction would adversely affect
recreation potential, and this impact is discussed in the FEIS.
Please see RESPONSES S-1 and OR-21 for additional information.

COMMENT 1-73: At the same time, immensely increased flows north
of Montrose would require canalization and bank stabilization
that would reduce the attractiveness of the river to tourists as
well as wildlife. A reduced ratio of Gunnison River water in the
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Uncompahgre River south of Montrose will put a lower quality of
irrigation water on a large part of the valley. This will reduce
the future life of that soil as viable agricultural production
land.

RESPONSE 1-73: The Uncompahgre River north of Montrose is
presently not a tourist attraction but is used by wildlife. With
development of the proposed project, wildlife use of this land
would not be significantly changed. Canalization of the river is
no longer being considered as an alternative for stabilization of
the river banks. See expanded text in chapter 2 of the FEIS for
description of proposed stabilization measures.

Regarding the impacts to water quality, see RESPONSE to
COMMENT OR-10. The quality of irrigation water delivered to much
of the area downstream from the proposed facility would be
improved

.

COMMENT 1-74: The above detriments would be suffered to achieve
some small "profit" to the water users and would produce unneeded
electrical power. The presumed profit to the UVWUA would be on
the order of $12 per acre according to some proponents. The
public has no way of knowing the actual estimated amount because
the contract with Mitex has been kept secret, to the considerable
annoyance of many. But there is some question whether the water
users will actually get much of anything out of the project,
because when the UVWUA inherits the project after 25 years, there
may not be a buyer for the electricity. In any case, $12 per
acre is scarcely significant for agricultural land which has
total annual input costs of a few to several hundred dollars per
acre.

RESPONSE 1-74: Estimated ranges of UVWUA revenues are included
in the EIS. While there is currently no contract obligating
utility purchases of project power after 2008, the likelihood
that there would not be a buyer then is extremely remote.
Hydroelectric projects, being capital intensive, have very low
operating costs compared with other utility supply sources (e.g.,
no fuel cost and much lower maintenance costs versus a typical
coal- or gas-fired plant) . The cost of producing power from
AB Lateral, once debt is repaid (est. 2008), is expected to be
far less than that from other available sources. Thus, a market
for power after the first 15-year obligation seems assured.

COMMENT 1-75: The over-capacity for electrical generation in the
west will not be taken up in only a few years. In fact, the
trend is toward reduction of demand as more efficient appliances
and machinery are being used. Additional technological
improvements could mean that the project's power would never be
needed. In the short run, Colorado-Ute would benefit immensely
more from an opportunity to sell power than the small amount they
would get from a wheeling fee.

Finally, I must say that the Draft Environmental Impact Statement
often presents the appearance of a hastily drawn document which
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fails to investigate in adequate detail many of the impacts of
the proposed project. Fish in the Gunnison are considered, but
insects that fish live on are ignored. The impacts to the
recreation opportunities above Montrose are dismissed with a few
short statements. Erosion and wetlands protection below Montrose
are only now being investigated. And in several places in the
report, the wording suggests a bias of the writers in favor of
the project.

RESPONSE 1-75: See RESPONSE F-6 regarding the electrical
surplus. Estimates of demand reduction and known technological
improvements are included in the forecasts used to support the
analysis. See RESPONSES OR-1 and OR-77 regarding Colorado-Ute.
The impact analysis has been expanded in the FEIS, and
Reclamation believes it is adequate.

BRUCE BARNHART

COMMENT 1-76: ...The power is not needed. The tourist market is
healthy and growing here; we need to protect that...

RESPONSE 1-76: See RESPONSE F-6. Impacts to regional and local
tourism are discussed in chapter 3 in the social and economic
conditions section of the FEIS.

LYNN BECKER

COMMENT 1-77: ...After reading the EIS on the AB Lateral, it
concerns me that a study was not done on the value' s of having
flowing water through town. What would an individual pay just to
have the option to use those waters, or just know that it is
available to them? Do the people of our community realize that
under the preferred alternative C that the water in the
Uncompahgre would be reduced from 325 ftVs to 24 ft^/s during the
months of August, September, and October? (24 ftVs would fit
through a 4 to 6-foot pipe.) And what about in a drought year;
that is not even mentioned in the EIS?

We will now have the New Uncompahgre River flowing right through
our town like we have never known it. Persons will be able to
fish its banks at Riverbottom Park. Should we be so anxious to
dry-up that potential? Do we even know all the advantages a
clean Uncompahgre River will add to this community? Would not
the (increased) use of the water (increase) its value, not only
to every person in our community, but to new businesses looking
to relocate, or persons looking to retire?...

RESPONSE 1-77: The analyses performed for the DEIS were intended
to represent worst case, which would encompass a drought year.
For further information, see the RESPONSE to COMMENT OR-21.
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ROBERT BECKER
COMMENT 1-78: In regards to the rivers, the DEIS does not at all
address the intrinsic value of these flows to the citizens.
These are valuable assets to this valley and one reason many of
us live here. Rafting on the Gunnison, a growth industry, will
be reduced to practically zero. Fishing will be more accessible
but what about the effects of several drought years like last
year, and this year is looking that way too. At 300 ftVs water
temperatures of 80 degrees were recorded at Austin last year
which is too warm for trout, and though more young fish will
survive, in a narrower river they will compete for less food and
the overall health of the fishery will decline, I believe.

RESPONSE 1-78: The assets are valuable and are described in the
FEIS. During the last two low water years, rafting continued
with more emphasis on small groups and rafting for angling.
Fishery impacts are also discussed in the FEIS.

COMMENT 1-79: The Uncompahgre River flow through the city of
Montrose at a quarter of its present flow, will greatly affect
the town. The quality of that water will also be poor,
consisting of a large amount of waste water. I would not like to
see that happen.

RESPONSE 1-79: Flows would be significantly reduced in this
reach in the irrigation season, and water quality would be
reduced. Please refer to the RESPONSES for COMMENTS S-1; OR-10,
OR-20, and OR-47; and 1-77.

COMMENT 1-80: It seems that the UVWUA, Montrose Partners, and
Mitex have few concerns for the widespread impacts of their
project as proposed in alternative C.

Mr. Hokit of UVWUA has publicly stated that the DEIS is "pretty
clean, " but he also stated at one of their meetings on the record
that he had not read it. The companies are concerned with the
cash flow but not the value of our water flows in terms of
aesthetic or intrinsic value. With the Aspinall Unit and Dallas
Creek Projects in place, the regulation on these flows seems
sufficient

.

RESPONSE 1-80: Reclamation believes that, in the past, the UVWUA
has shown an strong regard for impacts to the community and the
environment. There is no reason to believe this will not
continue. Nonetheless, the lease of power privilege would ensure
compliance with environmental commitments

.

TRACY BLASHILL

COMMENT 1-81: ...The Gunnison River did not achieve its Gold
Medal status by some homogenous consistent 300-400 ftVs flow but
rather by several years of variable flows. The DEIS does not
even mention what effect AB Lateral will have on the insect
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populations which makes up the whole food source for the Gunnison
trophy trout. Nor does the DEIS adequately investigate what
effect excessive icing of the river during the winter will have
on trout, otter, and bald eagle habitat and those habitats
downstream.

The Gunnison Gorge is a candidate for congressional designation
as a Wild and Scenic River and also the Bureau of Land Management
has the gorge listed as worthy of a wilderness area designation.
AB Lateral will directly threaten the rivers chances to attain
those designations by greatly reducing its value as a truly
meaningful wilderness experience. Reducing the Gunnison's flows
will make the river far too accessible by foot, robbing the
canyon and gorge of its wildness and turning the Gunnison into
another stocked, over-fished, over-crowded stream. We've got
plenty of streams like that. The Bureau of Reclamation's own
DEIS states on page 3-135, "We can not say how Congress will
react towards a designation of the Gunnison Gorge as a wilderness
area if AB Lateral is completed." I can't help but draw a
negative conclusion from a statement like that.

RESPONSE 1-81: The Gold Medal fishery has developed over a time
that has included low and high flow periods as can be seen from
flow tables in attachment B of the FEIS. The Gunnison River is
managed without stocking, and the level of flow and degree of
fluctuation in the spring have the greatest influence on natural
reproduction of trout as discussed in chapter 3. The FEIS
compares trout habitat conditions under no-action and development
alternatives. Consistent flows of 300 to 400 ftVs do not occur
under any alternative, although low flow levels occur more
frequently under development alternatives.

Chapter 3 in the FEIS discusses aquatic insects and wildlife on
the river. See also RESPONSES OR-63 and OR-70.

The FEIS concludes that the Gunnison River would remain eligible
as a wild river and the Gunnison Gorge would retain wilderness
characteristics. Criteria for eligibility such as volume of flow
would be affected principally during the winter season as
described in the FEIS. Increased hike-in use is projected with
development alternatives; however, a careful comparison of flow
tables will show that this increase (due to low flows) can occur
(and is occurring) under the no-action alternative. This is
because diversions for hydropower through the Tunnel during the
irrigation season cannot be increased substantially over existing
diversion levels, especially in low water years. The exception
to this is alternative C, which increases the capacity of the
Tunnel

.

COMMENT 1-82: Bad environmental decisions aside, I see little or
no economic reasons for a project like AB Lateral. The project
is primarily to generate electricity, the Public Service Company,
already bankrupt, would be obligated by the Federal PURPA Act to
purchase power it can neither afford nor use. Tourism is, far
and away, Montrose and Delta Counties' number one industry.
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AB Lateral threatens that industry by both the Black Canyon and
Gunnison Gorge losing what makes them most unique, its wild
spirit.

Don't tamper with the Gunnison River!

RESPONSE 1-82: Public Service Company is in sound financial
health. Chapter 2 of the FEIS, in addition to RESPONSE F-6,
further discusses power needs. The FEIS does not predict
significant negative impacts to the overall tourism resource.

JAMES R. CLARK

COMMENT 1-83: ...Tourism is growing in Delta County and has the
potential to become a huge part of our local economy. Last
summer (when the Gunnison River was kept low to help study
AB Lateral diversion impacts) , we witnessed a dramatic decrease
in the number of rafts, canoes and dories using the river in the
Confluence to Austin reach.

The Relief Ditch Company had to go deeper into the streambed with
a bulldozer to build up their weir. That weir will now present
an almost impassable, dangerous obstacle to boaters. On May 29,
Memorial Day just past, a group of us saw a canoe capsize at that
weir.... The DEIS, and Montrose Partners, underestimates the loss
of revenue into our area by reduced boating activities. Boating
revenue is just in its infancy.

RESPONSE 1-83: Estimates of boating revenues presented in the
DEIS were based on proposed Bureau of Land Management (BLM)
management guidelines, which will be implemented whether or not
the proposed AB Lateral Facility is developed. These guidelines
limit the number of commercial launches to two per day and
four private launches per day. The number of users per launch
was based upon information collected by the Public Information
Corporation (1986) for Whitewater rafting in Colorado.

The river downstream from the North Fork becomes more difficult
to float when the Gunnison River flows are low. The weir
mentioned is dangerous and rafts should be lined through at low
flows. This is difficult because the open water areas over the
weir are narrow. Comparison of pre- and post-development flows
show that flow changes are the least in the primary recreational
season. Greatest effects in this reach of the river on boating
would occur in the fall (late September into November) when flow
changes increase and the weather and water clarity continue to
attract river users.

COMMENT 1-84: I am in strong disagreement with draft EIS
conclusions that the projected AB Lateral diversions would have
no negative effect on the Gunnison trout fishery. It has even
been suggested that the fishery would be improved, which I find
ludicrous given the increased river temperature fluctuations and
reduced trout habitat which would result.
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The biologist with the longest experience studying the Gunnison
River is Dr. Jack Stanford. He has studied western river systems
for 20 years and has been the Director of the Flathead Lake
Biological Station associated with the University of Montana.
Dr. Stanford strongly disagrees with the DEIS conclusions. He
does agree with the well-done studies on fry emergence and
recruitment by Barry Nehring, but believes that a more normal,
500-600 ftVs Gunnison flow would be best when considering the
entire life cycle of rainbow and brown trout. This is because a
full stream channel increases populations of aquatic plant life
and aquatic insects (trout's main food source). Also it creates
more holding water and habitat for trout, and offers deeper runs
and pools which decrease natural predation of trout species as
well as fisherman impacts on a fishery.

I have fished trout streams extensively for 30 years and read
hundreds of books and papers on trout streams and river ecology.
I wouldn't hesitate to wager $5,000 that the 500-600 ftVs flow
Dr. Stanford suggests is better for the Gunnison River fishery
that is the 300 ft3/s flows we would commonly experience with the
AB Lateral hydropower project. The optimum flow of 600 ftVs that
Dr. Stanford suggests would grow larger trout and more trout.
The increased area and biomass of the Gunnison River would allow
the favorable growth, reproduction and health of this world-class
trout fishery.

Recent studies by Barry Nehring showed the lower Gunnison River
(from the confluence to Austin) to be growing larger trout than
the Gunnison Gorge. Being far more accessible than the Gorge,
and being a richer fishery than most people realize, the
confluence to Austin stretch represents a fabulous resource for
our area. This lower stretch was impacted by warm waters last
summer. We had 300-400 ft3/s flowing by our Austin home most all
summer. My water temperature readings coincided with others and
showed afternoon readings of 72-75°F most days during the warm
part of summer. These high temperatures had a negative effect on
aquatic insect activity as well as the trout fishing. In the
evenings the Gunnison at Austin looked almost dead. The
emergence of aquatic insects was reduced. I only saw occasional
trout rising to feed on caddies, mayflies and midges. A far cry
from the usual summer evening when feeding trout are everywhere
dimpling the river's surface. The fishing, usually excellent at
Austin, was very, very slow.

Trout don't do well when the water temperatures are in the 70' s.
The amount of dissolved oxygen the water can hold is reduced.
The metabolism, growth, and health of cold water species are all
negatively affected by these high temperatures the AB Lateral
diversion would invite. I have heard two reports of fisherman
catching trout last summer that had parasites on them.

Studies dealing with warm water in the lower Gunnison and its
effect on aquatic life needs to be included in the EIS. I have
more concerns about warm water than I do about winter icing. I

feel it's potentially far more damaging to the fishery.
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RESPONSE 1-84: Please see RESPONSE OR-23. No significant loss
of trout habitat would occur compared to the existing conditions.
There is, however, a 10 to 20 percent reduction in trout habitat
at the, 300- to 400-ftVs level when compared to the optimal 500-
to 600-ftVs level. However, alternative A is not optimum. The
CDOW believes that adult and juvenile habitat is not limiting and
the 80 to 90 percent of optimum seen at the 300- to 400-ftVs
level is adequate to sustain the existing trout populations. As
discussed in the FEIS, water quality would be reduced, which
would be detrimental to the fishery. Also see RESPONSES to
OR-24, OR-25, OR-63, OR-67, and OR-70; 1-20; and 1-117.

COMMENT 1-85: The AB Lateral hydroproject would create a loss of
riparian habitat which is critical to the wildlife and plant life
of areas adjacent to both the Gunnison and Uncompahgre Rivers.

RESPONSE 1-85: Riparian habitat is affected by many variables

—

grazing, land use, bank erosion, river flows, and other factors.
The FEIS describes changes in river flows in both the Uncompahgre
and the Gunnison rivers. In some cases, a loss of riparian
habitat is projected and in some cases a gain is projected. We
concur with the importance of riparian habitat to wildlife.
Additional information is found in RESPONSES F-50, F-52, F-55,
and F-98 through 100.

COMMENT 1-86: This hydropower proposal would threaten the
proposed Wild and Scenic designation for the Gunnison River by
diminishing the resource, and by reducing the wild, scenic, and
recreational opportunities which make the river eligible for such
designation. Though I have other grave concerns regarding the
AB Lateral diversion, others will be discussing those topics.

RESPONSE 1-86: The EIS states that the National Park Service
(NPS) has concluded that the Gunnison River would still be
eligible for designation. The EIS also discusses the impacts on
the criteria used to determine eligibility.

COMMENT 1-87: Since increased power generation is unnecessary in
western Colorado, I see no need for the AB Lateral Project other
than to accommodate the wish of the UVWUA to retire its debt
sooner. Though their wish for a speedier debt requirement is
understandable, in my opinion, the many and negative consequences
of the AB Lateral Project make this an extremely risky and ill-
advised price to pay. Mitigation measures, as proposed in the
DEIS, fall way short of alleviating the harm and loss of
priceless aquatic and riparian habitat. The long term economic
losses to our communities, as priceless resources and recreation
are compromised, would, in my estimation, exceed the revenue
gained from power generation that appears unneeded.

RESPONSE 1-87: See RESPONSE F-6 regarding electrical needs.
Other needs for the project include enhancements to the
irrigation system and reduction of fossil fuel emissions.
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RICHARD CLINE

COMMENT 1-88: Unfortunately, the statement did not address
potential impacts on the Gunnison River below the confluence of
the North Fork or above the Uncompahgre. Therefore the project
implications on the trout population and eagle population cannot
be ascertained with any sensible data. I would hope that such a
major omission can be addressed.

RESPONSE 1-88: The majority of effort was indeed expended on the
Gold Medal trout fishery above the North Fork confluence (see
RESPONSES F-27 and 1-20) , but the potential impacts on the river
between the North Fork confluence and Austin were also addressed
based primarily on existing CDOW surveys and analysis. (Please
see RESPONSES F-44 and OR-23, OR-24, and OR-63.)

COMMENT 1-89: It would seem entirely possible that the nature of
reduced stream flows thru the Black Canyon will increase the
water temperature below the confluence which currently holds an
accessible and high density trout population. As the temperature
increases to more days above 70 degrees, the trout population
will either perish or relocate in less accessible reaches of the
canyon. Not only would the tourism industry in Delta County
suffer, but the County Commissioners decision to buy access near
the confluence become absurd.

RESPONSE 1-89: See RESPONSES F-44; OR-23, OR-24, and OR-63, and
1-17.

COMMENT 1-90: It would seem entirely possible that the increased
stream flows in the Uncompahgre would have a very costly and
detrimental impact on the wildlife and erosion of the streambed.
I realize that the water users intend to establish a million
dollar trust and include nearly 25 percent of the river initially
to be channelized. It is very possible that channelization
creates a domino effect whereby the entire streambed will
eventually require expensive channeling well beyond the trust's
capacity.

RESPONSE 1-90: The Sponsors intend to reduce erosion along the
Uncompahgre River by stabilizing portions of the river banks
between Montrose and Delta using riprap revetment and streambank
vegetation. These stabilization measures would reduce but not
eliminate erosion. Channelization is no longer being considered.

COMMENT 1-91: Clearly, the increased flow and velocity will
inhibit duck and trout populations.

RESPONSE 1-91: Increased flow in a stream channel devoid of any
substantial structure (i.e., large rocks, large organic material
such as stumps and rootballs, and bedrock outcrops) will increase
velocity, which, in turn, will reduce available physical trout
habitat. However, the Uncompahgre River below Montrose presently
has no trout fishery so any trout population that develops would
be a bonus. The EIS is not projecting any benefits for the
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development of a potential trout fishery in the Uncompahgre River
below the project tailrace, although a fishery of unquantified
value would most certainly develop.

Water velocities in the main channel would not be optimum for
waterfowl; however, pockets of suitable water would be present.
The FEIS recognizes impacts on waterfowl along the Uncompahgre
River. Ice occurrence also would be reduced.

COMMENT 1-92: Further, I am dismayed that the contract between
Mitex and the water users has not been made public. We have a
right to know the financial implications. Finally, the
Purpose/Need statement of the project clearly suggests the
benefit in debt repayment which the water users need. It is
questionable that our oversupplied power grid needs such
additional high-priced contributions.

RESPONSE 1-92: See RESPONSES OR-31 and OR-32 and F-6.

STEVE DAHLMAN
COMMENT 1-93: ...Project benefits accrue to a relative few,
versus negative effects borne by the population in general...

RESPONSE 1-93: Principal benefits, such as power delivered to
the grid and emissions offsets, accrue to a very large segment of
the public. In preparing the FEIS, Reclamation has tried to
fairly present both positive and negative effects to the Sponsors
as well as to the general public.

COMMENT 1-94: ...I am thus adamantly opposed to Alternative C,
the "preferred" alternative, because it maximizes the local
benefits at the expense of the public. I would not oppose a plan
that would divert what water is already being used for irrigation
during the summer and that combined with some of the environ-
mental considerations in Alternatives E and F... Hopefully,
discretion will win out and a scaled down version can reap
benefits without causing as much of an impact as alternative C.

RESPONSE 1-94: The FEIS includes alternative E as Reclamation's
recommended plan. See chapter 2 for additional discussions.

RONALD DELANO

COMMENT 1-95: ...At normal flows, there are so many waves to
surf or holes to drop into that even expert kayakers are
challenged. At low water they are all gone. ...

RESPONSE 1-95: This comment indicates that the river is
floatable at around 300 ftVs; however, the quality of the
Whitewater experience is reduced. We agree with this
observation. Flow changes are least with the project during the
summer when recreation demands are highest; this reduces this
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problem. Flow changes increase in April, May, September and
October, months when the river can still be floated and when
impacts would be greatest. See RESPONSES OR-28 and OR-79.
COMMENT 1-96: ...The sole economic justification for the project
is the PURPA law which forces the power company to buy the power
from the Project. As it turns out, the power company already has
excess generating power and going bankrupt and laying off
employees. ... In addition, the project will force power rates
higher.

RESPONSE 1-96: Power would be sold to the Public Service Company
(primarily the eastern slope of Colorado), not Colorado-Ute . As
mentioned previously, the Public Service Company is in sound
financial health, with a demonstrated need for additional
electricity. Please see RESPONSE P-6. Also see RESPONSES OR-1
through OR-3 regarding AB Lateral's effect on power rates.

COMMENT 1-97: The backers of the project should be aware that a
congressman in the House of Representatives has presented a bill
which, if passed, would disallow power projects licensed after
March 1, 1989, from qualifying for PURPA price guarantees. Of
course, the object of this bill is to prevent the sort of abuses
of the law and resulting economic and environmental damage
exemplified by the AB Lateral Project. If passed, building the
Project would leave the backers of the Project impoverished just
like the local power company and the white water recreationists

.

RESPONSE 1-97: The Sponsors have acknowledged that they are
aware of this bill and willing to bear any associated risk. It
is unlikely that such legislation would force abrogation of
existing contracts, should it ever be passed. Nonetheless, until
legislation is acted upon, analysis would be premature and
speculative.

COMMENT 1-98: Another item of concern for the backers of the
Project is the fact that the Denver Water Board is presently
negotiating to buy water rights in the Gunnison watershed. If
they are successful it may have an effect on flows on the
Gunnison River tipping the scales of economic viability. In
addition such future diversions combined with the AB Lateral
diversions would paint an even more bleak future for the water
flows through the Black Canyon and the Gunnison Gorge.

RESPONSE 1-98: Proposals by the Denver Water Board are currently
speculative. Those proposals that are sufficiently advanced that
Reclamation considers them imminent have been considered in the
FEIS. Hydropower water rights are senior to many of the
transmountain diversions being considered.

COMMENT 1-99: ...What is certain about the AB Lateral Project is
that it will seriously degrade the Whitewater recreation of the
Gunnison River on what is truly one of the most spectacular
canyons in our country, on a river that is being considered for
wild and scenic designation, that is perhaps the finest
Whitewater wilderness in the state, on the second largest river
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in the state, the only river besides the Colorado with a late
boating season and a river which has already seen massive dam
development

.

RESPONSE 1-99: Development of the proposed facility would reduce
rafting user-days by approximately 15 percent . Rafting use on
the Gunnison River is approximately 4 percent of the total
rafting in the State of Colorado. Before the Aspinall Unit was
completed, late season rafting in the Gunnison would not have
been possible. Because of the present operation of the Tunnel,
summer rafting flows would be affected the least. The late
boating season mentioned in the comment would have greater flow
reductions (see flow tables in chapter 3)

.

COMMENT I-lOO: What is certain is that if based on its own
economic merit this Project would never be built. What is
certain is that there is no economic benefit to the western slope
of Colorado and as stated earlier a good case could be made that
it would be economically damaging.

RESPONSE I-lOO: Economic and financial studies conducted by the
Sponsors indicate that the development of some of the
alternatives would be feasible. Economic impacts are further
discussed in chapter 3 of the FEIS.

COMMENT I-lOl: ...Mr. McCall, on behalf of the people of the
United States, you have been empowered to make a decision on the
future of one of the country's most precious resources. Your
loyalty should not be just to the Bureau of Reclamation but to
the people. All I ask is that you make a sound judgment taking a
fair and reasoned study of this Project's total recreational,
environmental and economic impact. Please have the courage to do
what is right. Please say no to the AB Lateral.

RESPONSE I-IOI: Although Mr. McCall is Reclamation's team leader
for NEPA compliance on the AB Lateral Project, he is not the
final decisionmaker. The decisions as to which, if any, of the
construction alternatives is ultimately built lies with the
Secretary of the Interior. That decision will be made based in
part on recommendations from Mr. McCall, along with many other
people's recommendations, and will be fair and reasonable.

JOANNE PAGAN

COMMENT 1-102: (1) The DEIS fails to accurately depict the
economic impact on the Gunnison valley. Tourism and fishing on
the river have a significantly greater economic impact than is
estimated in the DEIS and are growing, but would decrease
significantly if water level and fish quality decreased.
Significant private and public funds have been committed to
purchasing river access property as a major economic development
project in Delta County. Without a healthy mature fish
population that investment will be lost.
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RESPONSE 1-102: The economic discussion in the FEIS has been
expanded. In summary, fishing use is expected to increase with
the development alternatives, and rafting use would decline.
River access was purchased with the AB Lateral Facility in mind;
the access will be very valuable under any of the alternatives,
including the no-action alternative.

COMMENT 1-103: (2) The temperature rise in the Gunnison would
possibly be beneficial to fish fry but would be detrimental to
the mature trout population, which would translate to reduced
economic benefit from fishing. The detrimental impact on mature
fish is not taken into account in the DEIS.

RESPONSE 1-103: See RESPONSE OR-23

.

COMMENT 1-104: (3) Long term mitigation requirements are not
adequately addressed in the cost-benefit analysis nor is it
economically feasible to provide necessary mitigation according
to the DEIS. Damage along the Uncompahgre will be an on-going
problem as will damage at the confluence of the Gunnison and
below. There is no money provided for mitigation and/or repair.
No damage is mentioned in the DEIS for below the confluence/ with
a "T" shaped intersection it is unrealistic to expect no damage
below.

RESPONSE 1-104: (4) Costs associated with the long-term
maintenance and repair of bank stabilization work have been
included in the estimates of annual operation and maintenance
costs. Erosion-related damages below the Gunnison's confluence
with the North Fork would not be expected to occur due to the
reduced flows. The confluence may change in response to project
flows; however, the major factor in determining the morphology in
this and other sections of the river will continue to be large
flood flows that will not be significantly affected by the
project.

COMMENT 1-105: No plan is provided for insuring that water
rights are protected. The selected alternative calls for the use
of some very junior water rights to make up the difference
between the rights the UVWUA have and the diversions required to
operate the selected project. With all of the diversion points
and return points in the UVWUA ditch system, detailed
measurements will be required to insure that the UVWUA diverts
only as much water as that to which they are entitled.

RESPONSE 1-105: Water rights would be administered by the
Colorado State Engineer. Diversions to the proposed project
would be made in priority and would not be made until senior
water rights have been satisfied. The UVWUA presently measures
diversions made from the system, and such measurements would
continue even if the proposed facility is not developed. Return
flows entering the system are not measured; the proposed
development includes no provisions to introduce such
measurements

.

1-49



COMMENT 1-106: (5) I strongly question the conclusions of the
cost-benefit analysis that the Project is feasible only with
minimal mitigation and 1,100 ft^/s, yet with the same mitigation
and 900 ftVs the project is not feasible. The UVWUA does not
have rights for the higher flow without using the junior rights
and in dry years, the flow would not be available. This means
the plant would be economically unfeasible in dry years, based on
the conclusions in the DEIS. I question the accuracy of the
cost-benefit analysis since the developers are opting to
constructing a project with a very low rate of return. A savings
account in a bank would produce a comparable return to that
projected for the hydroplant in the DEIS and the bank insures its
deposits. Why would developers invest in the hydroproject?

I believe that the developers should be required to make the
financial arrangements for the project available for shareholders
of UVWUA and the public for review. It appears that Mitex gets
the profit if there is any, but UVWUA will get stuck with any
losses and those for suffer any damage after the initial
development will incur the costs of making repairs while
developers reap any profits. Developers and the Bureau should
also be required to accurately inform property owners of both
land and water which will be impacted by the proposed project of
the impact which is projected on the short and long term and how
the developers plan to compensate the property owners for this
damage. This information should be detailed and comprehensive
rather than in the broad generalities which have been provided to
date.

There are a number of other significant deficiencies in the DEIS
which have been noted by other citizens and groups, so I will not
enumerate them here. I would request that the DEIS be examined
carefully and the above items and other deficiencies be correctly
addressed in a revised DEIS and that the DEIS again be subject to
review by all interested parties. In conclusion I'd like to
quote Mark Twain who upon looking at the Rio Grande in New Mexico
observed that he had never realized how much water had added to
the appearance of a river.

RESPONSE 1-106: It is true that, under most scenarios, all
development alternatives would probably be infeasible if all
years were "dry" ones. However, feasibility is determined more
on the long run average. See RESPONSE OR-6 and text revisions in
chapter 2 (costs and financing section) of the FEIS regarding
return on investment. Financial impacts to the UVWUA are
estimated in the FEIS. See RESPONSE OR-31. The Sponsors have
negotiated directly with all landowners along the proposed
penstock and have attempted to contact all affected Uncompahgre
River riparian owners. Copies of the DEIS were also mailed to
any landowners expressing an interest.
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RICHARD FRAZIER

COMMENT 1-107: ...We are very concerned about the AB Lateral
hydropower proposal, that would divert 390,000 acre-feet annually
from the Gunnison River. This diversion would result in a
300 ftVs flow in the Gunnison approximately half of the year.
Last summer, such low (300 ftVs) flows caused the Relief Ditch
Company to do significant bulldozer work in the Gunnison River
streambed in order to capture enough water for the 55 farms on
the Relief Canal. Even at that, it became difficult at times for
farmers on the downline end of the canal to obtain an adequate
head of water. A tremendous amount of rock and gravel had to be
moved at the weir dike and as a result, the passage of canoes and
rafts during low water will be difficult if not dangerous this
and subsequent years.

If the project was implemented, the quality of water downstream
from the North Fork confluence will decrease. This is because a
higher percentage of the Lower Gunnison (and our ditch water)
will be North Fork water with its high sediment load. An
increased silt load forces farmers to use more water since the
silt fills in a soil's pores, reducing the water's permeation.

RESPONSE 1-107: Hydrologic data shown in the DEIS present the
flows entering the Black Canyon and do not include inflows from
the North Fork. Flows leaving the North Fork system were
abnormally low during 1988, which intensified the impacts to the
Relief Canal system. The low flows of 300 ftVs in 1988 and 1989
in the Gunnison River occurred because of low water years and
diversions at the Gunnison Tunnel. The Sponsors have agreed to
maintain a minimum of 300 ftVs. Listed below is a comparison of
the alternatives for the number of months (out of 32 years) in
which the flow entering the Canyon is less than 350 ftVs.

Month A B, E & F

April 11 20 21
May 7 12 15
June 5 15 18
July 11 15 18
August 1 4 5
September 10 21 24
October 5 19 22

The average flow reduction in the Gunnison River would be
167 ftVs and less in low flow years. See RESPONSE 29 (Delta
Piibllc Hearing) .

From the above data it is seen that throughout the irrigation
season, development would increase the number of months in which
flows entering the Canyon are less that 350 ftVs. However, in
terms of impacts to boaters using the river below the confluence.
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flows from the North Fork are normally high during May through
July. These high flows would reduce concerns regarding boater
safety at the canal headgates.

Water quality of irrigation deliveries to the Relief Canal would
be affected due to increased concentrations of total dissolved
solids (TDS) and suspended solids. However, these impacts are
not expected to alter the classification of the waters nor are
they expected to change allowable use. See RESPONSES OR-61 and
OR-62

.

BETH FRENCH
COMMENT 1-108: The entire plan appears to be based on extremely
limited data and even less common sense. The Environmental
Impact Statement submits that fishing will improve. Any grade
schooler with an aquarium could reach that conclusion within the
first few days after draining his tank to less than half. But
then, what happens to a river. Obviously, the large fish are
fished out leaving only smaller ones to compete for living space.
The warmer, slower water encourages growth of moss which, at best
annoys fisherman and at worst interferes with fish habitat. This
same water becomes a haven for other fish such as mud suckers and
I'm sure world-class fishermen won't travel to the Gunnison to
net them.

Attracting fishermen to the Gunnison River, on one hand, appears
to be something which interest the Bureau of Reclamation. After
all, why would it have just committed a mere $124,000 toward the
McCluskey property. On the other hand is the infamous AB Lateral
project. I seriously question the kind of investment at the same
time moving "hell-bent" to devalue it by removing its assets.

RESPONSE 1-108: No straight line correlation exists between
reduced flows in a river and trout habitat availability. Please
see RESPONSE 1-126.

Should the fishing pressure and subsequent harvest on the
Gunnison River below the North Fork confluence increase
dramatically with increased notoriety and reduced flows
associated with the AB Lateral Project, the CDOW may have to
change their management plan for this reach of river if they wish
to maintain the existing trout populations. This is precisely
what happened to the Gunnison Gorge from 1977 to 1981 when angler
use increased by 40 to 50 percent, harvest became excessive, and
trout populations dropped significantly (especially fish of more
than 16 inches)

.

Use on the Gunnison River from the North Fork confluence to
Austin is predicted to remain relatively stable or increase at a
lower rate than upstream in the future due to limited access
(i.e., most of the bordering property is privately owned) and the
closeness of the Gold Medal trout water of the Gunnison Gorge.
The CDOW feels that the angler use and harvest now and in the
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inunediate future is commensurate with the trout population
dynamics in this reach of the Gunnison River and does not warrant
any major change in management strategy. Should this situation
change in the future, the CDOW would have to then re-evaluate
their position.

The moss referred to in the Gunnison River is really the
filamentous algae Cladophora. It is annoying to the fisherman
when it is abundant but is also one of the primary food sources
for many of the grazing macroinvertebrates (fish food organisms)
in the river including the famous "willowfly" Pteronarcys
californica. It has no significant impact on the amount of
habitat available to the trout in the river. Also see RESPONSES
F-27 and 1-117.

COMMENT 1-109: Benefits to the farming community provide only a
short-term solution to their problems, yet permanent catastrophe
to tourism and recreation. Electricity from the project is not
needed, and is being sold at a rate the utilities cannot afford.

RESPONSE 1-109: Benefits to the UVWUA, and by extension the
farming community, actually increase with time and would thus
more appropriately be considered long term. The FEIS discusses
impacts to tourism and recreation. See RESPONSE F-6 regarding
need for power and OR-1 regarding rates.

EVERETT GILBERT

COMMENT I-llO: . . .The cost of servicing the the debt for the
AB Lateral is indicated to be near the value of the power
generated. Business arrangements, partnerships, etc. are set up
to leave the Uncompahgre Valley Water Users holding the bag when
failure becomes apparent

.

Before permitting the Uncompahgre Valley Water Users to self
destruct, I suggest that you ask for a financial report to be
made public with an analysis of profits and losses. Otherwise,
the Bureau may be responsible for giving away the Gunnison Tunnel
to foreign interests.

As part of this letter of opposition, please read in the record
the recommendation of the Bureau' s co-generation study of
1936-1938 when 3 percent interest prevailed.

RESPONSE I-llO: Montrose Partners would be responsible for
project debt, not the UVWUA. See RESPONSES OR-31 and OR-32
regarding the Sponsors' distribution of profits. The
U.S. Government will retain title to all features of the
UVRP, including the Gunnison Tunnel.

Reclamation has been unable to locate the report referenced in
the comment. We understand, however, that a project was not
pursued in 1938 because financing could not be secured.
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BERNARD HEIDEMAN
COMMENT I-lll: I feel the DEIS doesn't address the major impact
the project will have on the river. Looking at the simulation
data on page 3-18, we see that between 1952-1983, only 2 years
would have averaged less than 400 ft^/s, and no years averaged
below 350 ftVs, but if alternative C were built, 18 years out of
32 would average below 400 ftVs, and 16 out of the 32 would
average below 350 ftVs. The effects of the other alternatives
are equally low, but not as extreme. So what all the alterna-
tives create is 15-18 whole years out of 32 where the river
rarely goes above 300 ftVs. This means that during every other
year under alternative C, there would be less than 350 ftVs in
the whole river system, and I don't think this has been
adequately addressed.

I think that to analyze the data by giving averages over the
30 years is very misleading because of the nature of the river to
be very high or very low. Take a highlighter and highlight all
months with flows of 300-399 ftVs on page 3-20 and what you see
is 18 years with below 399 ftVs averages. Of those 18 years, the
average flow is 327 ftVs. The total average over all 32 years is
563 ftVs. There are 12 high flow years with an average of
936 ftVs and two average years with 445 ft^/s. I think it is
very misleading to talk of 563 ftVs as an average flow when more
than half the years have an average of 327 ftVs. I think it is
necessary to let the people of Delta County see the data in a
meaningful way so that they can understand what the impact is and
can then can intelligently respond to this major impact on our
county

.

I request that in addition to the chart on 3-8, an additional
chart be added showing the flows between 200 ft^ and 1,200 ft^/s
since these are the crucial flows in analyzing the impacts on the
river.

RESPONSE I-lll: The primary hydrologic impacts to the Gunnison
River would occur during the winter when public use of the river
system is low. Impacts during the irrigation season are
documented in the RESPONSE to COMMENT I-I07. The anticipated
impacts to the river system (morphology, biology, and sociology)
have been assessed and are documented in this FEIS. The flows
entering the Canyon are shown in the FEIS for a month-by-month
basis and in terms of the duration of flows.

COMMENT 1-112: As I said before, we are considering a project
which will have a MAJOR impact on the Gunnison River and a
potential MAJOR impact on Delta County since the river is a major
resource for Delta County. I don't feel the DEIS adequately
assess the economic impacts.

The rafting industry is in the beginning stages so that it is
hard to say how large an impact there will be on it. It is an
emerging industry, and thus difficult to accurately assess the
potential losses to the economy of Delta County. It is clear
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that this is an economically distressed area and it seems crazy
to endanger a resource in its beginning stages... My conclusion
looking at chart 3-20 is that there will be 18 years out of 32
where there would be little or no rafting. I think this would be
a severe impact

.

RESPONSE 1-112: Impacts to the rafting industry are based upon
the proposed management objectives of the BLM and on projected
flow changes. See RESPONSE to COMMENTS 1-83 and 1-99.

COMMENT 1-113: The DEIS says that Wild and Scenic Status will
not be affected. Technically this may be true but I don't
believe that the river which won't be raftable MOST of the time
and where the fish population face danger of warming waters and
icing over will ever get wild and scenic river status.

RESPONSE 1-113: The FEIS concludes that the river would remain
eligible. Rafting is projected to decrease, while fish
populations are not expected to be adversely affected. Criteria
for wild and scenic river eligibility would be affected as is
discussed in the FEIS.

COMMENT 1-114: Another problem with the project is that the
electricity is not needed at the present time and is only
feasible at the present time because of PURPA. At the time when
power is needed a scaled back version of this project which isn't
as damaging to the Gunnison River might be economically feasible.
Choosing one of the current development alternatives PRECLUDES
making a more intelligent choice in the future.

RESPONSE 1-114: Please see RESPONSE F-6 regarding power need,
and OR-6 regarding PURPA and smaller alternatives.

LEONARD HENDZEL
COMMENT 115: Here are my reasons for opposing construction of
the AB Lateral

:

1. The local Colorado-Ute Power Company is facing
bankruptcy since it is overbuilt and has the capacity to produce
more power than is needed in western Colorado. Why build another
facility to compete for a glutted power market? The proposed
AB Lateral power would just shift money from one neighbor to the
next in the Montrose area.

2. Your report states the AB Lateral construction will
expedite repayment of a loan for the Uncompahgre Valley Water
Users. Why should they be favored by expenditure of thousands
and thousands of taxpayers dollars spent by your agency studying
and preparing this report? No doubt many additional dollars will
be spent to supervise and regulate the facility, should it be
built. I myself am a member of the Overland Ditch Company. We
recently completed a three million dollar dam renovation project.
No one has offered to help us expedite loan repayment!
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RESPONSE 1-115: See RESPONSE F-6. Project studies,
construction, operation, and lease administration are funded
entirely by the project Sponsors.

COMMENT 1-116: 3. There is a major coal resource in the North
Fork Valley for power generation. Most of the coal mines are
either shut down or operating below capacity. Millions of
dollars of facilities are already in place, so why spend all
those funds to build a power facility to compete with and
duplicate what is already in place.

RESPONSE 1-116: Construction of a coal-fired plant could satisfy
part of the need for power but would not fulfill any of the other
needs stated in the FEIS (nor is it authorized under PL 75-698)

.

As AB Lateral would fulfill only a fraction of the long-term
regional need for power, it would not prevent construction of a
coal-fired plant in the North Fork Basin.

COMMENT 1-117: 4. Anyone who proclaims that reduced water flows
in the Gold Medal waters of the Gunnison Gorge will produce more
and better fishing is completely ridiculous. Can a farmer grow
more corn and cattle on less acres? Can a forest and range
support more livestock, elk and deer on less acres? The
corollary is there.

RESPONSE 1-117: Contrary to common belief, trout prefer
relatively slow velocity water (1-2 feet per second) . In many
cases, but certainly not all, reducing the overall discharge
(flow) in a river channel in turn reduces the average water
velocity. This in turn provides more of this 1- to 2-foot-per-
second water, which translates into more trout habitat if all
other ecological factors are adequate. Obviously, there is a
point where this trend begins to reverse itself (i.e., in the
Gunnison River, approximately 500 to 600 ftVs) ; see figures 3.11
and 3.12 in the FEIS.

However, a 300- to 400-ftVs flow regime still produces 80 to
90 percent of the physical habitat produced at the optimal flows
of 500 to 600 ftVs. Nowhere in the DEIS does Reclamation state
the postproject flows in the Gunnison Gorge will be optimum but
rather suggests that the fishery will not be adversely affected
by the project.

By far, the single most overriding factor affecting the overall
trout productivity in the Gunnison Gorge is the catch-and-release
regulations established by the CDOW in 1981. Before these
regulations, the Gunnison River had the same set of environmental
parameters that exist today, but trout populations were a
fraction of today's numbers as the result of excessive harvest.
Trout numbers between 1977 and 1981 in the more accessible and
easily fished reaches such as the North Fork access dropped by
approximately 70 percent in response to a 40 to 50 percent
increase in fisherman use.
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The difference in habitat availability between 300 and 1,000
ftVs plays a relatively small role in the overall trout
productivity in the Gunnison Gorge. Adult and juvenile habitat
availability and macroinvertebrate habitat availability are
abundant throughout this range of flows and do not limit the
populations. Fry habitat and survival, however, is greatly
enhanced at lower flows. Fry habitat and survival is fair at
1,000 ftVs, and, with the special regulations in place, is
generally adequate to maintain the existing trout populations if
1 in every 3 to 4 years is a low water year providing excellent
fry habitat and survival. When the river sees several of these
excellent fry years in a row, it simply serves to stock the
downstream reach from the North Fork confluence to Austin (which
has little or no natural reproduction) and has little or no
adverse impact (i.e., overcrowding) on the Gunnison Gorge's trout
population dynamics.

Harvest (or lack of it in this case) and fry survival are the
dominant guiding forces at work creating the Gunnison River Gold
Medal trout fishery, not flow manipulation. Natural occurrences
such as flash floods can and do set back the fishery as was seen
in 1989 and to a lesser extent in previous years. The existing
CDOW management activities on the river regulate the harvest at
an optimal level to maximize the production of trophy-sized fish
(more than 16 inches) , protect the new spawning stock (12- to 16-
inch range) , and maintain the excellent catch per unit of effort
(angling success) . These management activities have proven
successful over a broad range of flows. The CDOW is confident
that these regulations will continue to provide a Gold Medal
trout fishery at or near its present level under the postproject
conditions with its higher frequency of 300- to 400-ftVs flows.

COMMENT 1-118: 5. Another point regarding reduced flows through
the Gunnison Gorge is increased fishing as a result thereof.
This is wilderness type fishing. I believe many fisherman would
shun away from a crowded river. The quality of the fishing
experience certainly would be degraded. The reduced flows would
also jeopardize possible Wild River classification and Wilderness
designation for the Gorge area.

RESPONSE 1-118: Angler use is predicted to increase. Low flows
allow anglers to disperse more readily along the river, but
increased use does diminish the quality of the experience for
some anglers. The area would remain eligible as a wild river and
as a wilderness as discussed in the FEIS. Criteria supporting
this eligibility would be affected.

KARL RISER

COMMENT 1-119 (paraphrased) : The rationale for the project is
primarily to enhance UVWUA revenues. It is inappropriate to risk
impacts to public lands (Gunnison Gorge) for such benefit. Any
hydrofacility should leave these lands unimpaired.
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RESPONSE 1-119: Enhancing UVWUA revenues is only one of four
principal needs cited by the Sponsors. Two of the others (need
for power and renewable resource/emissions offsets) would accrue
to the general public. Private use of public resources is a
common practice. The EIS attempts to fairly portray both the
positive and negative impacts to the public resources involved.

COMMENT 1-120: The DEIS should have contacted current members of
the Colorado National delegation concerning the relationship of
reduced flows in the Gunnison River to Wild/Scenic River and
Wilderness Status. The NPS or BLM do not convey these national
designations (see note, p. 3-135) . Should this project preclude
national designation, it should not be constructed!
Environmental mitigation measures should be monitored and
improved should future information confirm it....

RESPONSE 1-120: The NPS and the BLM are responsible for managing
these activities, and their opinions on the project were reported
in the DEIS. The congressional delegations were included in
project scoping and received copies of the DEIS and other
information.

COMMENT 1-121: Flexibility in powerplant operation could be
accomplished by modifying the contract with UVWUA. This action
would imply that the revenue allocated to UVWUA could change and
would not be set at $150,000 minimum for the early years of the
project. The DEIS did not list the scenario where UVWUA would
receive $150,000 (year 1) and up to $1,000,000 in year 2008. The
project should not be used simply to offset water-user
assessments which are projected to increase under the no action
alternative (p. 3-148) . A detailed table of projected revenues
to UVWUA from project spent to 2008 is needed in the final EIS.

RESPONSE 1-121: The $150,000 minimum is part of the contract
between Montrose Partners and the UVWUA and would in no way be
guaranteed by Reclamation. The Sponsors have agreed to
coordinate with Reclamation and the CDOW regarding Gunnison River
flows if unanticipated impacts would occur (see RESPONSE F-70) .

In general, the higher the financial feasibility ratio, the more
flexibility that would exist to cover unforeseen circumstances.

Projected revenues to the UVWUA would depend on a wide range of
circumstances, including final project costs and operating
expenses. The higher end of the range ($300,000 in the first
year) would be more liJcely under the higher financial feasibility
alternatives (such as alternative C) , with the lower end
($150,000) associated with lower financial feasibility ratios
(e.g., alternative F) . The $1 million plus annually in 2008
would probably be correct for all the feasible alternatives. The
Sponsors consider the exact distribution of profits confidential
(see RESPONSES OR-31 and OR-32)

.

COMMENT 1-122: Whitewater rafting releases during the summer
were addressed, but determined infeasible (Alternatives F-3
through F-6) . Could there instead be weekend rafting releases in
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July-September rather that continuous flow? Rafting impacts
should not be traded off against fishing gains, as the two are
not substitutable. Whitewater areas are becoming scarce and
should be more valuable in the future.

RESPONSE 1-122: Weekend releases were discussed as a possibility
in meetings held between the Sponsors and various interested
parties, including spokespersons for the rafting industry, in
June and July 1989. The consensus at those meetings was that
short-term, periodic increases to Gunnison flows, which would be
similar to "peaking flows," would present significantly more
problems than they would solve. Fisheries are particularly
sensitive to rapid flow changes. The available benefit to
rafting would also be quite small. During the heaviest rafting
months of July and September, making significant changes to
Gunnison flows would usually involve curtailment of irrigation
diversion, which would be unacceptable to the UVWUA. In
addition, since fisherman use is inversely related to flows,
weekend rafting releases would have a negative impact on
recreation fishing.

Additional rafting releases may be available from Aspinall Unit
storage in the future. Before this, however, new operational
studies for the reservoirs would be required.

The FEIS does not attempt to trade off rafting versus fishing
impacts. See RESPONSE OR-79.

JESSE LANDIS

COMMENT 1-123: ...If those waters are diverted out of Delta
County the remaining waters will change. The Sucker fish
population is already abundant in the warmer waters just above
the confluence of the Twin Forks. The canyon keeps those water
cooled because of its natural depth and amount of flow.
Decreasing the flow would cause the waters temperature to rise
thus allowing the suckers to control larger amounts of the
waters

.

RESPONSE 1-123: Trout and native species such as suckers, dace,
and sculpins do not occupy the same ecological niche and thus
will not directly compete with each other for food and space
unless severe overcrowding by these nongame species occurs.
Sucker populations dominate the biomass in the Gunnison River
below the North Fork confluence, but there is still an excellent
trout fishery.

Suckers were modeled using the IFIM procedures, and the results
indicated substantial habitat improvements for all life stages
under the postproject flow regime. However, the overall density
of these ecological generalists should stay near their existing
population levels or slightly increase under postproject
conditions. Overcrowding by suckers does not appear to be a
potential problem. Also see RESPONSE F-27.
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COMMENT 1-124: Also there is natural barrier created by the size
of the stream. At present it is virtually impossible to walk
through the canyon, however, if the water flow is lessened to the
amounts prescribed by this project that natural barrier would be
eliminated. That would make those waters that contain excellent
fishing because of their inaccessibility more available to the
less hardy outdoorsman. That would mean that the Black Canyon of
the Gunnison would become another overfished and "stocked"
river. .

.

RESPONSE 1-124: Comparisons of flow tables and stage discharge
information added to the FEIS show that the differences in flow
levels (and ability to traverse the Canyon) are least during the
primary recreational season. The impact described would occur;
however, it would occur in early spring and fall. The CDOW
believes, with adequate regulations and river flows, the Gold
Medal fishery can be sustained.

STEPHEN LEWIS

COMMENT 1-125: ...I feel the riparian habitat would be destroyed
with the channelization of the river and 25 percent estimate of
channelization I believe to be too low a figure. I feel the
value of my land would be lowered. . .

.

RESPONSE 1-125: Channelization of the Uncompahgre River would
not be used as a method of preventing erosion-related impacts of
development. Additional information is presented in this FEIS
that describes the bank stabilization measures and related
impacts. The presence of additional water should enhance land
values if erosion is controlled.

GLEN MILLER

COMMENT 1-126: ... A. Effects on the fishery in the Gunnison
Gorge. This fishery apparently developed, at the time in an
unpredicted and unexpected manner, in response to the dams
constructed upstream several decades ago. The underlying
hydrological and biological basis for the phenomenal fishery is
not well understood in detail, even today. The EIS describes the
current conditions reasonably well, but a fundamental factor is
completely lacking in the projections. This is the effect of the
project on the underlying food chain that supports the fish. The
discussions on fish habitat are limited largely to the area of
"good" habitat for adult fish under different flow conditions
(e.g., figure 3.12) and to spawning habitat. Nowhere does the
text discuss in any detail that is supportable by data the
effects of the significant change in flow regime on the aquatic
food chain. Thus, the decision makers are left with a very large
risk factor in assessing the effects on this popular and widely
renowned fishery.
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RESPONSE 1-126: Wetted perimeters were calculated for a range of
flows for all the transects established for the Duncan Trail IFIM
fishery habitat study site. This analysis indicated that there
was an average reduction in wetted perimeter of approximately
7 percent (155 feet to 144 feet), with a flow reduction from
650 to 300 ftVs. The wetted perimeter loss in a typical riffle
section was larger at approximately 30 percent (435 feet to
305 feet) . Reclamation agrees that there would be a reduction of
overall area of primary (algae) and secondary (macroinver-
tebrates) productivity under postproject conditions, but
monitoring studies at the 300- to 400-ftVs flow level suggest
that food is not limited to the existing fishery under this flow
regime even with the loss of wetted perimeter. The 300- to
400-ftVs channel produces more than enough food to sustain the
existing trout densities and biomass.

COMMENT 1-127: B. Erosion impacts in the Uncompahgre River .

—

Contrary to the impression conveyed in the DEIS (e.g., p. 3-39),
man' s ability to predict accurately future erosion sites under
the projected conditions is extremely limited. The discussion on
protecting such sites before construction (p. 3-39) , the
monitoring proposed, the plans to apply for necessary permits for
protective construction at future sites of erosion, and the
description of the highly erodible river banks lead the reader to
envision a progressively "channelized" river over time in the 20
to 30-mile reach below the powerplant. Two major uncertainties
cloud the issue, the asked-for permits may not be granted (there
is adequate precedent for this) , and co-existing but probably
inseparable effects of this project and the newly completed
Ridgway Dam. Any legal recourse by downstream land owners is apt
to be complicated, if not impossible, because of the difficulty
in defining cause and effect.

Because erosion effects can be expected to persist for decades,
the text is not clear on who will be responsible for "fixes" in
the future. There is no analysis in adequate detail on the
deposition effects that must occur farther downstream. Channel
buildup by deposition of heavy sediment loads can be as damaging
to some areas as is severe erosion.

RESPONSE 1-127: Text describing the erosion-related impacts and
associated mitigation in the DEIS has been clarified in this FEIS
(chapter 3, river mechanics) . Permits would be required before
construction. Long-term maintenance of the stabilization
measures is discussed in the FEIS. Please see RESPONSE 1-56.

Reclamation concurs that the hydrologic effects of Ridgway
Reservoir cannot be separated from the proposed development.
Consequently, facility operations and the impact analysis are
based on simulated post-Ridgway Reservoir flows, rather than
post-Ridgway flows. Further, the Sponsors have agreed to
mitigate impacts resulting from development of the AB Lateral
Facility disregarding releases from Ridgway.
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COMMENT 1-128: C. Specific comments on text

1. Page 33, paragraph 2: The Morrison Formation is
Jurassic in age, not Cretaceous. Throughout much of the canyon,
the Entrada Sandstone is the "lowest formation" in the
sedimentary sequence.

2. Page 3-36, paragraph 4: This discussion is
somewhat misleading, if not incorrect, in that vegetation buildup
in flood channels commonly causes more severe flooding because of
the effects of channel restriction.

3. Page 3-36, paragraph 5: There is no discussion or
evidence to support this conclusion on increased stability of the
channel.

4. Page 3-37, 38: The predicted lack of erosion in
the river bed is not supported by experience in areas where
former sediment-laden water is replaced by clear water.

RESPONSE 1-128: The text regarding geologic strata has been
modified as suggested (see the FEIS, chapter 3) . Additional
information regarding Gunnison vegetation has been added to the
river mechanics and vegetation sections of chapter 3. While some
riparian encroachment is expected as a result of the project, it
is not predicted to be enough to substantially alter floods,
particularly large ones. See RESPONSES P-32 and F-33 for
additional information on Gunnison River morphology. The
Uncompahgre River channel bed is well armored with cobbles and
should withstand additional Gunnison River diversions. This
section of the text (chapter 3, river mechanics) has also been
supplemented.

ROBIN AND GRETCHEN NICHOLOFF

COMMENT 1-129: Impact analysis is inadequate .. .the fact that the
change will be detrimental to the characteristics that have been
recognized by federal and state agencies as "outstanding" argues
for the selection of the no action alternative.

RESPONSE 1-129: Reclamation believes the impact analysis is
adequate

.

COMMENT 1-130: The low flows through the Gunnison River during
the summers of 1988 and 1989 have resulted in reduced quality of
the fishing experience. . The continual and yearly low flows
resulting from the project would permanently adversely affect the
Gunnison River fishery, described by President Carter as one of
the three best trout rivers in the United States.

RESPONSE 1-130: The FEIS addresses the effect of various flows
in the Gunnison River on the fishery. There is no evidence that
the quality of the fishing declined; data collected in 1988
showed that it improved. Fishing declined in the second half of
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1989 due to large flash floods discussed in the FEIS that
resulted in fish kills and turbid water conditions.

JAMES RITKIN

COMMENT 1-131: ...I feel that it is a good idea that must be
studied by the three sides—environmental, agricultural, and
recreational. Perhaps with all of the sides present, there might
be some issues which can be examined and cultivated. I would
hope stipulation would be attached to the proposal such as the
requirement of commercial fish hatcheries and some new
environmental concepts. I would like to see meetings and
information gathering from all three and others where the issues
can be fully examined.

RESPONSE 1-131: Negotiations occurred in the summer of 1989.
Chapter 4 of the FEIS summarizes this process. Stipulations or
environmental commitments have been modified and are presented in
the environmental commitments section.

LEE SAYRE

COMMENT 1-132: ...How is funding set out, and who is responsible
for liability and debt? It is stated that UVWUA plans to use
revenues for accelerated debt retirement. Is this plan flexible?
CAN IT BE CHANGED???? Is it possible that immediate and future
power needs within Colorado and the immediate regions could be
met with surplus power already available at Colorado-Ute? . .

.

RESPONSE 1-132: See financial discussion in the EIS regarding
liability and debts. The UVWUA' s use of revenues for project
operation and maintenance, repairs, and construction would be
outlined in the lease of power privilege. Please see
RESPONSE F-6 regarding power needs.

JOHN WELFELT
COMMENT 1-133: ...On page 3-39, it was estimated that
approximately 24 percent of the streambanks would need protection
from erosion due to increased flows. Where did this information
come from and how was it obtained? The report is not clear on
this matter. I am very familiar with this river near Delta and I

feel that the 24 percent figure is not even close. The actual
figure will be closer to 75 percent.

RESPONSE 1-133: The estimated needs for bank protection were
based upon study of aerial photographs of the river, bed and bank
sampling, cross-sectional surveys, landowner interviews, and
engineering analysis. Additional information is included in the
FEIS in chapter 2, which clarifies the bank stabilization
program.

1-63



COMMENT 1-134: The cost in dollars for bank stabilization was
not estimated; the DEIS only stated that a sinking trust fund
would be established to pay for damages. What will happen if
there is not enough money in the account to cover the damages?

RESPONSE 1-134: The initial cost for bank stabilization was
estimated to be $1.4 million and is included in the FEIS as part
of the cost estimates for each development alternative. Annual
maintenance costs were also included. The purpose of the sinking
fund is to establish an account for both annual maintenance and
continued installation of stabilization measures. Monies
apportioned to this account will be derived from plant revenues
from the sale of project power and energy.

COMMENT 1-135: The quality of the Uncompahgre River should not
be underestimated. Between November and March, about 1,000 to
1,500 ducks use the one mile of river that I own for feeding and
nesting. That is more ducks per mile than anywhere on the
Gunnison River that I know of. In contrast, just below my land
the river has been channelized and straightened, and only 10 to
15 ducks use this mile of river. I feel that channel
straightening and bank riprap destroy riparian habitat.

RESPONSE 1-135: Reclamation concurs that channelization would
result in subsequent environmental damage; this alternative would
not be used as a means of bank stabilization. Riprap would be
used primarily in areas of current development, e.g., urban areas
and along cultivated fields. Less damaging measures (vegetation)
would be used primarily in rural areas. However, in areas where
riprap would interfere with existing wetlands, the Sponsors have
planned for mitigation of wetland habitat losses due to riprap
placement. The FEIS recognizes that increased winter flows would
cause a redistribution of waterfowl along the river. Increased
flows would reduce habitat in some areas (due to deeper water and
increased velocities) and increase habitat in others.

JOHN WOOD
COMMENT 1-136: . . .The increased flows on the Uncompahgre River
would be accommodated by extensive stream channelization which
could cause faster water flows with a greater chance for
flooding; it would interfere with the water table and it would
destroy existing riparian habitat and wetlands. The proposed
mitigation for the river does not even have a cost projection!
This is a conclusive study?

RESPONSE 1-136: See RESPONSES 1-133 through 1-135.

COMMENT 1-137: The Black Canyon of the Gunnison River is Gold
Medal water now and considered by Congress to have a Wild and
Scenic designation. The Gold Medal designation and the Wild and
Scenic consideration were based on water flows the past decade of
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around 600 ft3/s, not the 300 ft3/s flow seen last year when the
DEIS was prepared. If built this project will jeopardize the
Wild and Scenic designation.

RESPONSE 1-137: The wild and scenic rivers studies were
conducted in the 1970' s when minimum flows in the Gunnison River
were maintained at 200 ftVs. Overall flows in this period can be
seen in attachment B. Concerns with the wild and scenic
designation are also addressed in RESPONSES 1-81, 1-86, and 1-113
and in the FEIS.

COMMENT 1-138 (paraphrased) : Why is the UVWUA/Mitex contract not
public? Mitex does not care about our environment, and PURPA
would force Public Service of Colorado to buy power while
Colorado-Ute has 40% excess power they cannot sell.

RESPONSE 1-138: See RESPONSES OR-31 and OR-32; 1-80, and F-6.

MARK SILVERSHER

COMMENT 1-139: The EIS fails to adequately consider viable
alternatives which are financially viable and do considerably
less damage to the environment in that three sites along the
South Canal originally identified by BOR in their report of July
1980, entitled, "Report on Assessment of Small Hydroelectric
Development at Existing Facilities" have not been analyzed in the
EIS. BOR identified these sites as among the best in the nation
for hydropower development considering their economic benefit and
environmental impact. They are sites UC 28, 31, 32 as shown on
the map enclosed herein along with the cover sheet of said
report

.

RESPONSE 1-139: These sites have been evaluated in the DEIS and
FEIS (alternative G) . The reasons that the sites were feasible
in 1980 and are not in 1989 are enumerated in the FEIS
(chapter 2). See RESPONSES OR-8, OR-9, and OR-84

.

GARY AND SYRIL WHITLOCK
COMMENT 1-140: We oppose the construction of the AB Lateral
hydropower facility in Montrose. The project would significantly
alter stream flows in both the Gunnison and the Uncompahgre
River. The reduced flow through the Gunnison gorge - 300 ft^ for
approximately half the year (no real guarantee that it won't fall
below even that low figure) will have a number of negative
effects:

(1) Significant alteration of the riparian zone in the
gorge, representing (as yet inadequately studied) changes in
habitat for insects, plants, and animals, including river otter,
bald eagle, and deer;
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(2) Degraded scenic beauty of the gorge, with
resultant threat to "Wild and Scenic" designation of the
Gunnison;

(3) Probable deterioration of the Gold Medal fishery;

(4) Poor rafting conditions with resultant decrease in
rafting by both professional and independent rafters.

RESPONSE 1-140: These are significant issues and were identified
in the scoping process for the DEIS. The concerns are addressed
in the DEIS and the FEIS.

COMMENT 1-141: The Uncompahgre River will be drastically
altered. For most of the year, the "river" through Montrose will
be a polluted trickle of irrigation runoff hardly deserving the
designation of "creek," let alone "river." This miserable flow
may serve the needs of mosquitoes, but it will certainly put a
damper, so to speak, on plans for an in-town fishery and river
park. North of Montrose, from the hydropower facility outlet to
the confluence with the Gunnison at Delta, the river will be
swollen to about 4 times its current volume. The negative
consequences of this increase include significant bank erosion
and need for bank stabilization, destruction of riparian zone,
and bridge and irrigation system damage.

RESPONSE 1-141: See RESPONSES OR-20 and 1-133, through 1-135.
Damage to bridges and irrigation structures are not predicted to
occur.

COMMENT 1-142: ...Without seeing the Mitex/UVWUA contract, it is
uncertain whether the UVWUA will receive all the promised
benefits. It is also unclear who will pay for project cost
overruns, bank stabilization, and farmland destruction that will
occur. Regardless, it is certain that all area residents will
pay for environmental degradation as it results in a less
desirable place to live and in a less scenic area to visit.

RESPONSE 1-142: The FEIS has been clarified regarding Montrose
Partners and UVWUA obligations. See also RESPONSES OR-31 and
OR-45. The FEIS attempts to fairly portray all significant
impacts to area residents.

1-66



GENERAL COMMENTS

This section contains letters with concerns or comments that were
common to many letters. Some are also general letters of support
or opposition to the development alternatives. The primary
topics covered in these letters are listed below:

Alternatives
Bank stabilization on the Uncompahgre River
Fisheries
Gunnison River corridor management
Need for power
Riparian vegetation
River otters
Wild river
Wilderness designation

Please see the contents at the front of this volume for reference
to responses on these and other specific topics.
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we AT MIT6K SHOW OUR
COST BEIM^PIT RATIO FOR
THE AB WATERAl PROJECT
AS A VMHiainv/niRETURN OP
1.0S6.
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THATS MOT JMUCH
OP A rviARC'N •

VOUR SAYINC A
HlCK£L RETURN ON
EVERY O0LLAR*
YOU MO cer a Getter
RETWI?N PROM A
8ANK1 IT MUST
TAKC A IDT OP
NiCHBl^S TO RilfH
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Ĵ

i

c

v/)

-4- °

CO

5 <

n c

^ 3 ^^^

-^

-^03

\

3

j: t. 0^ ^

-r

"j^
^j

a

6

V

^

4-

0-

c

4-

-I-

•J

V

^ t) ^

'

"a;

T
^

2 ^» J

r
C 1)

^

-+ A

^ % C
3> ^-^

i d I

e ^ 1

6 ^
V

Q

yi

.

di

^' ^

C i

VJ

^^
3

-f, -J

J
^ ^ r

<^ w

d

- i

k.

i^ + '
n.

^

Q •̂^

^ J
^

H

u

167



«) rH CO
> rg CTi

< O iH
CO

+> O in
(j> U
n a)

- C
• ^^ 3
» <U fi

in C
o (U

in Q
n

C rH
00H

•P o
10 o

u n
a) (0

CrH O C
(0 •>»

c ai o -H
It Hi O *i

S «5 O
<M C

W X 3 u
+J Oh) -H

3 ta w
0)10 T3
•odl • C ^<

M o <0 10

Vj 3 • V< <u

P< OQ Ai U Q

V
>
•H d)

M £ H
C +J
(1)

c
o

P c
o •

C Ul 01

01 C O
c c ^

^ „ H 3 -U
X 10 (U c u c
0) rH Vj -H O
3 3 10 -O £

"O o jj ^4 c
a) -H o T) 10 r
Ul 4J 3 CP
o i-i ^j a) c 3
a (0 4-1 £ o o
o a ui 4J >i >j

M c ^
a c c 10 4J

"H o +J o
>i -H ^J

rH -4J -O >! 4)

3 M 10 10 O >
0) 01 i4 aj 10 'H
C > a) M r-l «

•H C 03
a) « 0) >H 0)

x: CPiH 0) >j

4J c ••^ £ tJ>

o o 3 -u £
4J 0) -H 10

ui -H t4 ^ £ a
c c +J (0 c e
•H c O M 3 o
(0 3 ai o o oCO rH a M c
(0 a) o x: 3

a) o >j -p
0>J= MO. 0)

C JJ -O Vj X!
•H >. w a) -p
+J c £ H >
•HO X! -H <M
M 10 4-1 o: o

C <t-l -P c o
B O O 10 o u
10 -H X; 1/1 rH

M C 4J -H 10

H >J O C
0) -H -O C 4J

> +J C 3 3
-H o 10 u ja
TJ 3 -P

& ui ai ^

M 4J u x: ai

ai in a) 4J cp
4J C T) 14

(0 O C 144 o
3 O 3 O O

a
mo 4J
H -H

4J 41 <44

x: (0 x: -H x: in

u u *i o -H ai

•HO c 3 x:
x3 a o o in +J 4J
3 El 4J -H H
o c 4J a> 144

- O -H 10 u -H
•P P ^4 •

O x: 4-> ti 3 4-> V4 •

a)OMOOoa)4J
•n C •H 144 Ifl a) > -H
o a) 3 c a) r^r^ m
MMJ3-H>40>40
ab. X4 u

4-1 u u a a) o.
"O 10 •H -H •H X3
ai 144 iH rH ai 4-> ^4

T3 144 o XI XI 4J aiCOM33(0CrH
3 o. a a > -H rH
"44 >, •H 10

M <44 01 10 *4 4-> B
>i 10 o X) a<44 in
r^ -r^ a) a)

aiTJ+J-OTJ »4rH 10
4J -H C rH 10 •H
ioin33Ma)a)oi
> XI o o 01 x; XI X
-H 3 B x: 0) 4-> 10

V4 in 10 Ul T3 "d 4J

ft
c ai 10 o

10 o x: •H jj -H
4J -p x: 3

in in Eh a) in

•H O 144 ft V4

o 3
X: ft+> rH

in 10 rH
o in a) 3 -H

4-1 >i-H •H 4J rH 3
XI 4-> 4-) C •H 01

c 10 0) x: V4

CQ o
in

•H 10 c
x: o

01.
c 3 o

O 4J

o
Oi

u c

in <a

r-{ o
< c

10

c

0'0a)V4C30MBO B a)

p ft c 3
o in o o 4-1

c o M tn 10 <n

O ft-H XI 4J
in I c +J c

<44 •H 4-1 4-1 c a)

•H o 3 >i c
01 a) 144 a) u rH o
c Vi a) -r-i a) ft
•H a) c o 0) ^ o
01 x; a) M x: -H M
XI t4 XJ ft4-l rH ft

u
•a

ai

x: >,
4J rH

aj

4-1 Vl

10 -H
X! 4J
4-1 C

at

in

•H 4J
u

en o
4J E
C r^
a 10

T)
•H 41

in XI
a)

u <-l

rH
0) •H
in 3
o
>l 4) 4J
4J in u
c o 41

O l4 •!-.

E -p o
c u

144 O ft
O E

a
c c a
U D14-1
aj 3
O O 144

c M o
o x:
O 4-1 41

o
M >H c
o ai ai

•1-1 > 3
10 -H &
B o: ai

in

< <a c
u o
01 o
x:
10 10

ft
B in

O 10

o
c ft
D 3

3
o a)

x: x:
in 4J

c c
o o
in

•H 4->

c o
c c
3
O T3 •

c in

4) 10 4-1

x: c
V u V

4) ^
»H >

c
o
ft

*4 M O
u

V) 4) ft
3 X5

4J 4J
<-l o
144 144 01

0-n
B O
3x: ^1

B -P ft
-H iH
C 10 41
•H 01 J3
B x: 4->

01 rH 144

x: 10 o
4J oH >,
01 o< o
> o c
01 iH a)

•H o -H
rH O -O
01 0) 01

XI ft
a) X

H Xl 4)

4-1

rH
C 10

O^H
o

a c
41 10

in c
10 -H
XJ 144

u
c
O
o

Di
c
•H
4)

i3

>4

41

4.>

4-1

41

U
01

U
ft •

ft C
10 O

•H
O M
rH -H
3 O
O 4)
3-0

H ^4

3
O
>1

01
c
-H
>;
10

s

^

10 0) y3 "O

ffi a. a u

Q >• 10

C rH 4J

oj en c 13 c
C 4J 01 H

d) •H >. H CT- 01 T> >» in OJ X
•u >.in X M 0) x: U C -H 01 X a

XJ XJ
(0 X 4J iJ oMu a C 10 c -H H 4J 10 H
x: 0) lu rH 41 3 4-1 xJ 10 01 XJ >H 3 X
AJ T3 0) C iH 0) u o >, 3 10 •H c in in u 01 C 01

S'
41

QJ (- -H CJ .u u C Q. O 0) in C a- 10 ^ a 10 c H 10

oj ^1 x: C 4J 10 -H
u S. c

X X CJ. X H 41 41 c p> m n 4J . rO C XJ u H U in u VI X E •rH XJ D
0) a a -H 01 X 01 c W •rt 41 u 3 ID XJ 4J •rl X C
rl 0) s rH 3 in -ii XJ U X

e
<y X d 41 U x: O 10 XJ 0

cr 'H 0) o c in XJ 13 » •D H c
5

01

a) a 10 m 10 01 c c 10 ID 01 c c
2

C > 13 41

X K > U 4J C -H -D -D X M c ;- (J 41 41 a-
0) Q> -rl 10 3 a c c o in 41 rl 4J rH 4. rH XJ u

>.X 4J rH •D C- U a. 3 10 u u m e XJ U •H > 01 r-i It c n
rH 10 ^ -H vi D 4) XI 01 10 XJ Ifl s 4l 4J 01 iH c
c (/; J AJ 10 XJ 01 X 10 Tl 1X1 3 > vi u c •r^ 41 10 X 41 >!CM 10 a in X •c CJ XJ ,-{ W 4J w 01 u o > « » C 41 c
u 03 x: 4J rH J>i 4) -1 in -H c X tJi •0 JJ 01 M 41

?
n

U Q < 4J c > L. C X 3 in cr c •p4 U XJ 01
4J C 14J M •H XJ 41 c o ^i in •rH •rH •H
U Kl OJ « •rl X ,in u XI 141 10 ••-I rH X in >• a JJ

4) £ 4) 0) u X xJ c c o QJ >, u U
^ 3 01 4;

IH £ 4J -H > W OJ u •H 4) O 10 D X S 0)

Hi 01 JJ u C c OJ

4J E 10 1-1 (J in -I 3 xJ w 73 u u cu 0-

- m 10 X U iH u s: 10 H 13 tn u X 41 0) c 3 E
4J C 4J C OJ C 3 w s 4) 41 C \fi QJ 01 c 01 JJ >•-<

C 10 10 M rH > in Ul c 0) Tl > 13 z> Q) c c 01 c H
11) a) rH QJ W c 3X3 IXH 1^ rH in >~i ID D c 01 01 c C
E n 1" -D tn •H X u . X.' U 3 QJ 05 rl 3 44 u Q'

i
XJ 01 41 44 3 CJ>

0) 1" 0)

i
3 4J TJ c 41 JJ t-i i§ 41 ^ U 10

4J 1*- OJ V. OJ i-> -1 -O 4) U U P O XJ

g
c 01 >-

10 dJ 4J in X m rH X 3 0) +J -rl 3 10 ID X ID Q'

4J >- 4J C •o u a) UH XJ QJ 3 XJ T3 a a c u - U S X o 4h X (/}

t/J ^ 10 c <U D .i; 01 E 01 41 4. u 01 3 JJ

10 x: « w n a ID D^ cu H 3 01 U 0) o 01 c c > > 41 XJ £
4J irt 3 -0 4J -H C X o AJ >^ w X 41 4) 14H c ID 10 (u ^
U U) c ro iH M a > 3 n c XJ E rH 10 X c
10 Q) «J H) 4J a. in •a XJ 13 k^ nj •o 41 13 rH c 4) •H -rH U-l

a u TJ rl 10 4J 4) -rl 4J 3 OJ c IXH 0- OJ 10 01 41 X XJ a- c
e 3 -c X HI a) D in rH VH > c 10 ; u > 01 XJ "C c 10 :r

M C rH C 10 X • X 10 H H 3 c ID H 41 >-

U 10 x: XJ *J XJ 3 1-1 4J J > M •a in ID d 41 6 XJ X CJ JJ

rH Ul C 3 4J IH -H rH l-( 01 r 41 OJ 0' o Ul 01 c U (0

10 -H -H T) 01 10 - 1X1 u in .u in M QJ -H u 4j O X X 41 •rl H OJ a' OJ

4J OJ in XJ M in u D^ C 10 10 3 <U O^ 3 a -a U X XJ XJ ix^ 4h C o jj XI
C 4J rH C o H c 4) C w 01 4) £ e 10 c r. 3 JJ

x: CJ XJ H o n cr (0 10 X 10 CT> a, 01 13 P B ixl 0)

*j IXH XJ -rH 10 • o cr I4H H 'a U J c E XJ XJ 4/ rl j: rt

C -U 3 10 IW rH XJ 3 (n in 10 in •H 01 u 13
a) •V QJ 3 10 3 XI VI in 10 XJ tXH 01 u •rH 10 3 01 kj 3

iH x: M c •C rH c X XJ H rH 01 a c c X c X c IXH c ffl JJ

•H 4J x: X 10 XJ < 3 Q) 10 01 3 > c 01 3 q; CC. 10 U-l fO

> 3 4J 10 a XJ rl rl 0) Tl in 3 >, u. 4j ?
1

c
C rH X -0 en QJ in in 3 41 JJ C >l 01 10 XJ 4) o; o: a Cj 41 ro

Ul 01 41 C <u 3 c a XJ ^ 10 4-) *

1
c U 01 H X 4. ^ C E di -t

(U U a- 10 o 4J rH 4) 41 U O cn 18 a n O E-. 31 d 41 •H k4 <*! x: (0

JJ Uh M ii C X) 10 10 in 01 0) U 3 -rl X 41 XJ <D jj 1^

14H a o - u Q. C O 3 XJ U ro v^ >, m 3 r a:

10 1-1 > o •rH U QJ E OJ 41 XJ ) c OJ ^ 4J -ii c XJ 41 ID 3 ID jj T OJ JJ

u in 10 XJ 4) W Jj s u •H > •H « 01 u 0. 41 41 0. E > «
D • x: c C XJ c ftJ 01 41 3 A m 10 x 41 3 01 V O u >J

4J rH 41 XJ -rl 41 u Tl 3 > IX 2 - 4J rH
8

>. -C C w c 0)

OJ C 10 rH VI C C VJ rH T3 O 41 4J m c 01 nl I- 3 H t;
•>

yj CQ
r 0) -H .H H c X 41 T) 01 >. u X u 41 1^ c <
i.1 -H XJ -H c XJ kj H U O 41 • 3 C +j CU TJ H X 13 Q' 3 ro M

O IH 3 c 4) W 01 41 (U o c < 0) x {i: 13 3 o a
D -H 10 3 C > 4) Ul •H X Vh 1*H r~{ 10 10 0 XJ H
C 14^ C. Ifi

rl UH g^ 3
O rl >

a
^H XJ rl a> u ^ • 41 in 0' XJ i,' 3 « JJ T.

in ct: 10 rt O rH 4J H 41 U U 3 4. 13 41 (0 ^ O
3 3 rl 111 4J X 3 3 13 XJ C7^ 3 C 10 rH r c u 0' J cr .i; CI 3 2
flj W rH x: 0) C rH fO 4-> U IXH C. c 0' U M Vl

•HE - 1" 4-> t3 "D -H j:: >—

1

in -H 01 u O .—

t

in 41 3 —
13 41 <-t c o 5 >i

> -H U 10 rH 4J (f. urns 3 <D (0 o 41 tn 3 c K ei 0) (J

<U CM W iH -H 01 -H •0 XJ U-4 V4 XJ 41 in 41 10 3 U Vj

iU If} (U 0) c M 3 IM OJ > c -a u^ at C 10 c • 4j u 41 c
•H .C •»-' U rH 4J •rl c c (D QJ jj 13 41 XJ 10

e
4' 01 01 XJ JJ -c •H 'U

M C 10 >- Q rH fO M 3 10 • c 01 (0 in H 01 U XJ 01 10 01 c JJ j-i

ai > o 3 c U 10 u J o in >. J C TJ 0) X (C 3 H JJ fO ro

4J -C C 10 4) Vh 3 XJ 41 T3 c ID rH r-i XJ o; c c
^

OJ
Uh 3 (IJ -C u X - 4)

§
41 41 3 -1 U <D QJ

§
c 1-, -H O u •c U c tC E •H

<r oj T^ OJ H C XJ IXH X -xl 1-1 yj 3 3 '- 10 a 4; 10 *r 3 JJ ro C
10 c u ^ 10 J-t XJ v. rH QJ O 10 iX 41 X 41 c u
n 3 u U w :3 ,10 XJ rH Cn QJ ID 41 c

8
Ul

01 •O 10 "0 10 C > 4) 3 01 c Cl XJ 01 3 Ul

^ C C) 10 a TJ 3 IXJ 3 TJ -o 01 X CI X 3 o X E C
4J ir jh i^ u, < '-• 10 10 cr 13 ro XJ C H> XJ X' X t- XJ —

'

jJ -J

68



J

1

3^

4

-1
4

1 ^
c •^
? ^ • I.
>

<

<

V)

^ 1^
^

00 f

^ I

1
n^ k
^ ^
< c

I

«

d

Q?

"3^

u
H
<H
CO
w

tf>

•-^s..

ois^
•J-fn

S^!
r r4 w

<:8s—' loR
u^:^-
05i
C/3o2
CO^" .

<i^>

E&

BRIDGE GRAND

C/D *S
OS
p^
H
:z:

o

(fl B --I o u

X -r-l

n) m o
C rn -H
n) O u
E ^ o

C
m X 3
*J O •-)

CJ DQ

m bo o to

O (4-1 CO

01 .H O -H
> < M» 60 4-) M

tn 3 -H 0)

U O 3 T3

oijiTcnuouBQ

H n) Ot -H c w

(QtQoaiojjiruo

m 3 0)

o -o o

U 0) (Q

•H ^ 3 4)^ OJ 01 3

X ao a

•H 0»

c: u) flj

•H -H

(J >>
01 tn

O W > Ul (J

H O « O O
C CO t-i t-i u 3 U J=

<U * 3 O£ -—
. 01 to

i-t -a i*-<

0) 0)

•H 3 « qj

T3 O iH
(U C O
J^ -H 01 iJ

O u-i E-t 00

= o
OJ U) U^ CJ

O C 0) t-i Oi

0)

c c u :3 B
o to • c
C >. W c
(0 B Q> tH •

-w a 00 CO

•O -H 0> OJ

if V U Xi U
> >-*

(fl

•H a. u to

.-H O -H * J-(

o> a W 3
00 cx o n) o
c C J=
•H >, O 4J
> C U
flJ td <u >,X a a

J= o
C 00 c
<U 3 O
o o u
(0 V4 (U

a -( £
D. rt O
o -o

O 0)

O iJ X J3 {fl

> 01 c 3 nj

u (U m
CO CO a>

o> o ^

CO PQ

to -o o
C fH 0)
0) i4 0) j::

O. O O. l->

a 3 >.
(0 4J u
.c <u oX (0 u^

>t AJ 4J •H
X c

«*^ 00 c c
0> M C C

169



G^

< ^

^

r-

1
r-

"<^

v3

^'

11

'^
X

p^ r^ Vis ^

-^ 1-^

"> \

,?^^ ^^ ^ ^%J ^ ^ f 1

•^^ >^ ^'^
4 1^^

170

I

4

A o ^

}.1^

i
^

^

^^f-^4



*> u cr

f^ O r^

i-H +J 4)

.-ICCOOP

a

o

o
fn d O •
<B r-' J C
br o f^ o
CC OJ (^ ^
c 0- O -P
0) vO o
i-«-, c

O K 3
+> O •-=

o 3 m
OJ CO -o
•^-4) • C
o (- c m
t» 3 • Pi

p.. oa p, t"

I CO TJ
1 s: i-H

I
-P 3

I o
' c ?
I o

o f.

4-. P
I c

- >--

(-1 I-H 01

P P 0'

cot.
ID «) f-H

tr p (0

O
^. t, t-

P 3 3
o o

P O t^
CO

<c >-. E
•O C ai

Oj of TJ

C C 4)

O O) £
•C ^ f-

C ^ P

p >.
I C -P
I 4) 3
73 O)

<" E
4) P,a O t- C

•P C O O
.0 4) O)

I C t-

c
E O

t: r-H o •-

t. 4) TT 0! t, -P .

4' tr, ^-^ c- cr

4-> 3 3
r-l C
o! IT S

.tH 0) -P • > Tl
O) CO .- X c
o E 0) 4) 0) O cc^

p O t, P 3 .H
p t- (t a o s -
O 6-( 4) -H S 4)

f- t. .ii:

3 c tinH

4- O O
01 (DP t. t.

3 -P
X) 4> fn

C f.

» U
O C

t< 4)

3 Ec o o .th

O <8 O n 4) I

c >

4) en vH O i-< t- o)

•P 3 P^

. .4i O C O
.H Tl p. O ? C J->

t/ 4) C 4) K .H
V( +3 .H en

4-1 O C -H
4) 4> C >^3
4> O C- Tl
> ti C
.H p 4J OJ

P C
01 0) 4) CO

tl(-H O -P
4) x: .H C
C E-' 4-1 4)

-H r
l>. C-i

r-. O^ tn ^
P .-' 0)

Ol 0< .H

O 73 C
p I—

I 4) -P 4)

E 3 -P £
4) O O t^^-P

tlf 4)

3 §o a
p. to

O J->

p CO

O hi

U
C o

» -p
p. 01

> OD

*^ -P "3
O O C
C 4> 0)

•. O en Pi .H
!= P C £
E C 3 4) ?
C f-i C
C 0) p. tif •
O »H £ 0)

o x". -t^ a f-<

<L- E-i C p. O
4)

-P 0) O .rH

O C £
^ C 4->

X) O £
P P 4-

a e --I o

p p
P o

4J 01 4) ^ >•,

O £ .-• -P C
0) -P P .H O
rH O C -O
4) 0) 4) 3

t, p E O
4) 0) E P
i' 4) CO O
•p P. 01 o 3

P 4) O
P 01 P 4) >^
CO .^i X-
X: -P to 4J 4)

XI 4h P.

73 O O 3
C 0) !>i

d "O 4) "^
. 4-J . 4) P rH

•O 4) Ol br
O P 4h C
T3 Wi-H O
4) 4) P

t>> CO

OJ P
3 4)

P -d
4) C
> 3 C O to

m O -ri

4) O O) .

P C^rf.
p.D > .

4-<

> £ M
> >54J

)
^

C \ ^J

3 r^'-^-O
P O \^ P

C >\n;

^^v
v3 3(.

v? CS
xj ^^

V -O
-1 N
~ V
< i

i) l<i

\s'^

V

^

5

c

o >

4 ^^si^ii i 1^

"
"^Sl:1l^^<

171



Q g
Z =
3 h- p

J 8 i s

t^ ? -^ 3;

H z
OS <

^ (-.

4-1 D l/l

1-1 e o

C (1) o
ro cc \o

0) ra • TD

D. CD CL CJ

(/ID ^

Q I-. r-

Y

72



(D "J

o> o

< 0) iJ u
£ •^ (U

T! aJ tW x: :i

<D 01 S
Ul tT> c a
t) c CJ <D T)
aM in 0) r

() S C c
u aj T) x: (D ra

0. .H 4-t OJ 0)

> D £ r-l

01 OJ (> C a> o
x: u i nj ^
u jn <u

u (U jj x: lu
U-l (U u
o 4J 3 * j=

XJ 4-1 -U Of

4J o
rO IJ
fe

n3 o *.

.—

1

^ c
C) ro n
(I) O

01 CK VO 4J
JJ (J

rH U-l X r.

U, o D
m ->

u 3
0) ro * Tl
4J (U O C
M Ul "3

m o u
Ol a. a

a . • rH ^ o
a-u Ul Ul o Ul

a o rp a «
m 0) (0 1—

1

>-
f—

1

dj < c
c ra x: in

'^ Ul

u
JJ

.

m m P Ul c
rH () 0) n
x: r^ JJ Ul Uj rj

4J u rO lu U-J u)

iJ JZ 3 3 T)
t71 JJ 0) Ul rH 0)

C 0) Ul rH 1-

H r-< w "D
4J <D h k i-H a o
r^ OJ 3 rH
U Ul CJ i-H o UJ 0)

s •n U) H! 3 o 3
>i (1)

(- X JJ T! JJ Ul 0)

n! rH H Ul 11^ JJ 0)
1—

1

HI - m CJ c Tl
Ul U) dj Ul <D r-H

a; JJ Ul Ul 3
JJ () (71 a ffl CI

ra nj a 3 x:
J Uj nj to U]

^ O Ul

Ul c)

« 2

I -a Tj

•H 3 -o

C ^
32

o o
»-> >

" o

>i n o
C O csiC * 00 en

• ki I

I

GO > O
a fn

es

2 .^S

y •»

-^ o

S <- iJ

(0 Ul ^

Ul *J
O "=

o"
.. ™

«, " "
« 3 B
•;< Ul ^

OOo) ^
<0 u

3
(U "»

C to «)

o c

r< c -o
c « c

41?
J= -

,-St.

•3:3"

" JJ

s > 2

J= o o.
DC tlO >'

3 0) O
O c o

"£ c
•o o °»
111 B -^
Ul 01

V ^ u
*- c o

Sol

01
III

« O (*1 3

3 O
01 (D «£ T3

Ul 3 O M

c **• 0) r^ -H
3 Ul « 10 > .«Co 0) m -H
4J O s U o Q^ JJ
. m c c 3
C "H 41 41 <0 Qj o
(0 C JJ 3 -C Ul Ul

y C « S-O M»J
>,0 4, « 41 -5 <J^ c 5 -c 2. «

B .C 60 O g Ul
H « *" S «
« c o; Ul o 4)

C 10 JC 3 C •

l-i o y (-• J3 3 00

= s „O 9 O

4) 3 V
01 -rJ O 41X 00 ^ '^
H (0 0< 4>

173



^

0) • rH M +> c rH •

01
g

to 01

a
c H QJ >,

•a to •o 3 P 10 (0
p" pH G^ t/i 31 P -rH

x: u s g 3 5^ to
in

P
QJ

10
to QJ M 84J

3! .H p •D XJt u to tp Vj a
%

rH 01 p 01 '- H o p
x: to 3 -H a •H x: 01 > to lo OJ p 01^ •o 9!

U OJ w -H 01 p 01 e -Ih 3 ^c
a

x: x: rH IH 10 )H u p H M Ul U 01
c q ?

4J ij i> rH 01 OJ to .c to Dl •H 2 p
H jj 0)

S'
n c • y. o 01 u p y <u a M io

XI N M > p to X! to P i? c x: to to rH 3 M c o 5j jc
B u-t •H •M •rf 3 .H 01 OJ J to p u 01 a P -rl 5 Ip p

rO c: J-> s ^5 ^ rH (tl p to p •H
F=o c 5 0) u m to p IH Vh x^ in c -!-> w o >.o -a u tu

t"
Q p to p rH o o rH QJ OJ d p rH JJ o

(1) >i i-i to 5u OJ rH
^
p ^ U OJ QJ rH •H 4J

£! w to S O 0"!
9- D. 3 01 a - ttl to JJ 0) to u

XI to •a XI X) c x: H rH Q o in u d P c in u
o jj c Dl-H p o -t >

6 c c i; 3 O H >. to TJ QJ
Ij H to c u OJ in 0)

ai
p r^ 01 rH x:

9 :i I.
n 10 rH U 01 m to HJ QJ M e S-<

y
p

*=nh a o >. >-. o to QJ
3

QJ OJ u c U rH 01 •M

Hvr ' c -H 4-> p to E OJ V-l x: ^ Lh o § H > QJ o 01 HSfc rO 4J p 0) -H ^1 1-j QJ p H a QJ u to rH

«̂:
i 01 ;: p x: >. u QJ -I-) ^ "O ^r^ t-3 01 u OJ p o fO
J £: 3 o -H 3 m S 01 c > -P -a QJ c 01 • 01 LO d a g ^

j-> u C? c •rH &% 01 ,c 5J to ,c a QJ u +J -p
g

to l4 7\»
5 to c >, Xi C p in p >, d u H

s
:3 u 5 QJ ' J& -O JJ QJ M-J (1) O r-i ,c O rH in

g
to o 01 CQ o 6

jJ 5
to £ x: <D p QJ fO 3 H >. QJ u •a M to x: >. rH W <5
x: iJ Dl-P Di ^^

S
•H 1-1 IJH P X! QJ

s
5 O p o a X. w

«=cr- -p AJ C c to CT-O to in > u S o CJl ^^

M'
d

01
O
4.)

H ^ c
p

i:> f3 fo
P
in

01

U rH 6 •H
U in t; >.'r^ 5 to

rH S OJ
dH 0) ^0) a 1 1

a (1)

to ^1

-H - o

rt tp
o to

3
^

op
to

u
OJ
-p

Dl p e
C -a

•H xa

u iii

g
rH
S E

>J• r-i c o m a D. 0) Dl O P in •-{ •o u to 0) 3 c Hh 10 Uh u to (4-1 ^VM o V-I 4-> IP C -n to E >- c o 3 > E to IP 01 % O TJ ^
iw H o It) •D D X! x: QJ

g
to rH rH O -a P rH ^

O p
55

u *J m c rH -a M Dl to en ra a x: U 8S c XI QJ

I
o

5i Q) o to c to C 0) .c c. >, to to to 111 E lii ii p to o r. vlJ
1

ro x: U Sj 01 to a •f-^ x^ M QJ .a g OJ
fe

QJ QJ ^ o
s

o u 0) u >cn C rH p 4J x: c >.-P c in C 1 ^ M IH X^ 3 -p d d in
g

4^ 01 ->•
4J .H 4J Q) m C u

&|
Ui to to n u to 01 p P o in d o CD jJ >

c rH o 3
'S

jJ 5 ij 3 p. - -H -H OJ OJ > rH D w-\ QJ 10 o p
^ §

O 01 to p ^ G jj IH •H o to >M Dl rH >H •D 01 QJ CI, Qi ^p « +J m u to -P U-l QJ 5 "
g

ta Lh o C OJ 01 Q t~\ x: .e :3
oi pa c m

B
o H 3 a

.8
r1 rH 01 •H <H - c in p P <

o U-l 0) -o to -P tp to P -H w-\ c OJ H 01 Dl P M p OJ f • +j

. ^u o o a .g 0) c Q o .-4 OJ Vh in to .C 01 C P
^•S

d
-S

c P V^ 3 OJ oH o ^ u t/1 l-( rH p p 01 QJ d H •H C fO arH ^ M T
> nj 3 4J c •H

S!
•H P u -< +J a rH -H to d rH O PH

§
p

g 8.
o ^ QJ rH

c U lO 0) x: +J 01 c c c -H Dl ^ to OJ >, >, 4-) p U 'O 03w o 0) t! £ ^Q ^ -p to P -^ 01 t-H to ^ >. ti C o £! 01 u xa g o -P a 01 \\ rH -O
Vj o r-l 4J

& 0) c •o o to -H E H p rH •H QJ to

§
V to

o s
OJ

a
Qj x: QJ W H ,c M in D-, > in <-\ >H 01 O QJ QJ 5 o t: 01 p A =^S8to u Vj o 3 -H P u -rH m • in 01 H c rH H 01 P 01 H 4J f-^ x: t-i u to \

c Q) fO c -a x: Q) en -rH > x: QJ n Dl x: 9 ^ H 01 x: hJ IH OJ 01

s a x: rr OJ
14 u M to c >, 0) j-> IH OJ IP -H p o p x: -p o p p >-. to x: r~\ QJ -p U OH
g.

in -H c r-l S -^ •a IH

§
p 01 o u 3 OJ OJ Ip 4J XI iH ^ to O *

Di t*-l o JJ in d p M OJ to i-l u p u u 01 c p M x; E QJ Dl Gi -C ro 0)
0) a, >W a -H -p XJ c 0) in U 01 OJ OJ o B QJ 01 d QJ p •rH in 01 01 > TJ d CO tXl 01
03 3 6 o 3 H H IP ii-t T) OJ .p x: a QJ u

8
o •O QJ P to to • d d H n] to C O

>-( o o M u 'O P p •H
%

M H H •a S H a T! 01 01 QJ Lh XI O o < a u
Vf 01 8 P^ .H OJ to M p OJ in 01 01 rH rH 01 H <-{ 01 01 d in a M p O P3 in dra u f-{ 3 m - -P C c >-i .Q p c > TJ c .Q H 01 "O d 01 3 H M

3 (0
01 Dl

a 10

1
rd

g s co p 8 g Vi
P 3
i-H O

oo a o
Mh to

3
Da s o

in

•H
s

o 3 x: x;a u p S
o cU rl

O e QJ

g 5 p
S

^
E g "^ .2

174



z o -^Z VO -O
UJ lo rg ^ 0)
i<: m I- O c
u •—» o r-. 3
z: —in -3

X O t

• O (_) *£) CO
Q- CQ OJ

• CM
l/l CO
<: o c CO

I. E
dj <o o •
0>'— *:!- C
(O o m o
c <u ro ••-

n od o *->

4- C •*

V> O X 3 I-
*-> O O —
U 3 CO 1/1

•r-, O) • C 1-

O (~ O (TI iQ
;- 3 • i- OJ
a. ca a. i3 o

o +J -o

J cr-

U3 u:
-3 a> cr
.-t

a
•"•

X CJ «.

D «-H

tU D OJ ^-t
-t-J ..". t* LT

in ui u
Qj ra D c
3 u (-.

C Ul OJ B)

.-H fl) •^ u
a Q) o u
D 1- a^ m a. 1-

Q) jr
a -w m di

1

(Si < Q

U. rH a QJ o QJ D QJ

n u^ SZ D. tH

U 3 -t-> 4-> O a-c
Q) Q. u u ,-H Q. C
3 • r-( c tc dJ ro ra

O Q) ,—

1

D a S
D.r n c a p •«
O 4-> 3 ..-4 a D C
u- n o 0) C QJ

a t. ,_l tt) 3 E
::^ D Q) U- .-H 0) i3 13 C
X f*~ ^ U- ^ O

12 6 ID +j 3 U
»-H U- ~T ^ U rj Q. o -^
CJ U- D QJ •r^ [U £ >
>-. D rH F-. Q 1^ U in c
0) 1 n -tJ OJ a O QJ
*J 0) > tn •D ro c
n n C 4-> c D QJ

_J " ra tt- 3 D •H x:
u o t.- +> +->

t -H o L
Ol u -J C
m 0! m ^
c n: a ^j

n L'

X li- C
X Tl

-tJ o f")

U D ni
Qi r: "C
•'> CJ • c
O I-. L3 n

o *-> r,. LO u

u ^ QJ QJ «

u c U > XI
;:; 4-> LP D QJ QJ

O UJ •-4 m >-. U
,—• a d CL D
c D 1h QJ W

r: q: u c o

3 75



on
en

(U

1

a
00 1 M c (D * OJ 03 >i <fl >>
c C 0) •H 03 n) u JS 03 -H <s +> OJ ^ 01

3 0) x: H OJ 00 Cfl <M OJ 3 J3 o >i x: C
1 O •H > h J3 >, > 3 .Q c o ^1 n) <H B 03 <-> •H
o >> Jl >> nJ +^ <« ^1 OJ o O <M 0) 0) >. •H 3
;4 <U c 0) rH o » u 00 >> o OJ x> tj J« <H p ^
x) (IJ o. <« >> o a <H o Si C c 03 c c« (» O +> a 1

>. X 4-> x: +J H n) •p O CS rH 01 0) si
JS E 0) +j n) "C 0> fH O 3 Si <fl 00 a <H J3 <-> 00

n) 3 T3 M CO 00 (fl O +j c ^ c 03 rH P c
rH T3 O E OJ J>: 0) c c OJ >; •H 3 •H CD » H
nJ M c ^ o d IH J2 o H P. o T3 o +J o >, X! O o x:
U n) <fl ;h

^
o CO » o, n)

S
+^ ,i>i <fl c« OJ c <d m

(U <M s OJ nJ o to iH u C OJ SS ^ n) <H •H
4-> — CJ 4-> 4J > OJ rH m 03 O ^1 +» OJ <rH

nJ O •H m O Q) 1 H ^^ h c d +J 3 ti > OJ OJ
hJ T3 4-> 3 T3 t< rH 0) 0) > C ^^ H C OJ o ^1 x: hi

0) m r-3 rt 0) c OJ J3 o OJ OJ OJ OJ 03 OJ E-l H
9

u n) ^K M > O •H OJ OJ 4-> 4-> O > J3 OJ O 4-> si 0)
O r-l J«J O •H (J

Cfl u 03 •H P m O. 3 J3
rH o ^1 rH n rH E <M O J3 <M a rH e^ ^ OJ • P

-o o J3 O o (U OJ u 00 O c +J • 3 > >>
01 o O » o >H o 01 0) ^—

s

+J 3 flj o 03 > • n C H OJ C
in m +^ o Si 03 c O P p O 03 • O rH c H
o a a c o 4-> t< o ^1 3 03 rH e • »H 01 o 3
o. M <M c ^ • 0) si 0> s: J2 O ^1 OJ to >> u >> E OS
o (U o n) 01 T3 CO u <H > JJ tfl u IB T3 +j C- OJ 01

^ +> 4-> rH o o H 00 >. r-i nJ > -r^ C" p. X! o
o. (0 +> 0) 10 ^^ o M t-r a 00 E rH CJ a X) o c^ 1 P d ..

1) w > 0) o J= OJ H c O JS
s

-H >> u cd 01

<v s H •H » » o c c O >: •H m o +» u rH 01 >> 01 C^
J3 rH rH o o H ifl

+J o o T3 +> 01 ^ X! OJ OJ C-
+» o o 01 hH 03 c E <!-( o e

§
01 o 4-» n 3 B a ^r

•H 00 O -t-l J2 ;h OJ nJ rH -p a 01 CO •H •H H 01

o c c +J 4-> OJ OJ • o 03 U M o C rH rH <H 01 +> 0} 01
•(-> t> o a ^ o. 0] 01 Cfl rt 01 •a o. nl OJ •H 3 o

o fH 0) a) <H 0) c OJ <H p 3 B 0) •P ^ X> c:
•a n E c O si 03 o • •.

^^ o h c M 0> >-> •p 3 +^ •H -H
U <fl f< s t< 03 OJ cS o 3 •O a

!3

3 O cd OJ x: B
nJ C 00 3 £ O of •H >> "H O OJ U x: Si +» o
00 H J3 c •l-> rt 0] o OJ V—

'

00 +j E • -H OJ 03 O C- +i E-4 P •H a
\o (U 3 <-> H <U •H H • -a u c -H -O nJ E tl o 0} T3 ^• 3
o •• ^1 ^< •H (H u P. o +-> ^< -H rH c 03 T3 <fl OJ 0) c- (fl Cm u

C irv ^1 » J3 O K> en 3 ^->» 01 a H n! +» •H E o ^1 >, . O P4 01
O T- 0) c O n)

+J +i H a^ O 03 p c ^ n) >^ OJ 01 O OJ +J 0) £ £>
•H 00 M H +J rH c (0 3 J2 y— 3 n) 3 nJ OJ jC 3 (4 C c rH J3 o ^ +J B
+> n! <fl (U 3 £ 6H -a O 3 O rH E 6H o cfl (d c O +J a <fl O 03 01

n) o C M T3 c r-3 V H •H fn H +J E p O rH OJ B
t< E O nj c 0) o m 0) o > > <M

^
n) ^ 01 .' +J e 03 cd -O OJ

<u n) S H iH -H rH • Jd • c nJ J3 O > o • c u >» 00 >•
cfl

+J •H m
h0r4O • 4-> 3 (0 fli

+J +J 0) H O 01 nl <H m -H OJ U 1 c c c "0 >
nj o -"J- c: CO H "O 0) -H o O in C +J >H > (6 •H o "M OJ C o
C 0) KN O !-> Sh <U 01 P nl * H rt o C -o OJ ? o T3 H to 01 TS T3 rH H OJ ^ *

O ? J2 <H c w T3 O a> c 3 c ja c« •p OJ ^^ 03 01 (4 OJ P a c:!. 0)

£ O -P 0) o o 0) S £ c 00 rt O c« EH U •H > OJ >> Cfl 03 03 Cfl to 03

<M>J3 O •r-3 E to (-1 o c (tf o o c •^^ E •o 01 rH OJ <P 00 OJ >> p>< OJ 01

(DO 3 O n) o. 0) •H rH X) •H a OJ ^ O Si o XI OJ > S >> U c
+> X '-3 u +J ^^ as >> OJ 01 01 • h > > p b Jd f-l rH >> 01 OJ •H
O 3 O PM M o (U o 0) OJ ^ OJ m 3 OJ o OJ OJ c c <! 01 tH rH X] X! 03

(U rt(P -O <u > > tS3 > o J3 u B Si 01 H OJ

§
en 01 U +> 3

o t< o ro

;^ •r-S •H rH rt nJ n) H +^ V •p P ^^ OJ e OJ OJ X>
rt o +^ Ifl s: 5 OJ X ^K c U o n) 3 OJ c OJ "O 3 >

U :3 ' u (U M O -H 0> U cfl 03 o o c +> O JS o •H x: rH O H >>
Piff P^ O O O. n! +J IH z rt M > •H s <M (d CO >. 3 +i iH +j OJ Si rH E

^^



O CO —
Qi CO -M

•- u
<v ^*- c
4-> O X 3— O O
U- =3 CD

fO -D
+J <1» . C
-^ I- O ID
<0 3 • i-
:z CO o- CO

4J 0) O 3 <4- E £ cn 5 -o TO 4-1 CI
<tJ O J= <D ajTO4-i>,aicos- 4-1 fc. TO

(U +J T3 4-1 _ C ^ —. — TO 3 c
t/J (O -^ UQJU— TO4-1T3 :» 0) 4-1 TO Ol< O C O +-» TO^OJOE ^^Oli- e — x: n

+J t. —.
+J O 0.4-10:1. 4-1 — ^0 — 3 4-1 +-J

s. a. <u E 4-1 Q) TO 3 4-1 14- *j
• o -o c -

-, —. j: 14- c £: .0 01 •*-

+j Q.— moo CT 4-1 t- K- -D E 1- s-
u a. TJ +->(/) t- "+- =) u oj a> <u Ol
0) 3 I- to rt3 Q. =3 - > i: ^ <- TO E t.
••—) t/1 Q> -^ (D I_ TO >^C-^+-i OlO (4-

O 4-) —. S_ 1/1 4-ix:<u — — a CO a> >
i- O TJ -^ O4-1S-4-1TO 0-— — 0) c TO TO
Q. 4-) _J (/I OJ .C — 3 TO 1- C 4-1 TD 014-1 01 U-

O — 4-> 4-1 CD QJ 4-1 —

•

0
O TS CO — .O TOTO l_ult0l-O^— 4-1 c
i- 13 < S- <t3 ^ .C 01 CT — — TO 1- 4-1 4-1

T3 O TO — 4-> OJ 4-1 .C .C C — t«- TO
>. 1- 0) C It- — .i.: 4-1 (-1 c 5- dJ O.J.: 01 >,X Q.^ dJ « 5 TO4-' 4-133Q.C71J <J t-

4-> (_) +-> E =J -o S t3 C OJ TO 01 01— S l/l 00 CT C 0) 4-1 •- +J — JH c
ra lo uo 3 c TO^^4Jai<Dt-TO *-> TO
1- ro VI T-- 4-14-1 J3 n .C S C1.C L.
<U — 3 3 C to TO 4-1 to 4-1 ._ 0) 4-1

4J <U O O c E — S- J= to ^- 3
(D - > — C — aio<DC4-ito.irai<u C—1 O — i- +J aiQ.toai-..(you.cu TO 0) >i OJ

-O 4-> TO -O C to rD<DX004JC > 01 • 1-
CD TO TO > C O .0 1- to <u 01 — >. TO
-t t- > — U 0 4-1 t, — u - t- T3 i- — l-

O O Ol H- C OJOJ— TO1-C3 TO 4-1

•o — c: ^ E TO<l>4-i>TO —-mu 0) S» to ^
0) O c +-> c o .i^TOTOO^QlJitfU 4-1 .C 3 2
V) <_> -^ TO t- — — 3j= Oj — j= 00 C T3
O S <-> i«- TO ^- I- TO 4-1 4-1 01 C 01
Q. C TD m U 0) 01 2 — > *J to — to
o t- c — -o to O-Ol-SC 4.iaJTO TO 3
i- m TO > C J- >—.01 TO-C3(UE3 SZ ^ c 01 .cr
Q.4-> m TO QJ 3i: -U— OITOC c c 4-1

to Ol I- to >> TO 4-1 3 to C >. - 3 —
TO OJ C 4-J =3 1.3C1U— 04-1 TO TO 2 to 4-1 01
X — O t= 01 e 0) >, E 1 <4- c

»*- J= »-> 0; i- > ^ -^^ C CD C OJ TO
O »*- o E <1> U • m TO to (- 1- I-
o TO >^ a; +-> o; ' c I- J- c -0 u 01 TO

4-J OJ 4-1 4-) TO I- fo ZD a^ 0) c 'Qj 01 s- £: OJ
S- 0) 1- — TO 3 TO — > TO E .0 01 4-1 0) TO JZ 1-

O > C 4-1 -0 O) TO — C TO c a4-' OJ
Q.— t. =3 to >, c/iajj=toctoj</iQjo TO TO
C14-1 TO 4-1 01 4-ie4-iai .c:i-i-4-i t. 1- 2 E 4-1

3 TOM- i- 4-1 — c s: c 2 Q) 4-1 a. u OJ
to C o U — Ol Ol to M- to -o OJ l/l c: 1-

to Q, TO TO C4-1TO<1></1— TOOOJ E **- = i»-

C C TO Ci Ci>> OTO 3 — —'03t3 >, U
•-

. O O E Q.4-lt0—-CTO^- 3 1- Q> 4-1 .« TO
CL to c CD C M- to 01 JC to £: 1-

</) 4-1 -H OJ 1- 3 C 4-1 t- > 4-1 4-1 4-1 OJ
.-. TO -C ^- Ol O — S_ CD Ol -— U 01 01 TO fO 4->

U 4-1 4-1 TO J= 0) C 4-1 — 4J 0) > .C <t- 01 TO
S- (U TO 4-1 TO X^TOTOOimTOOJ-T^ 0 4-1 TO to —

i

OJ c ^ -o C= O 4-1 N.i=£:— oioo: c s- TO
4-1 Ol 4-1 TO QJ G — — 4-' 4-1 TD l- TO 01 ^ >. TO ^^ CD
4-> O) SZ E O X: TO C C « Q. c M +J 4-1 ^^ Q.<
d) 4-1 CO CJlUTOC>4--«i- O.C— J= O Oi O C 3001—0 jaojto — 3 c Ol OJ

4-1 01 > i- =3 — t- to ^ — TO TO 3 T3 to £:
to S_ —, TO -

.

£: c 2 o> >^4-i c 0) 0) 0) TO 4-*— 13 O ^ > 01 4-10) E 1- c «- E i 3 01^ O 1- C JT — .C<4-—. — — Olt- 3 01 — <t-
*— <+- Q.!—' Q; 4-1 «t4-l 04-1H-4-10 00 4J «—

' 4.1 **- o.

c
o

n)

B
a)

i-l rH
O «S
<U U
A 01

"33 m «l

P-
£
bO hO

,

<
^

•H CNJ

u hO
0) •>»•

r-H r-

u m
4) H
s T)

3 t\J

•< irv

177



0-

'^

.1

1 .1
^1

"i
^ - -^

^^ ^

f H^Tii

^ '
t i 1 ^ i ^. ^ 1

5

^
^

^
I 1

I

c c
o o

o

4-> Ul

1/1

>1
*J E
(J

a 1/1

E «
M U
a

-i X
ro HI

•P
C O
CI -U

E
c u
O M

>
C 13
W ^

3
0) O

O M
10 u
a o
E u-H

m u
•H o
•w 2
c
OJ (V

4J

a
m o
in

(V (U

10 3

O c
c o

(J

•H <U

C -O
O 01 •

c
W -H
C 10 •

O -U

4J tl

nj o
O «1

•H (0

a a>

E a

• ^ 2
to Cl

n E -<
O 0) ^P 4J i
O 10

(0 ^ M
<« in «i

>

10 ti (0 j: «
h 4J

w o £
o c o
HI c P
r> (0 in

o u
u u
a c 10

o r.
4) -H 4J

c u
4J 10^ p.
O 3 O
>^ ax:

o
X-4 O.'D
OJ i-H

W 01 3
01 -H O
x; en J
£-1 (0

OJ M

>,4J
a o
O 0)

O n
o

> <0

01

> ' o
01 >i Ul

O +J -W -U C iJ

01 c .

l-i 10 10

T3 -U
10 C 10

a "OEh
4J 0)

O (0 r-(

C ^ J3
D 3 H
a in

0) o c
x: a 0)

in

01 01

4J 3 -O
in 4J c in i-i

I

10

"O u
01 0) 01

u a^
3 E JQ
"O 01

01 0)

V) H

4J V)

in

o -y o
10 nj

4) 3

10 in

0) ^
1) in o
x; 10 £
u 0)

•p o ^
C 4J

x: H c
41 01

41 rH H
rH -H 3
X) 3 U
•H
in c £woo

>iH
a c x:

10 3

rH 0)

01 ^ u
^ u c
H 10 01

. -P fH 3
-o c pa rH
01 01 >t-l

in 0) c
in E x: o
01 0) -P o
)H 0)

TJ in 3 01

o u c
10 "O x: 4J

c • o
O Ul o

10 -P >, 0)

01 -H C >" 0)

M 01 10 »H x:
O 3 -P

c rH in

•H rH 01 U
•H x: >, 10

01 3 4J 4J 01

Ul c c
3 C MH 3
P O in

(0 -H u m
Ul 4J in 0)

01 10 01 10 o
arH x: -p o
E 3 t) rH 10

01 a 10 01

P O 01 Q >,
a M 3

01 a A
x: 4J oi-H

3 '^ o
;3 >i-p

in Ul -H Ul

< 4J in 4-1 c
in in

0) 01 3 'H
. x: u iQ in

c 4J y c -H
O 10 -H o
rl » 01

^ lA in E t}
n) 0) in in

rH 0) 01 -H in

3 M rH M U4

O. cn 3 01

O 41 C O C
a-O-H Eh O

:\%

10 P 01

Ul X
C O 4J

Ul Vl
4) C C
o o o

> C r^

01 4J

Ul x: -H
O 4J 3

O in 3
3 3

o

•H
^ o 01 01 in

3 r- 4J x: in

O 10 4J -rt

U4 o u g
p ? 0-0 i

rH rH O
>iX3 IP 3 U
4J 10 Ul o
•rl 3 >,
in in Ul xi

C >, O >i c
0) 10 rH 3
a "o x: c o

in o u
x: 4)H
tr M Ul 4J 01
r( o 01 o x:
x: e iiz 4J

01

T3
4) 3

4J X: rH
in o 4J u
3 10 C
a4J -H

rH e 10

P c
E rH 10

10 10 01

0) 4J N 41

Ul c -H in

4J 0) rH 3
in E 10 Ul

•H 01 -P
•a Ul Ul

01 4J Ul

in 01 M 10

10 "O rH
0) • •-<

Ul 'O -o o
O C 01 X)
C 10 4
•H EC

>i 10 o
0) rH 0)

x: 4J Ul
4J in 4-1 rH

in H
4J y E
10 01

x: >,x: 10

4-> Ul 4J

01 x:
41 > XH in

.H O rl

XI 41 rH
•H > C XI
in 10 o 10

in x: rl 4J&in in

•o o 0)
• f-K U

"O >, 3 01 O
Ul rH O 4J
3 4) 3 "a
in Ul c T3
^ -H 01 10 C
10 4J Ul O

C rO SI -P
41 4) 10 <UI C
E a-H -H

oJ "a in

4) y rH M
XI in c rl 41

3 3 in

01 "O 3
y rH 4) 4)

c 3 x: x: Ul

01 O 4J 4J 01

3 3 4J
-i C C 10

"*H M -H O 3

>Hfl)
Ul x: r:

01 a
> I7> 3

>i c o
in X5 -rl rH
'H 01 rH >44

Ul 01
4J 01 C "O
M x: c 01

3 10 in

• 4J o
TD y
41 41 01

N KH >
•H HH -H
rH 0> in

01 C
c o

3
01 oa c
Xi X

y x:
01 t7^

01 in 4J
Ul C >i ui

u o r
C -H (0

H 4J C
10 01 0>

0) rH 0) >
01 x: 3 3 n
a-p o<4J x:

01 > cua
>i 0)

41 rH 4J 4J S
Ul Ul 3 y
H m o 10

3 41 Ul Ul •

in CTrH 4-1 4J U
4-1 01 01 O C -H

4J Ul "O O rH
>i 10 B U XI
rH 01 >1 • 10 3
rH Ij rH >, 01 P,
10 y rH 4J X X5
•H 10 -H y 4J 4)
4J C 3 O 3 "O
•H o -p 10 "O -p 10

c -H c a 10 e
•H 41 01 10 4J x;

10 ?• y rH 4J c
Ul N 0> A 41

01 'H in -rl 'O 01

> -HrH 4J X; 4li
•H 0) rH m c >1
Ul C -H 3 -H ig 4J

C 3 ^^ so
01 10 4J rH ID C
x: x: Ta rH -h
•p u 01 0) -H "O m

^x: 3 19
<*H 4J^ +J S X!
O 10 10 >i 10

x: 0) -0 -p in
of 4J Ul C -H M Ul
in 4J O y 41

fH 0) in >, o • MH 4) rH Ul 3
>,X) 01^ 01 01

V4

4) 4J
x: Ul

ID 4J 4J O
4J -H Ul UH >,
rH ^U •-* 3 l« "-H

01 01 rH Ul <4H 41 XI
Q 01 C -H O 10

x: 01 3 iH 13 in X3
C 4J X3 C 3 O
'H 01 01 01 y Ul

m rH Ul a E o a
C O rH 3 E '

o -H 4J x; o
in in 3 rH y
u *> 3 in 0)

0) y n y Ul

a 10 Ul -H 0)

a 01 Ul OH 01

MH E in o^uh in

O -rl 3 10 10 .. .
01 O Ul

UlrH Ul<IH ErHMH-O
o>iooioino.CrH
f4J

*J -H -H -H
B 10 01 Ul • x:
01 3 rH 3 >i 01 yBE O O ErH
H 3 Ul 4J O X} Ul

4J Ul 0) C -H 3
.. .ia4-i<Haioioino
awiooi xsr-iyc

-puaB^'Oia'p'Hoio)
B e 3 -e x: in •

oivia-HMai>,^3'a c§S V4 -P CTrH 10 01 I7> o
Sv94JBBx:ia-ric-'i

4Jia>X}lOiOO'P01>UI-H4J
nao-HJsui ui'Hxio

I •

01 -o .c
3 41 y
W 0) 9

B n

rH 01 in

Ul Ul t)
10 01 01

01 in 01

rH 3 B
y

Ul 13
4J 01 -H
y .p Ul

01 10 en
r-i 3

u
Ul 41 01

ax: 3

01 a
x:x:

<M j: -H
^-H

•o
c ^
O 3

I -H O
•U 3

' 10

I [4 41

_0 . _ .

_ 01 Ul 4J 4J 01

• W U4 Ul 4J . C7< 10 4-1

in 3 s n B x: 10

B-OHJOO-HO+Jy
o 01 .a y --i -HH 0) 01 4J B e 'o
+jZ'Oio'004)4Jf;

0 n u y
Ul lO-H

Ul 01 rH rH
a > a
o -H U4 a

•o o 10

B
lOS j3o)-Hx:4i'H-rt'Oin4i

B 4ix:
10 3 .p

in

41 in <M>H
•H
4J 01 C
y in o
3 41-

> .C Ul
U V> -rir^ 4J 41
10 m 4J rH T) Ul 4J
01 Q C 01 C 3 10

C a 01 3 10 Cm 3

uoiB'^yiA'pn
•H (A -H -H n >i 4)
<-! Q OIUtVUtTlrHB
QtOcPiH OiUl «)rH Ul-H
B Ul-Hfl aiW 3 lOrH
•H9«H^,Cg<Mp4iy

a< 4) B D«-H 3 3 rH 01

rH C -H W O "O
iooiai-Hx:4J 4J ^w^
•rlX3jQ*l rHrHMin0T3X:4J
y4J HiHOIrH B'PO'PIO
B 4I4)I«IH-H O Ul C •

10 >x: 9 B 4J 3 '-H 4) aOH -H in

B>i4J&'0H 'P'P3 0E3•HrH Hld>iyUB4l uMHrHmn4J 4)'P4101'rHUi>,0IJ<
10 *J -ri -rl J3 C TTI-liJ O "a 4J C

OIBKl -a 300BE3 10

x:hoi4J'o>iOUiUio 4jcx:
4JUii3»Hi«auao.yioino4J

I ^
178



CO

TJ
ISO
OU 0-

CE CD
'0-

o in -•

Q in

-0— -

rj^ CD
£

•T u oj

CD-U C
n o 3
-.1 n

,_ 3 • T) U T3
01 T3 '- C 01 01 c — p^ D C

^. r at IS £ • 10 - L C C C • 3
« 4J u i. a. u n t4. 01 3 - >-cri 01 It It ^ It

V 3 01 in 3 3 01 01 I. 4J T3 C u Ul 01 3 01

C 4J H in en +J Ul 4J £ £ 3 4J 10 It It Ul in ,— £ - L
01 in U -W C L C U 4J u 3 4J I. 01 U I. 10 U U It 4J £
E M 01 — •p It 01 u ^ 01 D E 10 TD 01 -- 01 o .4 3 0) U 3
C n n 3 TI in 01 * L It a 01 > c U Cn T3 C 01

V • in c c n t4. 3 C 01 01 6 C £ — 10 L •1 -D
L L 01 It 3 01 " C It 1 a- 01 4J cc 01 Ul

a u *> L 3 G E -P -1 T3 E • i. JJ I. TD
> J-> c — e - -D a ^ 01 01 TD JJ -J- C E (. 01 10 a —
C 01 01 01 10 in c Ul n *J Ul 4J C C It '^ 0) c 01

UJ Ul i: 3 Q w- TD It 01 Ul U -P It 1 — Ul 3 u 1- I. Ul0 jj — I. JZ •H 01 « L 3 Ul - H- --J u - 3
•p L s- C -O " '.p E Ul n 01 L Ul a p c Tt 01 3 Ul 01 £

m ' in c -< — j3 in E — JJ 01 4J L C 01 c Ul -rf I. +J L
It 01 c +J c c * 10 L JJ 10 E H- a 10 3 Ul G 01

(. 01 e u u L 01 Cl 3 G - a C3 3 O E (. Ul >
Q L 01 It 01 3 C u 01 T3 c 3 £ +J - a - at 01 -

u a in > -• — Ul £ — - 01 Ul Ul 3 01 01 L 3 U 01 U L
,. r c E -P ^ 10 i. It c •P D 10 >-£ - £ i. 01 L C
It *J •^ -rt cr 0) •<- I. C 4J 01 — L £ 4J a 3 > it 01 01

L ^ u Ul JJ 3 01 It £ 10 4J " • JJ ,_ 3 £
01 3 — c 01 01 C 01 4J •P 4J (J 01 4J U Ul 01 01 > C cr4J
V Ul It 01 I. Ul I C It J£ It Ul ^ 4J Ul 4J £ 01 *J 3 10 01

It in in ^ 01 01 3 3 — U 01 - _J ^ 10 C -O — 01 4J ^ C Ul c
_J 01 01 *J 3 r L - 3 01 U 01 " It 3 U Ul 3 U 01 C 1

3 L C -P It j: 13 01 ^ T3 Ilj It I. L -D U Ul 01 G JJ

CQ in a 01 01 a c 01 a T3 <I — U .^ 10 10 c Ul U It It U Ul

<r in X JJ JD E L It L E D C IS C L £ C - rj -rJ JJ 01 3
01 01 01 - 01 It 01 rt U 01 — c I. 10 — L U

lb a£ u > >- a C £ 01 L. 3 £ ^ 01 3 JJ 01 u rj >—

r ,— V C " i. 01 .-« •• 4J £ TD CO JJ 01 It 4J - Q 4J H-
u It •p 01 3 1. ' JI It I. 4J ^ £ t. I 10 1- 01 10

i. £ XI 4J Ul h- 4J 01 4- 3 4J C 4J 01 Q 01 JJ G 01

H- 01 01 4J 01 01 10 01 1. 01 £ L • E C L £ 10 £
> J£ i. £ £ L — 01 T) 01 3 L a 01 £ • C JJ Oi i. -
0) ^ in Hi -p -p 0^ 01 • U P 3 Z 0) 3 4J 4J (. ^ u D

> in f~. in > - 10 G Ul ' - C 4J 4J 01 01 c •

a 01 -« Ul ^ E 01 01 It L 3 L L 01 c Ul a Ul > — c 01 01 L
01 X3 L cc 4J JJ 10 Ul £ 3 £ -> Ul C 10 •H 01 -4 3 £ 01

u L ,— T) 01 Ul T3 Ul 01 01 01 JJ JJ JJ 3 01 01 L C G f— JJ >
c It 3 • c 01 £ 3 ^ >n ID L i. — £ ,— - t. •* •-«

<l •
in It G U 10 Ul Ul C £ 01 *J JJ -P ,— 0) £ 0) c JJ (r

/-^ C % 01 3 in •P S. JD •P -i: It 3 ^ 4J £ Ul <n at £ Ul T3 3
*J 10 L o t. - -P 01 01 u U -J JJ U 01 3 4J 1 C u 01

t UJ c 01 l-H •P c -^ L E - 01 C 10 4-1 >— Ul 3 E £ H- 3 n (.

E CO u at r. c 4J 3 Ul c - It M- C L - Ul I. OJ It 01

>« c 1- r •D 3 01 Ul C L JJ 10 £ £ £ 01 1 OJ 0) X) 10 T3 £ £
c u 01 ta L 01 It u JJ 6 1- U +J L ^ •4- C Ul 4J TI It

U O u H- 01 P Ul -P £ !. It C Ul 1 3 Ul 10 — 01 a
UJ U • r. ^ 01 jC It It -P -P Ul 01 01 01 6 0> I. 3 c It 0> C E

i. q: >. It +j 3 It £ 3 £ C M- 4J t. • 3 It C 3 4J '• c t.

01 - Hi c H- 4J •P — £ It 4-1 L — n It •^ 01 T3 01 c
CI 4- c r TP +j "D — I. JJ " 4J ^ Ul 10 >*- - £ JJ 4J JJ C — «— U D
t O HI E 3 JJ c C - 01 01 — P 10 3 01 C 01 JJ — Ul It •- 3 It c
c <r Ul m tu C It 0) 3 > 3 10 4-1 U -4- > U 01 It 3 c P 01

1i 3 n 4J -rt 3 •M n 01 L >— -•-( 01 U -« U 01 Ul 4J 01 H- 3 T3 U £
r m n U r (. It It E 01 ji It Ul L tJ 3 £ a 01 3 TD 01 3 10 c JJ

UJ c 1- 01 -P 01 > 1. 3 It 01 a t Ul c £ 01 XI TI L Ul (. C It

in L Ji 3 acn 4-1 •p It It 4J I *J r C C i. L 01 f— Ul L
+j 3 •-I E c It i: LL >-XI It a c - JJ 10 -r^ '^ XD 1- T3 01 rt ^
u ffi X 01 P 01 4J 01 (^ It - It 4J s- 01 C JJ JJ > It S-
UJ T3 r. > U E in -D £ L 01 L U 01 • u u 3 01 T3 £ 01 ,— 1. It It 3
n • ilj C 3 10 It 3 *J - £ ul It 3 C — P It 01 > 3 £ G 01

ISI ti r. a. u 01 3 t. 3 Ul ^ Ul JJ 01 TJ .-* _ ^ 3 01 a > 1 4J It >
i- o I. e i: -• Ul £ It CfllOOlUOO£ 01 L - Q It

a. D u_ CD H <-• n t- 3 Z >^M- U It P XI O i. ITi JO -rt u JJ H i: IT a Ul 4J >-i £

>- £
I. JJ
01 -I

> 3 T)
01

It 4J JJ
D Ul It

i. at at " at

01 JJ N Ul L
JJ 10 -4 Ul u
It 01 ^ It

3 L 01 01

U C £
C JJ

C TI It TJ
O — £ TI —
•4 3 U 01 3
Ul O £ O

3 01 Ul 3
I. n "
01 Ul _ 4J

•4 £ U
TI £ 4J It 01

01 H- 4J >t-

£ 01 Ul >4-

L. C 01 01

01 «
> T) TI 4J
•4 C 01 Ul C
L It 01 3 -4

- C t. G
01 4J

C ^ L T3
.-, It 01 L
Ul L > It It

3 3 r4 _
It JJ L — 4J

U — It

3 01 TJ £
It U £ *J
JJ - JJ C^ t. O 01

01 01 >4- — —
Q 10 O ^ £

-. It

M- f< G £
JJ IT) O

CM 01 !.

01 Ul C a
Ul Ul £ O

O JJ Ul

[. — -. It -

4J 3 4J

C 01 Ul -•

£ C -
r JJ

•- 01 C
•4- T3 jJ L
O C It 01 -1

It 3 £ JJ
£ JJ JJ 10

JJ C " N
;. o Ul £ -4

0-4 01 —
C JJ >- 3 01

3 - O C
G ^ JJ £ C
O - Ul JJ It

L O — £
M- a u <l u

en
JJ

01

c JJ
Ul -4 It )^

• 3 JJ It ^ >£
c L JJ 01 *.! JJ

JJ c J. £ £ ,_

01 It 3
JJ T3 Ul u T) Ul c
Ifl 01 •^ Ul Ul 01

N £ It 3 ll. JJ
—

1

Ul It a 10

_ --4 01 01 3 Cl>

01 _ (. £ >. •

c £ It L c c t
c It JJ 01 It 3 i.

10 JJ V > •4

£ Ul It c #4 01 JJ

u 01 £ c CC JJ
JJ •0 10 c JJ

01 01 u 01 0<

c £ c L 01 TJ
•fl JJ ••4 Ul 01 c > 01

TD c £ L u
01 H- Ul •0 Tt 01 L
01 L •H a .— £
c 01 JJ G 3 Ul *4-

*J Ul It

>- Ul 3 u u 3 H- 01f •H c £
,— u L ,— D Ul T)
It at a f4 C TI
3 01 JJ G 0) £ 10

*J £ It £ JJ 3
C jJ 3 JJ -^
01 ,. ••> t. 3
> 01 01 It C 01 10

01 >£ •M •p4 Ul a 01

•p u Ul

L £ c 3 (. >.

01 It £ It JJ It (.

> JJ c c 3 JJ
-.-« ,_ wi H- L c
L _ 3 M- E 01

01 L > E
01 3 JJ ,— 01 »*- --4

, u It *J L G
01 It It

£ £ L JJ 3 c T3 i.

3 n c J 01 H-
T) c 01 01 Ul

01 JJ £ JJ G
£ 3 u JJ a 10

JJ a 01 01

3 Ul " £ L L
C ^ £ >-*t a JJ
-^ C u U ,_ Ul

01 3 .— C 10 a
Oi <rH p Ul It r4 3
c JJ >- C 01

It £ •
01 c Ul

JJ 3 u '-4 t.— JJ 01 JJ Ji. 4J 01

3 •4 u ,— •P4 u It G
Ul Ul c £ TJ 01 L
01 3 TI c. L 10

L It tn a<l 4J U ^

^H m
It

TJ c
01 !.

E -4 Xt
01 4» 10

S. TI It i- Q.

CT' ^ C
>-£ 01-4 10

I. It IB -4 1-4 i.

10 a Ul u 01 It 3
Ul G 01 01 £ I.

Ul £ D " 3 >.
01 u V TI P
u i: u — 10 0>

01 D 01 r, 01 3 C c
c 0^ C Q- •f^

C V It 01 3 -< u.
- c E U '-I 3 It

It (ji in p * e
n D « S-

+> c XJ c m c
ni Cl .-4 c '- XJ 01

L Ul ^H It 01 • c £
OJ - -4 p O-i 3
c c ^ TI Ul C 3
01 c rH 01 Ul

01 3 c - 3 £ £ P
'D 3 Ul U c

(-4 Ul 01 -1 3 01

-1 01 -4 C £ 14- Ul G
-1 £ c 01 1- 6

^^ -0 3 4^ c p XJ 01

IS) IS 3 10 c c u
IT) Ul P 01 ai 01 _• It -^

c U O'l c 01

CO 00 01 It 01 £ S Ul - Ul

01 <H -> £ £ P > i. 3 01

3 a !> o H 10 J.- ^ 01 i- £
C 1.1 10 u U i. C V tt > p
01 i. £ _ HI a C c -< ^
> - 01 r 1-1 13 It c '.. Ul I.

a c 01 - ? c O - c r« 01

0- 10 u IV Ct Ul >, ai Ul 1 u ni

10 M 00 c 01 t'-l M •x V 3 t- '« p »4 t'l

P +» L^
,5

\i. s, p 01 .• OJ c - Ul 3
01 u •0 u _l p p r4 £ C p . c U
a c 4- c <I Ti -4 +- Ul 3 L Ul c
- 3 » Ul >: 3 LC -1 11 rt ID c 01 u c 01

£ •^ i^ »j *-t UJ XI 4- 'V u t-

LI 1 i u 3 m H 111 ;! i 01 01 fH 1. 01

D 01 It XI <I a p i. u P £ C Ul 3 Ul Ul r
CD C 01 01 . c J Ll 01 3 3 P 3 -I It ^
tf It c p

'- o 10 01 III > O U Ul 01 u p
^ i. 3 3 . 1. iB £ ^ ,. 01 i. •+• C 01 01 1-4 01 It

« ID -) 0. Oi Q. CD C H m L CC JJ Ji TJ S- Q. TI iX

179



+J Q
m U

L 6
01 rg

01^ C
t U O
C OJ KJ m
t CC «T -U
E >0 U

M- C
in X 3
4J Or)
U 3 CQ
01 It -o
n 01 . c

I. O t
L 3 • L
CL iXi 0. U

L +J C 4- c
01 - U C
r 4J 01 > •f4

d) 4J IB ••-> c *J 01 Ul

L 1. Oi U It c L L
It 3 -" L u C ^ It QJ

T3 U. 1. a c >
CO) 1. OJ ^ 01 a Ul ^
m L ^ m u u in s: 01 o

QJ . JI Ul It 4J 1- 01 Lir C 1- -U 1. r-l u £ 3 L
C 1- 0) 01 ilj It .p Ul OJ

•H in -v E -p r a • It JJ

D .« -O T) 4J £ E TD T3 01 It

-^ . C C L I CT QJ OJ E 3
rt L C IS 4- ttl L 3 p r
3 0] 3 *J u u u C ^H

n > iD i. e ^^ It L iH QJ It It

1
-rt QJ m x: ax; OiH- Qj .r4 c

E (£ Z QJ 2 £ -P ><- L -P
It r I. .^ ^ 01 It 'M

T3 C +J a 4J >^ 3 Ul CP -p

Ul > u QJ It H • -H

I. in c L c i- r_l ,—

1

UJ n £. P i. T3
01 1 3 V 4J H- .- 01 XI

j: c 4- Ul It ^ Ul e > m
4J c Ul XI m OJ Ul -^ e <-•

L 3 +j L -a L -p M «-* ni -4 L 01

3 CD u or L OI ^ c 3 T3 It a
•* 01 -y Qi -H 01 C 01 It .

01 1 It > rt T3 en £ ^ OJ C 1- I.

OJ r 3 H -^ C c 3 Ul Ul - U 01

in -u 1. I. J It H C 4J OJ P Ul >
Q. Ul 0 C £ •-• c fH

a c • OJ in Ul 3 z IS *J TD ir

a 6 I. j: I 01 ^H 1^ T3 4J

It OJ 4J r* U ^ a^ « Ul c
in T3 > -H *J c It .^ £ 3
-P -• OJ 4- r. c T3 It It Ul

4J U L 1- CP c C • XI > rt

OJ It L 3 » It H* 01 c
on -^ -1 OJ £ QJ *J L +J rt > HI C
C It £ Hi -l-i L OJ It OJ n c OI 3
•rt L £ 4J -D It > z £ 4J It It 1. CD
*J a 3 a .xt It u 01 £ 3
n -H >*- >. a I. c CP 01 o> OJ

I. C It -H 13 1 M- It Ql C
3 L in OJ 01 C >4- C Ul 3 4J

... QJ C 3 Ul ^ j: ..^ OJ It

Q) in > It It +j c c E £. •• C
I. 1. OJ -rt .« OP c c - 01 V C
It 01 Ul JJ 1. 1. s- 3 > CI> rt ,H

> It OJ U o 01 ^ C 3 It Ul

OJ -rt >. 4-1 Ul OJ *J 4- 4-1 r4 CP+J
3 -D XI -• Q It Ul 01 rt It OJ 01 <t u

It TD OJ QJ j: >—1 I^ XI ^ 01

3 QJ - -1 L 3 4J XI 3 XI n
L a 3 u ,-( - £ •p It-4^x0 QJ It H- - 3 - I.

s- It 01 3 I. > 3 U c > Q.

J CP CP M
—! It It • O
7^ jj +j 01 ho

A' L I. > N
rt OJ OJ « 0-



^

i

V,

1 ^

J

^
. i -^ ,i 2

^ I

t:5

r

I I

VI-

^

j^

I s

A ^
•-3 -J

5

4,
'-^

I

^^^

V

JS
4;

i^

^

1

i

^-^

5 ^
^ -^

3

1

5^

3^

•a V3

^ c J

^i^

I
^

4 ^
V5

1



•O ^ COM vo CO O^

« oa -.H 4J O
-r4 u n

u B
u

Id o -

5j o en o
iH a 0) fn -^
rt o oi o w
(0 ;c so ou M-i a
u a o X a
E « o •->

M Q. « cu o

« CO .°US'"
no
•O

(1) «

4J ^ 0)
0) o.

'^ ° -B (0

O ,-1

O (0 4J

c o u

- U
4J

o V
"tJ3 a

a
J.J >. a
e u u
V 0) to

<A > -rf

T3 TJ 01 O
u-i O "^

•O rH
aoo
o
ei

o
u -o
ai a
te b
e o
5-3

m O ON
*J 00

o « "C^
« at « ^
u 12 U
n O <L)

o. O^ k< C
VO 4J d

c »0 C >-)

to •^ oa so j: u-1

S 1^

(0 0) o •>

^ 60^ C
y CO m o
a: 03 o u

X. ^ u
«4-i a
O CO M 3

*J O •-)

3 o pa

a> .-, . c
1-1 o o n)

3 M • U
cQ pL4 a< u

« i-l q; * oo-< c hH to 4J 0) X «J T3
OJ lU 3 c oo JJ t-i to iJ 0) 4J d e
« X o •H •H o 0) Q) >> 3 4) 4-> n
c 4-t c a JJ —

.

0) 01 Ul e -H CO c s o
OJ CO l-l CO M OJ oo QJ a. <j OJ d d
CO ij 3 M-l 01 U 3 T3 X a 4-1 a QJ u u >.

Ui O 4J OJ .H o •H X) 4J OJ u fH
Ui O 3 o. c o. (0 i-t 01 CO CO o > o a
•H a. O CO to 01 U (0 4_» (0 0) bl 00 o o
<u o. V >" X OO 3 3 to QJ QJ QJ OO uX 3 c o (0 u u C • 3 o •H •o
4J (0 o CO CO •o u CO •H 00 o QJ 0)

3 CO o; *-i o; 0) CO c o. > to •o 0)

Of 3 m (0 o 01 f •H CO 3 QJ u QJ c
CO U) (0 ij oo tJ 4-> o tA X3 C 0) QJ T3

c 0) •H 0) OJ X -a CO tJ ^ c x: «J •o QJ B
0) Ui a 00 0) o c 4-1 a. 4-> o -«-t 4J U OJ 0) o
U) Ui 0) u 1^ to CO 00 OJ e

>» 0) a oo 0) a u c to (1-1 CO QJ >s -^ u
to > -* > > 01 O CO J3 3 o 0) 4J u

u (A 0) CO u u 4-1 XI X) u X «
> OJ a> QJ x: 4-» 0> iJ ^ v OJ a u ••TO

c o ij J= CO T3 o CO a QJ j: o l-l O V
4J H to u X 3 c a 4-1 o JZ U 4-t QJ 4) U u
u 01 u^ w u 0) to 3 01 4-> d CO X o< «
V 3 •H 4J Qi a j: bO o» 0) B -a •H X 4-J a

Xi c o 4J 0) t-i u O N c O OJ d u OJ m 3
0) 0> a QJ 4J o u o X

o •o c 00 0) ffi 3 T3 U-t u en 00 3 £ n
u o 00 o *H {Nj 00 to 4J U o to d iJ -H

o oo T3 •^ >» C to QJ •H »

c bO o •o q; •o rH to a J3 XI 01 3 >, 0) >^
o o a 3 4J a -o iJ 4J 3 o s^ •H o to 4J UH j: c to O 3 to T) to c OJ T3 X d X a c
JJ o 4J 3 to f Of 3 r^ p-l u AJ M 3 o
CO •H o 01 O 4J •o O 3 •c 01 w B
S 3 Xi 4J -o 4J O 3 >^ /^^ O -O >-{ 01 * •H «
to fl to (0 C u 0) t-i >^ x: QJ 3 to XX > •«
H •a « 0) ^ u o u o. r-l CO 01 o X to 4J (ti a
U c > iJ o B u a> 4-t XI 01 3 X a
^ « u-l 0) u c .c OJ 0) to c u •H « >^ •o
otf o iJ o 00 to CO >- XI o •H a o 3 C 01

iJ <J a to 3 U-l QJ o CO 01 -O o d X a B
U-4 >^ 4) o a> d O x: u >s •H to < to

o .-t CO c to 3 u a. C U T3 k> o • «j

.H to c o a o x: l-i C •H O >N a u »
3 rt u 0) i-i t3 0) >> u i-t 01 3 c -t <J Q (U
(0 o. OJ •H 3 3 3 >.o CO OJ o o T3 i-i U
0) •H o 4J a T) O X o 01 0) u 4J 0» o
)-* j: •H u to c c 0} O.X1 iM 1-1 ^ o o « e
3 u 0) CO to ^ < O (4-1 a* 0) l-l X
CO w 01 f 3 0) >. QJ 01 c QJ O > o u >%

CO 4J J= 0^ to x: 01 c H > >% o *** C
01 w C T3 4J o o to >» u a «£ >» o 4J 4J 0> y-i T3 o. >* 01 X c o % •H
i-< O CO > O -< a 0> ti c: to to u o V

CO V OJ o a o TJ to •o o. (0 0) wi
U-i (0 o 01 to o o (4-4 c u ^ a 3 TS r-l O
o M CO o M u CO w CO T3 3 O 3 o c- O <M

o u o 3 (U T3 ^ 0> o o OO 3 3 V £ a
C B a a fO Xi O' 01 QJ K o 01 3 QJ o o a J3
o 01 o •o o a ij 01 Ul to CO OJ Of 01 3 •H o

3 -T-) to t-i 01 v i-l o o C 0) XI t-> U O 3
00 o jr T3 ^ o (0 u 3 CO i-( -H CO OJ K O. •-t O
0) >vH 4-1 OJ c n) o o 01 > QJ

e
u o

oi: u 0) * c T3 ^ c a. QJ CO - Ui •H a •o
C o u c >^ to 0> 0) x: 3 •O QJ 4J (0 « OJ t-t u

a> CO c*-- o. O CJ c 01 T3 4-1 c w m c J= -H
o 4J O. -H u u V 01 OJ 4-> CO U

o o 3 3 0) Q.£ oo T3 >^ O a o >^(4.| s o.
Li 3 OJ J3 s: 3 U Q. 0> <U OJ QJ -H 4J d O u *J o
U o u U •H a u u QJ QJ -O r-l =1 to 0) 01 u
C X o 3 o; H Ji XI o 01 QJ C a o Xi a >* iJ 00 (0
o u O J3 0) a 3 o 3 JZ c to u "O 3 4-> q; u
s Cu >» to o 3 a a. d 0- 3 •H •o O 0)

c^- o XI >^ i-l a tO o i-> 0) •M u
01 OJ c u CO u 0> o QJ X X C b o
J= 01 <0 CO 3 4-1 01 T3 01 w >> 01 3 01 a. V «M
4-1 m t-l 3 <u o a. 3 CO 4J x: -1 3 Cti « 01

CO 0) o 0) CO QJ to QJ 4-* a. (Q u « (0 u
a 4J 9 (0 u a. 01 U o •o CO a o OJ M B 0) 0>

R) c to o X o to to O 0> c 01 3 0) X (0 o iJ W JC
a: 0) J X (0 3 o 3 (0 X5 CO CO KH CO ^ 4J M-l « n Ol, u

-^ «
01 ,

b
k> (a
OJ

Jf tt.

c
f
\^ c

tn I V o

182



-IT'

on
o>
'V
00

c (0T
—J

10
>.
ro bD
c
3 **
C/5 5
? Q)

C n
« J^
w
^ c
J!

««
Q c

fri
c
h

183



i-H •D +> rH CO -H CO a3 ^S •O x: t. T5 ^
3 « »-< 0) u ft> p. •

31 o «J HI t. CO (^ -D
c: X •D u X x: 0. o. 3 CO 0)

o >^ CO >> C -H fj E 4-) ^
4) ^ III o •o H 3 T3 C
2 Xi *-> » 0) t. • <!-. 0) Cl>

*J Of at rH O k, 4-> O CO OJ *^ e
i) 4-) (0 (0 a u <« dl > rH (h 01

Xi o H P rH •H H (0 a rH
-H x> a- u *j T3 0) HJ HJ 4-> V o.

•o 13 n u OJ XI c n c x: E
0) ft) s: u c CO L, p 10 ft) 1 rC
P. (h a> o a IX -K O a E U
o IX r-t +-» X E x: o C rH O
r-i 2 (Q H 10 tlO o o x>
ft) n o 3 C *> rH CO -c u x:
> c u~, Q) >. o 6 -w D H a o
0) o u. <U <D *H CO rH 4-> > -kj

TJ V J= » C p. t& o c L.

-tJ 4-* Eh •t' O E H ft) 3 m
0) (0 01 CO T3 o -o
JO T3 :s ^ o 0.-0 ft) t3 01

c X. o; E C t< c j3 o;

>1 o
o , O »

>H n CO P. (0 H-> c
Ih

(0 it rH m +J m u O O HJ

(0 >» u. •ID-H H CO > CO H J o
H 1^ ft) O 6 bO •H o 6 01

-«-> ft) u U »-> QJ 4-> u 'X3 o 10 -r-J

c j:: O. O U C CO HJ 4) c •rl O
ftj to o J «) bo c 1-. o tl

4^ H 4> *J <*-• +J 0) o to o 01 CL

a
(m L, J= 1 c C £ P. i/ E

ft) w >> <J CO B o o
U > «J bO >>v, O ft) O -H

T3 ft) •H >> C 01 H rH O u JlZ L.

fH U * 41 > Vi C *J o -w
3 4-) t •H H O 01 ft)

*J o
o a> •n XI *J c 13 l~i e: 0)

OQ c 0) -H bO O rC 3 H 0) rH
nt o u 10 rH x: 10 (J (0 OJ

>t a o o CO HJ *-> to 4-> O O
L, Ui 0) c; p. 3 C x: u
01 0) a> u o - o c ft) 4J -o
j:: rH U L. < c c 4J E !-.

(0 t£ C OJ «i O T3 E 4-> •O 35

a (0 r^ > E 0) CO 0) 10 C
<«-• a; •»H C (h (4 *J ft) ft) CO ^

>^cs tl o CO CO > CO

(h •V T) > L, c o CO c CO k.

ft) c rH rH t> o -H 0) M H 0) OJ

4J <c (Q a U, u, > L. l-t to > -K
0) X> r^ to <x C t> ft) ft)

;:ia> ft)

(0 4J
4J XI
c ea

eH V e t^ u
CO

(0 S
-o a o. 4> O *-" o L< 03

L. (<-< 4-> E -D s: a; (0 rH 3 <
ft) 10 O (H 4-» <-> 3 o

c c * o 3 O tJ 4-1 o
o ft> 3 C O c L. B ft)

"se<c z: ^ l« 3 > o O.^H c

-0

s^

^

4

\
_f V Vj N

<o CQ ''i

V.
^

X ^
<i o

—

vO
CN

Lcyixa;a^">^\q^

«

rH O C
o -:f o a^
Q) Tr\ .r^ OC
a o -w cjN

01 •" c
4-> O K 3 »
•,n Q -> '-

t^ :3 it f\j

CO TJ
-*-> 0) 'CO
rH tl O CO C
CO 3 • t, 3
3 m o. o '-3

m c x:
<a; OJ »-» A *^ f-i <0HI OJ OJ bo 0>

U 0> T) E x: UH 01 iH 01 O 3
V^ U 3 rH TJ CQ t)
Ch x: o 01 C rH flj

0) ^ > 4-> CO CO Ih

C HJ X O O
0) a 3 tl o
bo 3 Ji: OirH

84



Q

a -?u

UJ

c
o

Q

u

u

CT«
CO

9>c

— r. I

< a>
E o ZJ -^

u. en aj <u — Ll ^ E '^
1- :S CT> *^ j^ c7>

^
»

cut

costs

at

the

same

in

the

Gunnison

River

tl

compahgre

River

throui E Po
a.

2

a>

5
ncompahgre

Valley

Water

trie

generation

structure

ent

to

use

existing

canals

IfO TOo

Is

% armers

ill

dra

andUn

o

^ !rf
— v^ S a; 3 «5

^ w p»

t! iz o
in

Q.

o . TO
CO -C £- .C .Q en TO 'S

c
o
in

eplan

uct

a

it

sou
o a
ig

da £ I'

^ £
o CO £ •= a. o

t; (Oa o <— c — TO o .^

a3 fo

TO ^

O) TO

u O O fc 1- o Co s §

(o ±D
TO

,

?
O
>o
Xo

o

c
Sir: 1

have

rea

iciation

to

ral

canal.

lean

hydroele

lis

project

is

"le

Black

Cany

o
Si, a,

2 ^
CO

o TO TO c .S
O) to TO o

5o
Q. CD Q. o Q < _l o >-> ^ c •—

Z, 5

° 3
.-> o

^ O TO

£ ^iE

I
UJ

''^

vA

is

•j

^
K

^^

4

v«

^C
-4

V

^ ^ :^

^ \^ ^

^
^

^

^

U. tQ kj

H

^J^

.15 i

^^?

^

^

^^^^

v\

4

I
* V §

Tn

\)

^ C J ^ ^ 5^ 1^ ^ ^ V

185



\

\
^^^4

-^^=1

D CO O O)

-1 O
>>CQ
1.

0) U
U G
0) B O -

M^ •» C
nj o (D o

-I C <b CD •-

1

^ (d cc o •!->

CO i: CD o
U «-i c
o in o X a
x: -p o >-3

o 3 CQ
ID <U M "D

13 O O
o m
X a^ CL. -3 CO o^ m Qj o

J3 in

TT C I"

• 0) C to

< >. L- 3 •-<

J -u O O O
< C C O
) 3 .H 4) (0

' o j: 4-1

J O <U -P o
1 £ (U

1 M (0 n
O T) -C

: h 9) 4-> 4->

j-1 >> n
) C O lU o
: o T-) > a
' a: c 0)

0) -H ID

) C -H tj

J H M 4) to

1 T3 to C
J (U 3 1-1 O

I-. -H >.

: ID to J-" c
^ "O CO flO

> r-i (1) x: o
) m > -u
: c to Ji!

) o x: c o
) O l-H to

-o '-'

) tio c: ' cQ
) C CO 0)

) -rt *j m
4 a> o CO j::

I J3 T3 J-> !->

: CO tn

) >. u, x:
^ o u J->

) +j --< D -rH

> C O O 3

OK cu -O
: >4 «-i o <u

H 3 O Q
JO n to

< (U tv <u

'!->> C -U
: O '<-» -H

QJ -p K U
; T-) CO <D 1)

i O C <tJ >
t4 t(_, .rt

4 Oli CO o oc;

4J -P (—) +J 4->

O CO 4) 3 CO

U 1>

CO J=

4) -H •

Id *J

O CO

ca in ^
-I a -u
OJ CO

,-^ 4) 0) 4-] (0

cj t4 +J to c;

V <u <

B ^
(U 3

4J 00

X C
01

^ a
(U 4J to

o x: Ti
X 4J

J 4} 4> CM
) jC tt) XI O
) iJ C -rt

< -H M Kl

) 3 M -rt 4J

X) -H CO

< tJ C WJ
< » 3
J -O <U O -o
' 01 s: u o
-HE- O

I o lu (U x:
O 4-) Q< 4->

4) j<: no -H n 4)

x: --I

(0 .rt 4)

(4 to 4) '

CO > ^
<U CO I

>. 0)

>> >

^ 4) j:

0) lO ^4 3X 4-1 a
4-> (-. C

4) 3 4J
O > O 4)

4J o O tlfl

4) <!-. M O -rt

4) I

in <i) o
o -o X
x: -H 3

in oH -D 4)

lu s
T3 O

C CD to

ID J3
(U a T)
JD -H C

,-1 oO

4J o
> -H
CO 0) -H
.r: > (0

to M
M x: 4J

in

:
.-H 3 ^ 4)

I CO cu o
4-J 4-> 3

I in CO

I >.x M tto

I t4 4J to c
. CJ -^
I -^ m x:
a 4J D n

' O 3 4-J -H
:

(-1 o (0 ti_,

t^H ^4 4-)

I 4J W 4J

p c -^ to

O t4 X
>.X 0) 4J

c w X
CO 'H 4-1 3
o ti-4 o o

c

M X C
r4 tfl CO hH
4J 3 B
C CO

<a o n a
4) o

4) 4) X 'H
X > tn I-.

(11

i-H tw a
x: <
w ta
3 M c X
o ji: -H 4J
u u > u
X O CO o
4-" (14 x: 2

lU toX ^
4-1 3

a
>. o
4-> a
c
3 X
o in

CM
to

4-> l4

i-H 4>

4) j:
Q O

3
n-i in

*J X
3 E-

CO

3 3
o

4> 4) rH
X (0 ct,,

4-> OX cu
(U 4-J O
>
o in 4J

j3 a c
CO tJ 3

u o
4J j»; a
in to

3 C
•O O T3

>. c:

in c CO

i4 cd

a) o X
4-J 4-J .

(Ova
3 x: o

4) . rt
> E in CO

K .:i^ ^
: to t4 3
1 3 O 4->

lu CO

) dJ cX c
I

4-J -H in

1 3 4J

t c H -H

4J III

4J

CD C
l4 3
3 O
4-J e
CO CO

u
Q} t4

a <u

a tio

4) »4

in in

3 t4

CO <D

o j:

in

in 14

U 4)

lU 4-J

4-> to

CO 3
3

4) c

3
o tu
r-( C

in •

o c
x: -rt

4-J CO

a
Cl.4 41

I-H U

CO 91

T3 C4-I in .

C O 3
3 to

X3 41 O
CO O 01

C £l
>> 01

TJ 3 T)
CO -< 41

41 tu ^
«4 C O
--COO
to O O

•r4 3 «1

in X 4-J

ta 4J CO

41 3
14 01

u in 91

m -H X
Q 14 4J

tM rt 41 p 3
O CO '-I 3

3 4.J 41

11 in to m
N O •H c O

4-J -rt 10

in i4 4J a
>> 10 01 o
JD O 4-> 41 -D

a «J -o —

'

3
41 14 O

41 a 3
CO >>x
41 ^ +J in 4-J

l4 ^ -H CO

O 10 "l-t X X
3 -rt 4J f-

l4 4-J

41 14 - >>
14 XI -O

in 41

3 X
to 4-J

J= o
4-J • TJ

;>>

114 4-1 >.
O -H r-(

in M 41

c o 3 ^•
o o c i4 c
>v-D CO 4-J 41

^ C CO in l4

) CO l4 4-J "O
< CJ O 10 H rH
J ^-^ -H .iH

: j<: o X in X
O Ll 4-J 41 O

1 CO o
1 '-4CI-I in T3 u
1 CQ O 3 3
< TJ O

4J 01 41 OX c > o i4

CO to o
41

4-J 1. J 4J
) CO 41 to
J XX • X

4-J 4-1 in 3
1 O l4

' C C 41 •

I 10 CO > c

l4 > 41

> -D 4J

to in 41 41 c8

XI -H 3 XI C
O -H -H

'H *j XT ti a
CO -H O -H
i< - in r-i

3 4-1 C 41 41

4J C O 14

00 41 >> O. 41

c in c XI
ID us in

in i4 o 4.J TJH a

41in'-HB4Jl4-'4Q,
in in

c
41 41^ 14

41 3 3 -rt .rt

41 4J X O
l4 < 4-J a 3
41 CO

X ' X l4

4-J a tio 41 o
lO 3 X -H

O 41 O 4J l4

10 14 14 14

>-< 4-J X O 10 .

< in 4-J 4J X3

T3 3 :

'-'nTD 41 10

3 01 > O
o 41 j; -H
>a O T) 41
-»0 O 3
O 4J >.

4-J 41 10 X tio

10^ : 4J cX 14 .H
E-T3 T3 O X

-I C 3 4J
• 3 CO C O
CO 3 C
CO 3 -D
B 01 in 41

10 C X H 14

>4 o in X 41

o in -H 4J X
O'H 4-1 4J
TJ c 1- a
4-J C 41 o '

3 3 > 4J 4(1

O-^ O en I-H

!86



^

'If

^^ f

^m:da

187



^•'^ ^

vi^
s-V .J,

si

^ .^
>u /^ ^

>^ -J .- "^ V "^ ^^̂̂ ^^^

J

'^

^^
- ^.^. § 3

^o' >S d ^ ^



c 2
5 ^ !fi

o <-> o

(\J c CO <l» XI o ^ c c x: O c 3 O" c

ID

o o 01 e — ^ — o in *- Of c -
5 n 31 a. *« <fl in s CD ^ X O" E 3 « - X—

'

E X C -M £ d «T) »fl O" c -*- = a> c c CP *«

a, - « *^ CD O 3 in — o -O at C £
d; (9 a> c J* B - <r a« «+• *-' — r *« C X) (_ (- C L. rt)

rtJ ^n .fl «+-

o u 3
E - - a* f O - 1 oi in 3 a> •

'~ tn o c_ a>

3 <r ^ <r Q CK £ •^ -C u> ^ CJ" X in a- c c c u a> 0, o^ 00 • *-• 3 U O <L - o <x» a. XI T3 M-
O rt) CK *- o n) a- o — O - X a. - a»

Oi - ^ CL C CT'<- .» i- ** t_ U ' u X -D • 3 n
X O - O E — 3 t_ jz n, \S\ •D ^ E «*
3 - - O <^- 1/1 Oi Of >^ ^ Q> -" CL 3

§
TD J= 0*

^ U- £ t- ^ U ^ Q. * in ^ -^ — ^ e XI c *« rO "J £> O — a# >»-»-— *" e t i
c 3 at - m c • a* 3 E 3 -

CE -•-' C X c _J o u o in at — in ^
d» Ol T3 'O _ t. a. e a. :> c in u -o 3 «> a*

t_ — _i o c e •n .— M- • O 00 - • 3 L. O o 3 -o a. 0/ *- » XI x: T3
O'-O 3 c X 3 O * ui <i q; in -•- 0* - • ^ ^ c a> a> a. ^ c^ C O CD ti 'fl -3 -«^ vn CO

S"S E 3 E (- > -^ c -*-- *« c c n - ro

u « 3 <r Z t- a. a* oj O) Or O - u o ifl a< tV 3
a. D c .n o ^ — ^ C- * Q. a: 3 - in - -*^ JZ c u
e en :3 a. C a. O ^ "D a* »n ^ .«- a- in CL TJ *' o tn oi C 4. - JZ
O QQ o ^ -n ui ti c rt a, CP X a« ^ X o c at fo u X 3 - i

- Oi ~^ o o-
u O V - o O' Q. a. CL ^ c in c ^ n) in oca. >-' c 3 -O 4. 3
c -:> in t. c Q. E -*^ .« Q. O — m t_ C <fl T3 t_ o. Of -> O <=> • -*- j3 ^- - in a- ^ 1. -a -

O o^ c coo* O J3 C O J=
" a. (_ o c -^ ^ in u a. c 3 r *«

1

«

o'
4. ifl i/t o -) o * . — > n u o c ^ t_ ^o c L. Q.

1
^ TD O Q. t: 'ij X a> 0/ c u - 3 ^ §f

«

a. c L. Of Q. — C
•-a;£-cxT3 :^a-c: i> j: i X = ^ - »-• C3 TD o *' TD 4 >« O

a. ^ c >:> c D *- o c ^^ flj t_ C o - c •-
X c c in a, o — o a< o o n - oi a< 1) O = (= o in f-\
JD O c - e a- E o >- •- JZ 3 t- ^ *- O X3 ** — U O" (_ o - -

o r "o in u c c <fl to c ^ o- u +- c a. c <» c -o a> A^3 — ^ "D c **- - o X - I. o <v a, o o<^ «fl TD a. C - 4> V
»J -^ ^ 3 ^ £. 3 O •- 1- — 3 O £_ U c c c 3 - - c 3 «» Oi ^ <TJ O T3 "O /'^\7
Q, o O COO O — o - c c - TD ( V-» X 3 in 3 t_) c 2> •> 3 T3 o -»- o O TD 0, "O o o. *« «« in «0 a* i—
o ^ -^ a. o c ^ o. <_) -^^ in c in t_ — t- rt — o 3 ^ CD -~ ^- •1 „_

c -o t_ C C U1 o 0, X - e LU a<
§ - ™ !<(_£_ <r u a> ^ /7o o Q. O 0* *^ T) ^ *-- *- O ? ?s 1 «fl O t_ *« 4. 3 rt) / ,/ a»

lO o C O <!• — u - (- O. Q. X) -D - *- f/ £i
*-' ^ lA - a- c (_p a. M" H- C tZ "*-? '^ a, -^ H- in o 0, _ rt C (b C ^ O- u V a.
TJ s OS in Ui -D

5 — 4. cr -O
C ^ rtj > t. 1_ O o O X rn §?in O a, o/ =D M- T3 ^ 4, <_

J>4. i_ (_ IP *- tn -1- o o ai - o c »n 1- X) -
5 i

in in -' (_) O
-^ -O a. O -T) c: O Oi O a. x> nJ c c — u <b o ra ro Oi \ co Ti -D .^ (_ a, (^ (_ a- T3 in jz E ^ C O ^ ™ 1

«« -o -C 4. C I \o _J nJ Q. > ^ X f1> £ o in jz O (_ - XJ *- C TJ c ^ c \ 'l\ «< 4* in
Q:: T3 ^ O E c ^ ^ X (U ex a. - Of -•- U> C ^ O O x: o « D- 3 \ \i §

CD E

< Qt o - 00 O C rfl — o o c in *^ -^ E :» oi -^ a« — .^^ c nj 0 O L. - in \ M (-

o- - rr c <r — « u en c r o XI o. - a. Q. a< in 4. -O \ or 4> <r O
o- 'fl o ro o o O tl — X u a- - 3 T3 E 3 3- TD in fo Ja: • C \ 3 3

2 CD c ro c -D (A <r ^
I. e 3

c 3 ^ '" i
o in ^ U rt> « n» in << \ J X

Os Z) o O" t, a» ^ — 4. U O ^ o^ o c — 3 JZ — 3 in E c \-y O E
7" -o u o- -r. a. 3 <- a. +- ^ jz m o (J — (£ (K E a: oi E » <« H o o *- D O O" • ix. (« .-

O 0* ^ a. s- a. ^ JZ - N X 4* in -^ - c X *- CD (—
s: 3 Q. in ^ jz: \s\ <n *- m C '^- ffl m TD — (_ C n> "D O -^ O C
::> 00 D o o -•- a. ij rtj *^ *- ^ ^ T) O ^ u • — o • CL • >_» Oi C U — 4* O 4j C

u OQ OD r (_ . 0. o 3 O /O C rfl -— «< <1< in o a* — *fl oj a- - n OP *' T IT) in n a, (- in o o
a> T3 CL U ^ ^ a* _i <i> L. - t_ a c -^ c <« ^ ^ m OI ^ •4- 4» ^

-Si O ^ £ — ^ £ a. 0* « C £_ O — -o .- in C C- 4. L. •» »fl

^=1 c
p

c o tn o a* in -t^ '0 0; O CD e *- i3 t_ « m at X) ^ E — C :> CL C c
Qci t. <D jZ ui ^ - JZ ^ CL <I O n) rti a> 3 o a* o - 3 L. ^ - JZ JZ c 4^ 4 u o a> 4» a»

,^

r> O- r3 a- O o 1- <I O 3 3 *- in ^ u _i _J c O X JD 3 J3 "D X) u e 3 3 ^ _l 1_ <« tn ^ o tr (n en

<(

=»
CO

6
LU

»^ 5o
*3i ',-/

c.

r ^
"l-

c1^ yJO

I

^
K|^^

b ^

89



^

^ ^
^ ^

j^ 9 ^ ^"-^

^^̂

s^ Q-: ^J^

^ C ^ CJ

-4- ^
J ^ •+-

00
CO

o ~

H" JO

P 3 r-l

(HMO)
O ti 3

to o
*> Itl

c; B o t^
o o <i> o
•H H i-J rH
-p bO O O
f(a u o

il: 0.

rH O C OS C
o q o jj o

« t. +>rH +>
-> O O

o o 3 o 3

0) 01 c o S
^ u. i3 (II

3 at, • i.m 3 t3 d, C3

c
H '(3

*> rH .
I U P
: ^. c
I O 4J 3

0) U
OJ « -Hcut.
OJ 0) u

o +J lO
I

;i. <0 P 6
C W ^1

ti P o
'0 MX
-H Li W
3 o a> "to

c P J^ fc,P Q)

i&'S

(o a a
*-> nJ O

n^ o o 0)

'<i 2i H h

O 0)
o ^ X

(O 0)

0) 4->

n 9

.1; C
U 0)

0) H: -P
a o

o o
(D OJ -r-)

,G N O
•P H ^

a a.
O tj>

O 4^

3 n
O 'i-l

Ca;
w -P

<U rH n
(0 *>

s > c I

190



5r

J X
^

I

I k'

1 ^ r

^

111

u
c_

J u
U O

l£^

MM
J^

19



lU I.

.. O l; I.

i;i;0 O -ri

X in o -c
u( « r
> 4J o
i: f- u: <-i

c ..- 0) t

.

O <i> n
.' i: OJ t.

ft (h It

0) - 4J

v' 'O 1.:TOO

c

•o
+> s

p o .H 'C

O a'

15
.

'O «

o &J

Tl O d
<B ,C, dj Q

4) lO a>

X OJ -o
^- §

•H CD Hi
- u

•V a

I o

'rrl^,

^ .: ^,
n-\ <U O 4 '

P Cl! 4-> tl I

1 4J to 4)

.s m t. 4J
UJ 4J O
^: -O m (»

T^ O 3 t-

O fn !
'O i-l li-i --l .

rJ (U O
<B 4., «

Tj £ -P G
<U -P Xi
X3 >+^ '

3 O CC tn
'

+J t. - O

•H "O
O S C

o Id •OH 0)

ti <M CO :3

d 03
E- <n

O CO o
j: ID «--

S fi o <-i

P H _
0} en -p d uj

o iM ^X; ^,

4J O
u f. »

t. O -U H
o T^ i.

o ^, "O
•H 4J C

IVl O 4->

> +J a>

4-J H

X, -H ^H CI

ID m ^
r ^^ 3 • to

o a 4-1 t>j (^

,c. 0) o c; 4J
(^ . 3 t 4J

•. ti C 4
Utj 4J 4-

C 0) oj O
tH f< tj t>; f
•-' 1-: '.- •'-• <D

e; y c c p
4. Tl II)

4-) c; 4J C
4J 3 M (-1 tj c;

O Tl (1)

•H +:> ©fH
4-) P «
a P fn 10

(U Tl C,1 'H
U W-^ f.
4-1^

H' i: 0. >,

? C 4>

' X.' 4-' X.

O 5 4-> W iH

fc P, 4-> •

; £ !>.

I a L 4) (>v.

> ?- 1: X E '

i_ -H 4-> C
IB N C

I ai TJ O
' f-. t, » O
U bi t. 4)

,-< «-! 4"

^ -t C » X
i
- C n X "'

I > 01 t; -P Tl
1 ca >H
> in * ?^ lO X:
; tH tl 4J 4) aJ

X; 4) ! 4J
:
4J 4-> 4) O I'l

I i > IH 0)

' '.'^ =5 « 4

iH "D X". "C O
4-> a o ^
4J 4) -H "U 4-1

a; 4> £ q "H
1., t. fe c3 •::

4-> tl -a x-
4) C

r E oi 0)

I pi fn 4-.

: dx:
1 bCC^ o •
I c; « r

I iH 4) E rH
1 r X. O TJ
I E P -P 3
,3 H' O
I f< 4) rH
I +J t d

T. S C
irj t, O O

I Pi 4) 4-1 •

4; iC tl TJ
E -H m 4>

O "C 4) ^ ^.

O rH j; Oi oj

3 P 4) p.
4) O C 4)
4J S © m tl

n) JJ £i

1-1 o 1-1 4;

x: ex; 4)

4> ^ u E
X". 4) O
+> 4) "D tl o

0. H C
tl O 3 <^i C
ox; O 4) i.:

<i-i E-i S 0-1 r.

4^ 4) n
t) aJ XJ P
t: x: p tl

CP 4-> W i'.

1-1 H-l T.
4J O P

n N 3 4)
Tl Tl >>X>r'

8) E":
•> o

» O 4) <M 4)

E4 o pH >^

V 41 4J <U

E t. x: w t.

tl 4-> E »
a! 'O Tl ,c.

In iH m XI P
3 Tl c

4) o n
x: ,C t^-P O
4-> to 4J tl C^

Tl O
n 4) rH C tl

•a x: Tl r o
rH X^ 3 <i-l

o •• 03 m •

x; P t; •:-

C. W t>2 O iH
t-i E Tl H o tl

4) 4) XI C <" O
G 4-1 o i
o C^ 'C P
o o c +> c; 4)

o cS O a! .(

4) t: 'p 4J
p d tl E
a) Tl 4) tl 3 'U
I-l U 4)X) tl

n t. e ta 3
4) 4-) 01 tl O
X. x: <M o! x; tl

4J bO Ch 4J J
Tl C Tl

4) tl CO 4) S TJ
s-i ox: 1.:

O tl Tl c-i 4) 1

4-1 4; tl rH
4) 4J 4) XI Cl

ai CO E • CO u
S < "d p .,H

1-1 tl

TJ 4) tl 4) ii;

1.; xi o x:
!'

oj P s 4-> a:

d

." -^

PO to

> -o
4) p t;

O 4) cO

XI x; "c
o 4-> n

CO

t>>lM iH
X3 O

tl 4) tl

4) tl Tl
G oi ui

cO o! O
Cm P

x;
4J O 4)

x; 3 t,
- ^ 3

crj

Ch E

!>> C
tl ('

p
(>> "O 4)

4> t>. 4) Tl
iH rH ,c tl

_, t. CQ 4) -•
V 4) Tl ti tl

> x: 3 X 3P bC 4) O
4) tl p 4-J

tl O Tl b£,

bC d P P P

cau
t; P
E 13

'U •

tl CI

o " w >- o
t; m-U th S
tJ OirH

W 43 P to

4) 4) Tl u! tl

X; E Hh 4;

4-> W 4)

5 £ Tl c
tl x; CO Tl
:3 4J 3 M hO
O iH P PP to O W

CO ".iH

O O L tl

P p tH HJ O
O tl C

•O CO 4J 41 4)

4> 4-1 bC
4-1 4) 41 tl
tI CO X; 41 O
p. O 4J > bC
P tj Tl
Tl -P bC CO tl

P p c/j 4J

n O Tl 4) >
Tl S s P Tl

4J bO tl
4) GtI O
P 0> U (S>

O u D,x;
>.li-i 4J
tl •'O
4) !>5 oj P O
> rH P Qj 4J

W tirH
43 CU to r-H
4Jiq E 0)

4) O 0) 6"

S P 4-1 4)

x:

O 4J 4)

O CO

O bCrH
C

[J

(1)

f K3 P
C bC O
C.H

4) t'.

O P 4)

4) CO iH

4) p
CO 3
CO O
4) m

.

P 43

O P
X

P 4^ C
43 CP
E 4)

P n f>>

O 41 43

4-1 P>
P X.

4; 41 C

x: E
03 C O

43 "C C3

Sex;
4)

O P 4-> 4J

P 41 43 CO

El-5 4-1

4) P
P Oj C
O 4- • 6

3 E 43 P 41 C

" ex: CO X. 43 P
p O 4J
p

4J r Tl
43 Tl 43

O Tl C bO CO CO ^.
> Tl d 0! 3 4-1

43 d . 43 X>
x; <i> f^ <H 4, 4)

4J 0) rH O « "U
Ox: 5S?.^a d -P

oi cd 43 u o
rC n 4^ t)

hC •» •o ca 3
P f4 iH O CO

O 43 -0 3 43X tl

iH 4J 0) O 4^ CO 43

« ra S3 CO

O 3 O X> !>-.»
CO P M Tl iH

-K P4J Pd 4) 43 4) 03

d d Tl 4J
CO 4) o 3 oJ
r-l XI o -:3

to P -.

E C3 C3

5 Xl P
a: 4-1 o

P 4J
43 CO

•"O O
4^ P Tl
Tl T . 4J

5 E CO

43 Tl
o P x;

3 41
•• O
Cti «
O O 0]

tH Tl 43

cij 3 O
P -^ E
O xJ
3 4) CO

n P
3 !»E
O X) o
E o
CO "C o
4-1 4* tO

lO
(.M

-!)<

rH
CU

•0 •

ce O C.
rH CO

o o o>oo t-i

c-
en ^ '.

43 03

ici i> 43

in o:

y•«)• r-\

01 O "-3

(-, P O -
P r-l C -^Ji r-

o o Ci c
Tl 41 0, O T-i

4' til CI, 10 4J
ci

ct: o
P 4i ! K U
3 o E o 3

<h> ? n.i-5
3 C3

o ca • I,'

P 03 Tji r- p
c: P <:) ',;

P 3 > • P
cL" e; LJ c^ <"

« t£ 4)
i«

rH d • -^H ^ to 4->

CO iH 01 4J

+> 01 43 U 1 CO 4^

d P
43

d
Tl

i<; 43 4J ".

x- > ai p P 41 tl

rH p c
3 4J =!

&' °. .e:^
4J 41 P >>
e-j-1 op

P tH 4-1 Oi P p 4) 3 "P' E ot P 43 T 3 P 01 43 p
43 P p P 03 T- P i; 0.0 x; Tl bi' > CD r p 43 C^ rH p OJ ID

4 a

t^P

4- to 01 TD Tl J 43 T) p S P> > p 03 0" t. rH p. P 3 P 43

</. 41 43 C. ** X! r Tl p Tl a 4-1 43 rH C Tl rH 4-3

"-U P 43 4! 43 t) X. t< s 43 "d 4-> Tl t. PrH P
4J (L (>. r . iH p 'C 'C d 50 r-l « I. (>. 03 03 43 CO p Tl

o * n r-^ k. "C > Tl tH c tO +> 4-1 d 43 tH 0-0 bi. 4) x; P • Tl S P p -P

q; J- x> Tl rH p t,H P CO tH p 4/ Qj rH 3 43 C^ Tl r-l 0! ^. 43 M 41

+J c E 3 I-l 3 P 43 P ^.X; P X3 CO rH P rH Tl -P P C P t>-.-c

c 4-t P Tl rH 43 CO E P 4j 4-> 01 rH p o; X! p rH CC P P -u

u t-* 4J 54J4JH >rHTl c ti.+3 Tl p Tl > S a: 43 4- OlJ 43 p
r Ci/i Cc43Tla!4-> d M CO H 0! P-43 X3Q op P> 4J 01

+J4^x;c;a)t:<u(H+JOc^ rH 01 3 4) P E -C t- tl d (0 Tl p
C g,^ PtI dr-t :3 m P P X: E Tl bC 43 01 4J Tl 3 C

C p t Tl Tj CO rHTl > p 0! 4-1 P 1/3 p +3 Pl ox: P
^ rH(C'V-<x: ^c-puc f-. 43 P Tl Tl t 43 rH 01 » ti «3 a Tl

tt- cc t> Cco^C3PC0P.43p 43 S P to P 43 43 n CO 4J oix; 4J 43

4J •H CO 4) £ Tl O S Xl 43 t:. 43 d «"-. P d P Eh tH rB

a
>. 4) tl Tl rH c/1 "^ 43 P 43 tl 43 4^ 4-1 4J > d ^'^ 03

p tH 3 p p CO ,H
00 03 4-> Tl

u p 5 th to x; p CO p d to r 4J » CO

uj 0) 3 i' Tl c- u; "-i P t>i 3 IB 4) J5

a 0) M E:

03 rH E-i 'd P'. 3 C . a) Tl

cc > +- .-I ^ 1: c. ^ c P +> 43 01 rO © 03 tl 0)

<j^ Ci-
-1 3 t , 4J c 3 4-1 Tl P Ul 01 7, P 43 43 CO rH :;

r~* Qj 4-1 Oi ^1 ,J c.l P TJ i. H p rH > s X3 P Tl E 4J 4-1 4/ 11 <C

(L* -P F-i to P CO O^ 43 P C ca C CO rH Tl t>. to -i^ c to p P tl

4J VC 43 t; 43 43 -5 p ^ tH Tl Tl 43 4-1 t>J 43 Tl 43 P c. P XI 43 4-1 43 «3; 41

•H 43 ^ t3 CO " U. 41 43 4-> 4-1 P > r 43 XI d UJ 4; 4 4-, P > P P XI

1—<i X; CJ "r 1,1 1. c; •! XJ
P E X' t, 4) I.-. ;- -

t: P Tl 4, 4,

03 P Tl 4-1 41 E rH rn p Tl 4J E
rH 3 S 01 0^
Qi C P 5 t;

•,-1 C 43 P
Ct, <D XI CO 3 CO 'L, 3 p T, E f-.x;

CO "^ -11 4J P 3 Oy U p Eh

GO rH -04, C PP pC 01 4-1 "O 4) p > . 0. 3 43 P 01 43

4-^ i"^ o" p P 4) S 41 43 Xi ... t». 43 X. S rH 4-> 03 P Cl •

i-,
^ > 43 p i-^x; X,

P 43 P '• 3 rH ;:

bO 3 Tl p 41 4J x; H' c; <-i n 43 r: • P +>

rA 03 01+3 3 P Tl P P a! 4) 0: c d t. c
c CC Tl p 3 C 43 *"3 rH t>> OOP •"^^1—1 r Tl 0! 4) Tl 43

£ t-i tH rO 43 C P tl p 03 01 w bOP CO XI th x: "d p Tl - 43 P> p E
-J 0. C EJ P 'L -.0 r~{ XJ >-. 41 p CO Mr-I Hy P rH p -c bi d 03 p

t1 4) tc P 5 P PCO rp 3 3 P Tl 4) rH 4-1 Oti (>>P ^- P Cl 3 3 >
p tl i; O" t;. H. TJ -1

-i 43 fi fi , ^»
43 P oi " <-{ e 4-. Tl t, p CO © 03 Tl t 4>

l-^i

i3 p 6 p ;: bl.P 01 P 5 rH 43 P P i P to 0) >
4- E i: CO cJ3 P 41 U P I.: t3

3 t- P Tl CO

p P Xl 4; P 4-, P 4-1 -

03 1
r' p t- 4> Tl +4 43 41 d 03 P x; ".. 3 43 C - P 03 01 C

to tl -P ,1. - I/. rH P r; p 43 P C 4J & 4-1 P T- 43 t; Tl 0) 43

P Vi 3 'ii +3 P ;! i.n 03 P t;^ J-> 3 E
'^ 4-1 rH Tl

CO a 0: Tl Tl c rH 43 •

43 P 4h 4-1 "1 41 3 CJ"X: 4h H © 13 0) XI m P c^ 43 43 C^ 43 43 P t/1

^ r- (/J fi to > rH tn .rl 4-1 43 rH XI rH S rH P P P
E-1 . T-. '.

. ( 1 ; t.i 4) f • • < P XI r-l ffi Eh 41 Tl 01 01 > E-i 3 b: P 41 43 •

r P PX:C43cfltUr'*^EP d (.")«; 3 E ". Tl rH rH C CT-C3
.H +> ,0 XI i^ 1^ 43 f 4-1 IP D* 4; (>. "O ol C Tl rH

p E 4J P 43 +> tH (- CJ P P 43 Tl K P 4) P 10 > rH t-.r^ 43

43 Pi 3 C3 c; x: ii d fj P 3 X: C^ 43 p t::
Tl XI iiJ 3 P rtTl drHp

E M 43 P-' Tl 4-1 -3 r^ 5 CO 01 St p E P 3 CO 01 E-i Tl p CO £ ? 01 4J

192



<
z

a:

O

^3t

o*>
r«^

1^

.i y ^ ^^ .^ -v '

_^
-^ ^._i; )_^ ^ , "^^ 4

T^' J « 5 1^ ^ ^' -i-

J
^1

P '^

,v ^.

H -

^
1>^

Li! )
: <-:^-^-

- ^ J r

.

1
•U'

^'^T^'

4-^. < ' ^ 0?^ v -u -''•-^ ic- o rS , t ' , yi -

.^

Cb

/')
<_
c Jc' 1

^
'. •t y •^

^'
. 'ti a -P bj

T. 1 1 •' 1 'C
c .r. •;

ID U, i-i r> «H

(U < ?' ^
-P ^" ;>.

-.K^-•P * 4-> r 1

-o

C3 c •

;3

-p (-v
4^ H C rH J7

\V"^-1 (/J

rn
:i:

X 1:
'."i

'- V ^ v <
' "H i; 4J \

,

vJ -,( td
\j

r^ ?< n; P ^J
(< ;_ oJ

<U -P ^^§
,-- fl ;>H

•P
i-. -p W CTi OJ

•r-« 1,5 1 <

t- 4->

H " •^ u u.

193



-7.

I
1

3

3 "5

*? I O ^ -^ ^ $ S "^ 3 -^ :g^ ^ ^^
^,4 Si ^

(ti

;V

^ a: ^ ^ ht 6 £
00

N

I
^

' _i .-, C 1-^ ^ '-> --0

^ 4-^
'"^ c " ^ u J'

^ r. ^ <J.. •. ^

0-<

•^^v •^

^35?44lsrf^

94



,<3'

h-a

^ 1/1

00
0*

C > j-> 0) o

t. 3 O ti

a. cc CO o

tn c , tn ^ •H i-i Li c
CD a 4-> O c:i nH CO H C!

O x: 3 CD a > T3 3
•H 4-1 t^'' C <—

'.
• 4-> CO C CD c-

^ 4J .,—

.

CD CO a CD to

3 c CD tn r: r-4 j; o c CD

o H SS c ,Q 4J •H t: p .C
-t-> p fc: H to n o 4-3

O to C to -P U H t,

O cu TJ H H CO o CD a p Cm

^r^ t, C -t-> o CD > a O
c CO P>: to c P rH 3 to

CO ^ H p CO •d o •H CD

> JS ^ rH X H 3 tn s: o
to o c CO CD to U ti 4J c
0) ^ > CD 3 to

(—

1

tn c H CD ,-1 o 4-3 to «^ 4J

CD CO > J3 ^1 +J to CD ^
o 4-> o -P CO ^; to t4 o
-u tn CO 3 CD 4-3 3 p

o \ H 10 4J c: CD H 1/5 ^
i-H c^ • c ^ u o u- CO H
CO -t-> CD C o •H (h T3 CD

W r-l !:; (—

c

O u > to CO C !h ID

O t-l o ta H -p T3 .-1 to +J JS
c H ^• 4-> to CD CO 4-3

o s^ c ai M CD O CD CO t4 O
t. o x: T3 -a u r^ 4-3 CD -a 4-3

p. Li (-. 4J C 3 o > CO CJ

CD O r C +-) CD H t4 a>

0) > > Cn o ts to o Ch t4 o I-I

j3 •H c o CD CD CD Cw r^ Cm

^' rc o TS c; U •r-; CD CD O CD

(f) 0) t; C •"
CL^ U

• c: u CD [-, H CD ti 4_) 4-»

-(-> o a> O •H CO .c; c CO CO O
u CO > tH CD o 4-> X Cm 4-3

u ,^ rH 3 P -a CD T^ O to

c (h C '^ t; ^ H -a
n c tn ni t.0 c; 4-3 o x: 0)

Lh 3 o CD c: CO i-i 4-3 4-3 t-i i^

P o 'j; !-i 3 1-.: Cm r—

1

CD 3
+J «. to C c CD > 4-3

0) CD CO Ix- 4-> CD CD rH O
> jr. <M CO G o 5 CD > x; C"". 3
o 4-> O CD H CD I-, H S-,

O 00 40 CD r; XI e 4-1 •1—.

H 1 tn CO c CO t4 CO to

4-3 o CD 4-3 •H CD •H t4 CD

CO CL^ x: C a rj d X P X
C^l CD x: ^-^ r-l eu CO

to ^ 1
r 4J CO « H 1—

1

r-^ C CD 01 Cm (3 S; (h CD

U o CO hO <M > •H U a
CD •H X) CD CD v_^ a CD <D c

4-3 ri 1:: ct X^ x; 4J CO

O to !-i CO to T3 i-j 4-3 .p CD

Cm O 13 CD
"

ti C CO J t.

o -d- 3 p u -p « i:: CD

v^> •-3 H ^ to 4-3 H C -H ff" 4-3

3 O u ;,'^ •H 4-1 CD CD tf iH 1 CJ

CO VD T3 CU S H r: CO C b; CD eC^ CO

CD C L, CO P-i to hf tn

^4 X CO • • CD T3 t4 U c t, CD CO

4-3 O O

CD 4-3 'H c:; o o >
01 -C c3 CO ai o CO o -G x; x: 4-1 o Q) (-. -h
a E-4 to p P 0) — cj: Cm o 4-1 CO b;

195

CD t4 -^ ai

T3 ti -d
rH CD X iH

G -H -H O O
r- C7 e c:':



\3'

i
I

1 I

^?^

q^ l-.i

I I

<:v

ZJ

1%
't.N

^



'V

V ^
^ '-

'iĵ
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