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FOREWORD

The Federal Power Commission pursuant to the Federal
Power Act is authorized to 1ssue licenses for terms up to
50 vears for the construction and operation of non-Federal
hydroelectric developments subject to its jurisdiction, on
the necessary condition:

{(Tyhat the project adopted . . . shall

be such as in the judgement of the Commission will
be best adapted to a comprehensive plan for improv-
ing or developing a waterway or waterways for the
use or benefit of interstate or forelgn commerce,
for the improvement and utilization of water power
development, and for other beneficial pubilg uses,
including recreatlonal purposes

The Commission may require such other conditions not
inconsistent with the provisions of the Act which may be
tound necessary to provide for the various public interests
to be served by the preoject.** C(Compliance with such
conditions during the license period is required. Section
1.6 of the Commission's Rules of Practice and Procedure
allows any person objecting to Licensee's compliance with
such conditions, to file a complaint noting the basis for
such obiection for the Commission's consideration.®#%%

% 16 U.S.C. Sec. 803(a).
#% 16 U.S.C. Sec. 803(g).
#%% 18 C.F.R. Sec. 1.6 (1
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i. FEDERAL POWER COMMISSION

2. BUREAU OF POWER

3.

4, FINAL ENVIRONMENTAL IMPACT STATEMENT

5.

6. SUMMARY SHEET

7.

8. 1. This Final Statement relates to an administrabtive
9, action.
10.
11. 2. Thie action consists of consideration of an

12, application by the City of Seattle, Washington for amend-
13. ment of the license of the Skagit River Project No. 553,
14. located on the Skagit River in Whatcom County, Washington.
1%. Approval of the amendment would provide for raising the
16. structure height of Ross dam by 121 feet and raising
17, the normal full reservoir elevation from 1,602.5 feet to
18. 1,725 feet, constructing a new spillway, replacing the
19. existing turbine runners with new turbine runners designed
20. for a higher head, and modifying outlet works, generators
21.and transformers. The existing reservoir surface of about
22.11,680 acres at elevation 1,602.5 feet would be increased
23. to approximately 20,000 surface acres at elevation 1,725
24, feet and would affect lands in both the United States and
25.Canada. The U.S. section of the Ross reservoir is
26.within the boundary of the Ross Lake National Recreation
27.Area which is administered by the National Park Service (NPS)
28, 0f the U.S. Department of the Interior. The existing '
29, recreation facilities at Ross Lake would be relocated
30, at a higher elevation in accordance with standards of
31.the NPS. The Ross development, which is the uppermost in
2.a series of three developments of Project No. 553,
33.provides for flood control in addition to regulating the
34, flow for hydroelectric power production.
35.
36.3. Environmental impacts due to increasing the height
37.0f the dam and reservoir and future operation of the
38.project would include: (1) inundation of about 8,300
39.acres of U.5. and Canadian land which would eliminate a
4G, forested wildlife habitat, fish spawning areas and recrea-
41 .tional use of the land; (2) elimination of the free-
42.flowing river and free~flowing streams from elevation
43.1,602.5 feet to 1,725 feet; (3) change in recreational
44 ,and scenic values of the inundated area from stream-type
45.to reservoir-type; (4) reducing the extent of the
46 .maximum drawdown from 127.5 feet with the existing project
47.to 56.2 feet with the High Ross proposal; (5) reducing
48, the average water temperature of the Skagit River down-—
49 .stream from the project with attendant effects on the
50.biota; (6) providing easier access for the public to
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reach Ross Lake and thereby increasing the recreational
use of the Ross basin; (7) economic benefit to the

area resulting from an increased number of visitors to

the project area; and(8) increasing the installed capacity
of the proiect by 235,000 kw and the annual generation of
energy by a minimum of 315,000,000 kwh.

During the expected Z year construction period, the
reservoir would be lowered and maintained at an elevation
below 1,600 feet. Water guality, recreaticnal use, scenic
values and fish production would be adversely affected
during this periocd.

4. Alternatives considered include the construction of

thermal generating facilities, alternatiwve hydroelectric

. projects, purchase of power from another source, exotic

sources, no action, conservation of energy and denial of
the application for amendment of the license.

5.a. Comments on the draft environmental impact statement

. were requested from the following agencies and organizations.
. An asterisk {(*) denotes those agencies and others from whom

. timely responses were received. All comments received prior
. to the printing of this statement are included in Appendix H.

FEDERAL AND REGTIONAL

Atomic Energy Commission *

Department of Agriculture, U.S. Forest Service
Department of Commerce *

Council on Environmental Quality

Department of the Army, Corps of Engineers *
Department of Health, Education and Welfare *
Department of the Interior

Department of Transportation *

Environmental Protection Agency *

Department of State

International Joint Commission

Pacific Northwest River Basins Commission

STATE

Department of Ecology *

Office of Program Planning and Fiscal Management
Department of Figheries *

Department of Game *

Department of Highways

Utilities and Transportation Commission
Department of Natural Resources

State Planning and Community Affairs Agency



~iii-

1. Interagency Committee for Outdoor Recreation *

2. Parks and Recreation Commisgssion

1, S8kagit County, Washington

4, Skagit County Planning Board

5. Whatcom County, Washington

6.

7. 5.b. Parties to the Proceeding:

g.

9, State of Washington, Department of Ecology *
1G. State of Washington, Department of Fisherijes #*
11. State of Washingteon, Department of Game *

12. R.0.5.5., et al., and Davis M. Brousson, MLA *
13, The Wilderness Society, et al. *

14 The North Cascades Conservation Council *

15. The City of Seattle, Washington *

ig:é. The final statement was sent to the Council on

[
je9]

. Environmental Quality and made available to the public on or
1¢9. about March 15, 1974.
20.

21,

22.

23.

24,

25.

26,

27.

Z28.

29.

30.

31

-
<.

33,
34.
35.
36.
37.
38,
39.
40,
41.
42.
43.

45,
46.
47,
48,
49.
50.






FINAL ENVIRCONMENTAL IMPACT STATEMENT

ROSS DEVELOPMENT OF PROJECT NO. 553 -
SKAGIT RIVER — WASHINGTON

Introduction
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On December 17, 1970, the City of Seattle, Washington,
. Department of Lighting {Applicant) filed an application

o

10. to amend its license for the Skagit River Project No. 553.
11. The application contains a proposal to increase the

12. structural height of Ross Dam from a crest slevation of
13. 1,615 feet to 1,736 feet, an increase of 121 feet, and

14. raise the elevation of the normal full reservoir from

15. 1,602.5 feet to 1,725 feet, an increase of 122.5 feet.

16. The reservoir surface area would be increased from about
17, 11,700 acres at elevation 1,602.5 feet to about 20,000

18, acres at elevation 1,725 feet. The surface of the reser-

19, volr at elevation 1,725 feet would measure about 14,800
20. acres in the United States and about 5,200 acres in
21. British Coclumbia, Canada. The reservcir at elevation
22. 1,725 feet would extend an additional seven miles into
23, Canada. At the present elevation of 1,602.5 feet it
24. extends about one mile into Canada. The additional land
25, acreage to be covered by the High Ross development would
26. amount to about 4,720 ‘acres in Canada and 3, 600 acres
27. in the United States.
28.
29, The proposed action of raising Ross dam and its
30, reservoir would result in significant environmental

31. impacts in both the United States and Canadian sections

2. of the project area. The Governments of Canada and the
33, United States, on April 7, 1971, reguested the Interna-
34, tional Joint Commission (IJC) to investigate the
35, environmental conseguences in Canada of raising Ross Lake.
36. An inguiry by the IJC was conducted in 1971 and included
37. work of a composite team of professionals having expertise
38. in various fiels appropriate to the inquiry and input
39, from the record of public hearings held in the general
40 . area of the Skagit River Project. A report entitled

1. "Environmental Consequences in Canada of Raising Ross

2. Lake in the Skagit Valley to Elevation 1,725" was
43, prepared by the IJC in 1971 from information gathered
44, from the ingquiry and from the public hearings. An
45, array of significant environmental impacts which could
46, result from raising the reservoir are described in the
47 . IJC report, as well as recommendations for mitigation
48, of possible losses to the natural resources. This report
49. is wvaluable for identifying environmental impacts which
50, would be expected in Canada and is attached hereto as
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. Appendix F.

Many ©f the comments on the Draft Environmental

. Impact Statement (DRIS} expressed concern that the expected

. environmental impacts in Canada from approval of the proposed
caction were not fully receognized. Staff has relied heavily
.on the IJC report for the study reported therein, and the

. body of the Final Environmental Impact Statement (FEIS) gives
. full recognition to the environmental impacts in Canada.
_Prom a review of the application, including applicant's
.environmental report, it is obvious that the proposed action
.would have major environmental impacts in the Canadian section
.0of the Ross basin. This concern was recognized by the
.governments of both the U.S. and Canada which directed

. the IJC: {a) "to investigate the environmental and
.ecological conseguences in Canada of the raising of the

_Ross Lake to an elevation of 1,725 feet above mean sea

. level, taking into account relevant information about
g.environmental and ecological consequences elsewhere

_on the Skagit River, and measures being taken or planned

. to protect and enhance the environment in these areas;

. {b) in the light of its findings, to report on the

_nature, scope and impact of these conseguences; (c) to

make recommendations, for the protection and enhancement
of the envirconment and the ecology of the Skagit River

:Valley not inconsistent with the Commission's Order

of Approval dated January 27, 1942, the Agreement required

:thereby between the City of Seattle and the Province of

British Columbia dated January 10, 1967, and the purposes
for which such Order of 2pproval was granted." The IJC

"is the appropriate body to consider international environ-
‘mental matters between the U.S. and Canada resulting

"from the raising of Ross dam. Examination of the IJC
‘report referred to above indicates that this was done.
:Therefore, the value of its Skagit Valley report is

recognized as displaying the significant environmental effects

"in Canada for public review. While the IJC report does
‘not follow the format of NEPA, and was not prepared as

an environmental impact statement, it doesg provide a

‘current study of the possible environmental consegquences
‘of approval of the proposed action by the only Agency
"authorized by both governments to investigate this matter.
:The IJC repert should be thoroughly studied by all those

interested in the environmental effects which could result

:from raising the height of Ross dam.

The Applicant hag contracted for environmental

.studies of the Ross basin with the University of
Washington, F. F. Slaney and Company, Limited, and
.others. The following reports prepared by Applicant's
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_consultants are available for review in the Office of
.the Applicant (City of Seattle Department of Lighting)
cand in the offices of FPC Staff.

. (1) "The Pquatic Fnvironment, Fishes and Fishgry,
.Ross Lake and the Canadian Skagit River" Interim
.Report Volume 1, November 1972.

e

A2 "The Aquatic Environment, Fishes and Fishery,
.Ross Lake and the Canadian Skagit River” Interim Report
CNo. 2, Volumes I and II, May 1973,

:(3) "rnvironmental Investigations, Proposed High Ross

.Reservoir, Canada", Volumes I, 1¥, ITII, IV, V, as of
JMarch 31, 1973,

. (4) "Bicotlic Survey of the Rosgss Lake Basin" Report for

January thru December 1971.

. (5) "Biotic Survey of Ross Lake Basin" Report for
.January thru December 1972.

.Many of the reports generated from these contracts
.describe the environment of the proposed expanded develop-
.ment in the U.S. and Canada and suggest measures which
.might be taken to mitigate losses of natural resources

.in Ross basin. The data in these reports have alos been
.considered in preparation of this final environmental
.impact statement because they represent the most recent
.and comprehensive studies of the environmental resources
.in both the U.S. and Canadian sections of the development
.area and are the basis for the conclusion that the 1IJC
.Report could properly be used to reflect the environmental
.issues in the Canadian portion of the Ross basin without
.paraphrasing it in the format of the conventional environ-
.mental impact statement. In using the IJC report for
.purpcses of reflecting the environmental issues in the
.Canadian porticon of the Skagit River Valley, it should be
.understood that the conclusions of the report have not been
.adopted, Staff reserves the right to amend and change
.any environmental recommendation should further evidence
.be adduced during the hearing call for such action.
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1. DEESCRIPTTION OF THE PROPOSED ACTION

1.1 PURPOSE

The primary purpose of the proposed raising of
Ross Lake from its present normal maximum pool elevation
1,602.5 feet (msl} to normal maximum pool elevation 1,725.0
feet (msl) is to increase the power cutput of the Ross
powerplant., Ross development as consiructed contains
four hydroelectric generating units having an at site
dependable peaking capacity of 252 mw during the 42,5-
month West Group, Pacific MNorthwest System critical period
{hereinafter referred to as critical periocd). {The critical
period is the period when the limitations of hydreoelectric
power supply, due to water conditions, are most critical
with respect to system load reguirements). The critigcal
period dependable capacity of the proposed Hich Ross develop-
ment would be 525 mw at site. The increase in power output
would be due entirely to the increase in pressure head
on the turbines caused by the higher water surface eleva-
tion. The existing turbines would remain, but the turkine
runners would be replaced with new runners to accommodate
the increased pressure head. The usable storage of the
reservoir would be unchanged, therefore the hydraulic
operation of the proposed High Ross Lake would be essentially
the same as the hydraulic operation of the existing Ross Lake.
The existing generators and associated transmission equip-
ment would reguire some modification. Maximum reservoir
drawdown would ke 56.2 feet for High Ross Lake compared
to 127.5 feet for existing Ross Lake. The proposed develop-
ment would provide additional electric power for the
Seattle metropeclitan area and also would provide additicnal
bulk power for the West Group of the Pacific Northwest
Utilities Conference Committee (Vest Group).* Power

producing members of the Vest Group are listed in Table
1-1.

*The "West Group" is composed of 16 utilities in the
Northwest power pool which supply bulk power in the
entire state of Washington, the panhandle of Idaho,
Oregon except for the southeastern part of the state,

a portion of Northern California, The Bonneville Power

Administration (BP2Z) and Pacific Power & Light Company's
service lcads in Montana, and includes the BPRA loads
and the U.S. Bureau of Reclamation resources in
Southern Idaho.



1-2
TABLE 1-1

Power Producing Members of
The West Group

Public
1. City of Eugene
2. City of Seattle
3. City of Tacoma
4. Chelan County PUD
5. Clark County PUD
6. Cowlitz County PUD
7. Douglas County PUD
g. Grant County PUD
9. Grays Harbor PUD
10. Pend Oreille PUD
11. Snohomish County PUD
12. U.5. Corps of Engineers
13. U.S. Bureau of Reclamation
14. Others
NonPublic
15, Pacific Power § Light Company
16. Portland General Electric Company
17. Puget Sound Power & Light Company
18. The Washington Water Power Company
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Applicant's electric generating plants provide
1,257 mw of hydroelectric capacity {critical periocd
capacity) and 62 mw of steam electric capacity.** 1In
addition, Applicant has contracted for 124 mw of hydro-
electric capacity from others and purchased additional
power from Bonneville Power Administration (BPA), the
marketing agency for federal power in the Pacific North-
west. The proposed Roszs redevelopment would add 273 mw
of at-site dependable capacity and 315,000,000 kwh of
at-gite annual energy during a repetition of the critical
streamflow period. 2pplicant plans to install, but has
not ordered, 60 mw of gas turbines and will have an eight
percent allotment (112 mw) from Centralia steam-electric

plant availakle in Fiscal Year (FY) 1981. (2 Fiscal Year
is defined as the 12 month period from July 1 to June 30
next.) 2As a preference customer, Applicant plans to

purchase from 147 to 236 mw of firm power in varying
amounts annually from BPA through FY 1977. With existing
generating plants, purchased power, the Ross increment,
and other arrangements, Applicant's FY 1977 total net
rescources will be 2,027 mw c¢ritical period capacity and
8,935,200,000 kwh critical period energy (18).

Applicant's 1972 peak demand was 1,456.5 mw on
December 7 (FPC Form 12). The estimated FY 1977 peak
demand is 1,747 mw and estimated annual energy reguirement
is 8,908,920,000 kwh. Applicant's estimated capacity
resource less estimated demand is 280 mw, which provides
a reserve margin of about 16.0 percent. ¥Without the Ross
increment and without obtaining the power from BPRA, Appli-
cant would have a capacity deficit of 228 mw or about
13 percent and its system would have a critical period
energy deficit of 2,338,920,000 kwh, or about 26.3 percent.

Tncluded amcng the West Group's existing and
scheduled rescurces are: the coal-fired Centralia #1
and #2 generating units; the nuclear-fired Trojan plant
scheduled for operation in 1975; and the hydroelectric
Grand Coulee powerhouse #3 units which are scheduled over
a lengthy period running from February 1974 through
September 1993. The estimated incremental ocutput of High
Ross is shown in publications of the Pacific Northwest
Utilities Conference Committee, including the "West Group
Forecast"” of February 1, 1973, and "Long Range Projection

**Hydroelectric plants: Cedar Falls, Gorge, Diablo,

Ross, Boundary, and Newhalem. Steam electric plants:

Lake Union and Gecrgetown,
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of Power Loads and Resources for Thermal Planning” dated
April 9, 1973. Our estimate of the earliest that the
power increment due to raising Ross dam could be made
available is about January 1, 1977. Therefore, power
produced by High Ross will follow Centralia and Troijan
and will be concurrent with some of the Grand Coulee
Powerhouse #3 units.

Tt is customary practice for the power systems of
the Pacific Northwest to plan the addition of new electric
power generation so that the area will not suffer a power
deficit, peaking or otherwise. The power increment to be
provided by High Ross is part of the planned additions.
The addition would be 0.8 psrcent of total West Group
area peaking capability (West Group Forecast 2/1/73)
in 1980. EHigh Ross as modified would be 1.6 percent of
the area's 1980 peaking capability.

The need for the Ross power increment is shown by
the above analysis of 2Applicant’s system as if isolated.
However, since the Applicant does not operate singly
hut as a membher of the West Group, which is operated on
a coordinated hasis, it is the latter operation that
is most important. The West Group's power supply is
predoninantly hydroelectric, and because of this,
optimum power output depends upon the optimum use of
streamflow. The 42.5-month critical streamflow period for
the Pacific Northwest region is not necessarily the
critical streamflow period for each stream in the West
Group region. The critical period is, however, the
basis for determining optimum power producticn on a
coordinated basis and all operating members of the West
Group utilize this regional historic water supply to
determine dependable capacity and energy.

The West Group's cgenerating plants for FY 1977
with all planned new capacity on schedule would comprise
24,215 mw hydroelectric, including Ross increment, 161
mw imports, 994 mw gas turbines, and 3,990 nw steam-
electric and miscellanecus, for a total 29,360 mw of
capacity. The estimated critical period energy resource
is 15,972 average mw, or 139,%15,000,000 kwh for the
vear. The West Group's estimated total peak demand
for FY 1977 is 26,629 mw and the estimated energy
reguirement is 145,039,000,000 kwh. Subtracting the
estimated peak load from the available capacity gives
2,731 mw gross margin for reserve, or about 10.3 percent.
Without the Ross increment, the gross margin for reserve
would be 2,458 mw, or about 9.2 percent. Subtracting
the estimated energy load regulrement from the estimated
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critical period annual energy supply gives an estimated
annual enerqgy deficit of about 5,124,000,000 kwh or

3.5 percent. Without the Ross increment, the annual
average energy deficit would be 5,439,000,000 kwh or
about 3.8 percent.

Staff analyvses for the Natlonal Power Survey,
1970, (12) showed a national average reserve reguirement
of arout 20 percent of estimated peak demand. Individual
analyses varied within a range of 15 to 26 percent,
reflecting differences in unit size and types and charac-
teristics of generation. 7Thus, the West Croup reserve
margin of about 10.3 percent, with Rosg addition, is
lower than the reserve margin generally provicded.

Ross reservolr is operated to provide 120,000
acre-feet of storage space between elevations 1,602.5
feet and 1,582.1 feet for flood control purposes. According
to an agreement with the Corps ¢f Fngineers, annual
reservoir drawdown must commence no later than Cctober 1,
and must be completed to elevation 1,592.1 feet by
December 1. After March 15, refill of the reservoir
to maximum elevation 1,602.5 is permitted. With Ross
Lake raised to normal maximum elevation 1,725.0 feet,
the same amount of storage capacity for flood control
could be provided retween elevation 1,725 feet and 1,719.1
feet. The Corps of Engineers has indicated that on the
basis of preliminary studies it may be desirable to
increase the total flood control storage provided at
Ross reservolr.

Any downstream commercial navigation would be
uraffected by the proposed Ross redevelopment, because
releases from High Ross powerplant would be reregulated
by Diablo and Gorge reservoirs of Project No. 553. Also
the volume of water released from the enlarged Ross Lake
would be the same as that from the existing reservoir.
Consgeguently, the release pattern through Gorge power-
plant after High Ross dam is constructed would be the
same as that with the existing Ross project.

The usable storage in existing Ross reservoir 1is
1,052,000 acre-feet between elevations 1,475.0 and 1,602.5
feet which provides almost complete regulation of the at-
site streamflow. Raising Ross Dam would not reguire changing
the amount of usable storage 1n the reservoir since the
inflow regimen would be unchanged and the project operation
essentially the same. Raising the reservoilr would increase
the pressure head on the turbines, thus increasing the ratio
of power output per cfs discharge. VWith the reservoir at a
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normal maximun pocl elevation of 1,725.0 feet, the hydraulic
capacity of the turbines at full plant output (529 mw)

would be about 13,500 cfs. This compares to the existing
turbine hvdraulic capacity of about 15,000 cfs at fuil plant
output (450 mw) with Ross Lake at normal maximum pool
elevation 1,£02.5 feet., The maximum hydraulic capacity

of the turbkines with High Ross reservoir at minimum pool
elevation 1,€6R.8 feet would be about 15,600 cfs (522 mw)

as compared to about 12,600 cfs (218 mw) for the existing
development at its minimum pool elevation of 1,475.0 feet.

tverage water use during the 42.5-month critical
period, the lowest streamflow periced of record (i.e.,
August 16, 1928 - to February 29, 1932}, would be about
the same for both the existing and proposed high dam
developrents, since no spill is anticipated during this
period. The average regulated power discharge during
this pericd would be abhout 2,800 cfs (2,000,000 acre~feet
per vyear), of which akout 2,390 cfs (1,700,000 acre-feet
per year) would be from streamflow and 410 cfs from the
1,052,000 acre~feet of usable storage which would be
released over the 42.5-month critical period.

A proposed recreatlonal development plan for
IHigh Ross Lake reservoir has been included in the applica-
tion for amendment of license. In general the plan calls
for replacement of existing facilities that would be
inundated by the higher reserveir. The replacement camp-
grounds would be constructed to substantially higher
standards than those found at the existing sites. Ib
addition, day-use, over-look, and reserveir access facili-
ties would be provided near the dam. The recreation plan,
modified to include development of the reservoir access
area at the dam, satisfies minimal initial development
needs as defined by the Secretary of the Interior (letter
to licensee dated December 20, 1972). Also, since the
reservolir is within the Ross Lake National Recreation Area,
all recreation facility design, site locations and construc-
tion reguire National Park Service (NPS) approval. 2all
recreation facilities provided by the Applicant at Ross
Lake will be owned, operated, and maintained by the NPS.

1.2 LOCATION

The Ross development is located on the Skagit
River in eastern Whatcom County, Washington. The upper
reach of Ross reservoir crosses the international boundary
and extends about cne mile into the Canadian Province
of British Columbhia (see Figures 1-1 and 1-~2). Raising
Ross Reservoir to elevation 1,725 feet would inundate
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approximately 7.4 additional scuare miles of the Skagit
River Valley in British Columbia and 5.6 sguare miles
in ¥ashington.

The Ross development is an integral part of
an overall hydroelectric scheme known as the Skagit River
Project, licensed by the Federal Power Commigsion as

Project No. 553. The Fkagilt River Project also includes
the Diabklo and Gorge developments located in series
immediately downstream from Ross. 7he main features of

the Diaklo developwent are a concrete arch dam approxi-
mately 386 feet maximum height akove river bed and a

powerhouse containing two main and two auxiliary generating

units having a dependabhle capacity of 159 nw during

the critical period. The main features of the Gorge
development are a concrete arch dam approximately 270
feet maximum height above river bed and a powerhouse
containing four cgeneratincg units having a dependable
capacity of 175 mw during the critical period. 2ll of
Project No. 553 within the U.&. is within the Ross

Lake National Recreation Area, created by Act of Congress
in 1968 (P.L. 90-544).

The village of Marblemount, Washington, is located
on State Route 20 about 28 miles southwest of Ross dam.
The nearest Canadian community, Hope, British Colurbia,
is leocated 40 miles northwest of Ross Lake.,

The location of the Figh Ross development in
relation to the existing Diablo and Gorge power develop-
ments, and other pover developments in the ESkagit River
Basin, is shown on Figure 1-3.

1.3 PPOPOSED FACILITIES

1.3.1 Project Works

The principal item of construction described in
the application for amendment of license for Project
No. 553 would consist of raising Ross dam an additional
121 feet to a crest-roadway elevation of 1,736 feet
(Figures 1-4 and 1-5). This would permit the storage
of water in Ross reservolr to an elevation of 1,725
feet., 1In addition, the existing power intake structure
would be modified {Figure 1-6), the spillway would
be reconstructed at a higher elevation, and the power-
house turbine runners would be replaced. Applicant also
would construct new recreation facilities, including an
access road and trails (Figure 1-7).



34044

HLIGOW JACEY S3EN 42Mn

L] ua»\u.mw
T T

W OIADEY NQILYAZTS

52
N aFSDscHy

L334 ™

S




ROAD

FROM

. -

ROSS
DAM

st 1
PRI f ke oy

\\_h_.
10T oUTLETS
72" HOLLOW JET

3

“VALVES

©SPILLWAY SECTION
5-20" x 19'-6"
TAINTER GATES

1k - BY-PASS ROSS RESERVOIR
TE% INTARE STRUCTURE
(ABANDONEDY NORMAL W, 8. FLEV.

POWER TUNNEL
INTAKE & GATES

ROSS RESERVOIR
SERVICE ROAD

PROJECY

BOUNDARY

MAP OF ROSS PROJECT, GENERAL ARRANGE
AND PROJECT BOUNDARY AS PROPQSED

1725.0"

aoat bidh Aedd

e

A o cect




al fam

L Al

r T T L
£t F & 5 £ & £
O = 1 cepag

NRTd S3did SSVIAG ¢ .34 ASHL NOILIFS

pua Brrd aoreq
sRdrd PHOMDE § 182,

R

YMDYE jOU wrdSAE BUIIION0 L20100T (UM sadidt ssnddg # 2o Buisirg e A Buinasf 1ayi0 Bhig

PR e M s \.\ ~ #did wrosg

e #iad dopy

Continued

4 P A P P A A e . § .
) o \ - aded 8 3y
advd oy .3&.:.\.4, BUSoAC R TR TR e
DRG Y18 .
pogyrag ¥ 3 P Bayd jeuusj {dAI ] Aol sad Zi bmyd aerd jo pui 547 | P
N - Buisixe pua 5040 TIDIRUGDI LORYS £ X A _pSE
N
2.
T 4 N
N = N
S 1 .
e . e <
Hig L :
wol W ; oo |
RS rss A i
g ; a
S -~ g -
- s;”. . I N
- oy L ¥
®
o B, 23
‘6 ul i
i = k]
LI T 3
By = ey .
S -
B <
g S
S W o
ke

i-i2

Mormal Reservoir W 5.

Ciodlo Lake
£l R8O

SO0y

griesee |

MAXIMUM SECTION

armol W5 £ 18680

3ting Crest £L JEIS.0

Minimum A,
£r IZ2ZG.0

PROPOSED HIGH DAM (TYPICAL SECTION)

s 30" 0"
B 000 20 40T 80"

Srale:




Sxis of Dam

Maximum Res W 5 £277348
i

§ Foogwoy

A ErIED

Norarad Full W8 L1 172503

Seisiway Crest £ 17048

£L 08300

Existing Spifiway
£ 15880

{NOILDTS T¥OIdAL) WYQ HODIH ddsS0dodd

£ELI7E0G
i £ ITIES

- FRNFiGT POtE r@LOCOIST
Feoie BYISHNG spiltwoy

o Deflector Anod

R

| SECTION THRU SPILLWAY
! Seate: 172 307 0"
{0' JF: ‘3 207 e &0 a\o’

| L i

00 12 148G s
, : ! ¢

Fentry in stored posilion

{, Foodway
A EiFIEG
Slope

5.0 Additional concrete
OIS of gate SIS ...

Theoeetical foce of dam .

4 Reservoit W5 £l f728

Axis of Do

Fhearetical foce of dom

6" x 8' Hroome gutes
relocoled from
fow fevel oytlef —..

-~ Remavabie kond radl

~aniey ip eperating pasiiion

" Arcess from dam gotlery

i EL 13480

LEL XG0

/ 1-
SECTION THRU EL. 1380 OUTLET STRUCTURE

I

Scard: 1" = (-0
w8 ¢ "w 20 30 40’ E=
A 2 i

3 J L 5

£4 1235

LEGEND

m Exigping concrals

Naw poncrale

7274 Hollgw jat
vaives rilocated
from hw ieve!
ouilef

£1-1



£ Tunnel Mo i

£ tunoes Mo £

S LA S . & Aot e FEE
- £ Sarwesn
! funnols
" ;
W ~intake gare
“' S haisr towar.
1 : k)
Canirel

Phapboem i

ROTNHE

1-14

l—bﬁ
e

fé; }rf:ﬂ: ) £ Tunnal M. ¢

_f Satwaemn

Continued

tinnels

"

5 :

frw..'ﬂo,?
U ke

' fHale ling

to Be growted -

Existing contreciion joinl /b

S

£ L1588 00

mi
L3
2arg”
AL T8 00 14
E
»
S _:.uo
3L
2
o B
I
3wl
o x wiit
i =
P 89 £ F
2 T $ 1
; o &L -
. ol o» .
i Sy L e =
Ak |
4!‘” #3707 ¢ fo & Fu ‘
fi1ee000 | | i : ‘
Ei.. !
1615.004 t*
PTFLT
z
4
& '{; )
1N

L)
Al
wew anchor |
Bars e

LARAL S 1 4

~ Trashrack bescms

A\

— Tow of froshrack

-

<

Tunna! No.t

Sta 19 +56.394 §

SECT/ O

"~ Hemovodie fraabrack ponels

x oy
*‘:}1 3 An b TR A

v

MODIFIED POWER INTAKE PLAN AND SECTIONS

SECTION

~
1.0,

Lo

N C-C

.
€ Berween tunnsls

Mo

Tunnel Mo 2

\

£, ide8.00
£ Mom rna/ }

L*B
AL AN - EL 164000
LEGEND ©
Existing Lancrate
[:‘;:'M_Ij New concrete
Seate ¢ /"« 20-07
20" 0’

2g° o’
| A




1-15

i"’ 8 £ frisge

£ 210 Ton gore hoist

Q'} {Gote tine

3 oe roiing ., At vent 01738 50 PLAN ABOVE PLAN ABOVE
[ = T g i t(Nam,‘no/}
; f=] v €L 1738.00 ROOF

L or e Mermal full Res
[ 7 w5 £ 172505

Fio*

i
“—Accars dridge .0

_Bpan 113’

N - Profiie € tuane! A
" I No
{

~ Profite £ tunny

S Niew structure

&1 GG OO "\:

Anchor bariT? Y.
R

; /WP £ 181500
(Existing shruet )

E1.IRRL HE
Rkl L ELIEIS RS

o Gate line
S0, 19 4 26 234 -
tunmel Not
(Sra 16 s 380/ 4 -
tunnel No @ }
2
3
- A
S R s
2 g E |
& 3
" ?:- : 2
£ 22 R
= 3 E‘ o
= - £ Gare poist % f
3 I |
kY rw
f ’
TS T
E AX e pag
A 18' 5 B75" Intaka gote
q 1 Typ cover £
3 . u:} :‘i.r?:’-o"-u‘
é“ > Trashrack .~
EJ baamy ..
q 3 TYRICAL SECTION TiHRY
A
P ACCESS BRIDGE
- WS 4503 Scale O 4 Fael
F: Y L
4
A
by 4
P S -

SECTION F-F

figure 1-6, MODIFIED POWER INTAKE PLAN AND SECTIONS






\_m___L

o~

'4’4’5
K¥ORTH CASCADES
NATIONAL PARK

LEGEND

CAMP AREAS

a

RECREATION CENTER

RECENELY COMPLETED
SCENIC QVERLGOK

PASAYTEHN
MOUNT BARER NAT:HONAL FOREST

LEGEND

29 EXISTING N P S FACIHLITIES TO BE INUNDATED
& EXISTING N. P 5 FACILITIES TO REMAIN

A PROPOSED FOR INITIAL DEVELOPMENT BY CITY LIGHT

o EXISTING CITY LIGHT FACILITIES

WiLDERNESS

INTERPRETIVE OVERLOOK AND DAY USE

A PROPOSED FOR INITIAL DEVELOPMENT BY CITY LIGHTY
RESORT
A EXISTING PRIVATE FACILITIES TO BE HEMOVED

CAMNADIAN RECREATION AREAS

O

AGREEMENT .
SHAGIT
NATION AL PARK

WATER CORIENTED RECREATION AREAS WITH APPROPRIATE FACILITIES
TO BE PROVIDED BY THE PROVINCE OF BRITISH COLUMBIA, CANADA
WITH SOME ASSISTANCE BY CITY LIGHT UNDER TERMS OF CANADIAN /

RIVER
PARK

)
9
hd

= -

)
ko b
>

I . o
ai Existin A% 52
2o -

g s
N W / \

31¥15
{

e

L

MANNING PROVINCIAL PARK

&

S —— W 2

RGAD
—arm PROPOSED FOR INITIAL DEVELOPMENT BY CITY LIGHT
(@ netocated Sitver Shagit Puliic Aood From Shagi? River Parh
To A Point 2 Mitea North ot Hozomesn Provided Under Terms

of Canadign Agreement

(2 Access Road From Notth Cross State Highway To Lefi Aputment
ot Ross Daom

TRALS

—- N F S FACHITIES

s PRGPOSED FOR INITIAL DEVELOPMENT BY OTY LIGHT

SCALE IN MILES

! Q i 2 3 4 5

L1-1



*

.

-

fromt
O W G0~ AN U s Lo Do b

]
-
. .

.

bt bt e
NN

P -
- o

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33,
34.
35,
36,
37.
38.
39,
40.
41.
42.
43.
44.
45,
46.
47.
48.
49,
50.

1-18

In raising the existing Reoss dam the general arch
geometry of the existing structure would bhe maintained.
2 concrete thrust block and a 300-foot-long gravity
section would be constructed to extend the proposed high
dam to the left abutment. The proposed design would
permit vehicular accesgs to the crest roadway. Two new
spillways, which would retain the configuration of the
existing structures, would be constructed at a higher
elevation. The twelve radial gates now used to control
spillway discharges would be relocated to the new spilliway
section. Power intake gate hoist machinery and appurte-
nant enclosures now in use would be relocated to the
new intake structure.

Original plans for Ross dam provided for the
addition of concrete to the entire downstream face
whenever the dam would be raised from elevation 1,615
to its ultimate height. Hence, in initial construction
stages, a waffle-shaped pattern of sguare and vertical
keys was formed on the downstream face to bond the colid
concrete with the planned new concrete. Model studies,
stress analyses, and material testing programs indicate,
however, that the dam could he safely raised by bonding
new concrete to the existing dam only from elevation
1,500 feet to elevation 1,615 feet on the upstream surface,
and from elevation 1,475 feet to elevation 1,615 feet
on the downstream surface, then continuing the geometry
from the top of the dam from elevation 1,615 feet to
elevation 1,736 feet.

1.3.2 Recreation Facilities

Enlarging the reservoir would inundate approximately
15 miles of trails and 13 public campgrounds ranging in
size from one to 59 units, all operated by the National
Park Service. The inundated campagrounds would be replaced
by ten new campgrounds having a total of 100 campsites.
Fach new campground would have improved water and sanitary
facilities and a boat access dock. MNineteen miles of new
trails would replace those inundated. In addition,
Applicant would construct an overlook, including inter-
pretive exhibits, and a modest picnic area near the left
abutment of the dam (Figure 1~7). 2 four-lane
concrete boat launching ramp together with a courtesy
dock, fish cleaning station, restrooms, and paved parking
area for 341 car-trailer units, would complete development
at this location {(Figure 1-8). These new facilities
at the dam would allow an additiocnal 46,300 visitor access
to the reservoir each year. Assuming a recreation day
value of $1.95, the additional facilities at High Ross
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would increase annual recreation benefits by $90,300.
Conversely, annual costs for these facilities is estimated
to be $110,400 at an interest rate of 5-3/8 percent.

1.3.3 Reservolr

The proposged construction of High Foss dam would
raise the maximum level of Ross Lake by 122.5 feet to
elevation 1,725 feet and increase the length of Ross Lake

from 22 miles to 29

miles.

2 comparison of physical

characteristics of the existing reservoir with those of
the proposed reservoir is shown in Tahle 1-2.

Total inflow and discharge from the proposed,

enlarged reservoir would not change.
reservoir elevation,

however,

Fluctuations in
would ke less than at

present because of the relationship between reservoir

drawdown and capacity.

Vater surface elevations of the proposed, enlarged
reservoir would fluctuate annually a maxirum of 56.2
feet (between elevation 1,668.8 and elevation 1,725
feet), as compared to the 127.5 feet fluctuation of the

existing reservoir.

Tabhle 1-2

ROES RESERVOIR

COMPARATIVE PHEYSICAL DaTH

xisting PResgervoir

Fnlarged Reservoir

Flevation, maximum
Elevation, minimum
Storage, maximum
Storage, minimum

| Area, maximum

Area, minimum

Shoreline, maximum
Shoreline, minimum
Length {full pool)

1,€602.5 feet

1,475 feet
1,435,000 pF*
383,000 AF

11,700 acres

4,400 acres

£4.5 miles

37.4 miles

22 miles

1,725.0 feet

1,669 feet
3,456,000 AF
2,404,000 2F

20,000 acres

16,300 acres

95.0 miles

82.3 miles

29 miles

*ATF = Acre-foot (43,560 cu. ft.)
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When the exlisting reservoir is drawn down to
elevation 1,540 feet and lower, several acres of uncleared
snags are either exposed or their tops become a hazard to
boating. 2pplicant's ¢learing plan f£or the enlarged
reservolr proposes clearing above elevation 1,650 feet,
which would be more than 18 feet below water surface eleva-
tion at maximum drawdown.

The existing low level outlet works consist of
two 72-inch diameter steel pipes passing through the dam
at elevaticn 1,340 feet. Yach pipe is eguipped with a
butterfly valve located in a valve house on the downsiream
face of the dam. The butterfly valves were not designed
to operate under the increased head of the propcosed high
regservoir. However, the hollow-jet valves which were
installed in the diversion tunnel for low-level bypass
during first step construction would be sultable replace~
ments, The two holliow-jet wvalves would be relocated
from the bypass tc the existing valve house and would
replace the two butterfly valves. In turn, the twoe 6-foot
diameter steel bypass pipes would be plugged with concrete,
The intake for the 72-inch outlet pipes would be replaced
by gates of the same size and type, which now serve the
low-level bypass and which are sultable for the ultimate
head. The gate guides would be extended up through the
concrete of the raised dam and a new operating deck would
be provided at elevation 1,736 feet.

The existing power intake is a reinforced-concrete
structure located at the upstream end of the two power
tunnels, This structure now extends from elevation
1,418 feet, at the sill cof the trashracks, to elevation
1,615 feet, at the top of the operating deck. Hydraulic
gate hoists and steel-frame hcoist towers are located
above the operating deck.

The modified intake structure would consist of
two concrete towers formed by extending the walls of
the existing gate shafts upward to elevation 1,738 feet,.
The modified towers would be connected at the top by
a cantilevered concrete deck and a l4-~-foot wide bridge
would provide access. The hoist houses and accessory
egquipment from the existing installation would be
installed on the new concrete deck at elevation 1,738
feet.

1.3.4 Tallwater Features

There would he no significant changes in tailwater
elevations as a result of raising Ross dam.
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1.3.5 Transmission Facilities

The additional power output that would result from
raising Ross dam would be transmitted over existing trans-
mission lines., No additional lines are reguired or
proposed. Existing transformers would be modified to step
up the voltage of the additional proiject power.

1.4 LAND RFPOUIREMENTS AND UEE

Land rights within the United States necessary
for operation of Ross Lake reserveir at a water surface
elevation of 1,725 feet were granted to the City of
Seattle in 1937. BApplicant obtained similar rights
to flood lands in British Columbia in 1967. On
the American side of the international boundary, the
project boundary is defined by a line located 200 feet
{horizontal measurement) upslope from, and parallel to,
the 1,725-fcot contour. On the Canadian side, Applicant's
flood easement is delimited by a cadastral survey line
that encloseg the 1,749-foot contour.

Al]l reservoir lands bhelow elevaticon 1,727 feet
would be cleared. Clearing operations would generally
be confined to that area within the proposed flood
zone; however, there would be some clearing required in
portions of the proposed campground areas which would lie
outside of the proiject boundary. The proposed recreation
facilities at the left abutment of Ross dam would reguire
some development of non~project lands, but in all instances
such development would take place on Federally owned lands
administered by the HPS.

Development of High Ross would regquire construction
of an access road from State Hichway 20 to the left abub-
ment of the dam. The general alignment of this proposed
one-mile-long road is shown on Figure 1-8. Sufficient
right~of-way over U. §. lands within the Ross Lake National
Recreation Area would be needed to allow for construction
of this 20-feoot-wide road. Following construction,
this road could become the main public access to Figh Ross
Lake reservoir in the United States.

Land for the relocation of 8.5 miles of the Silver-
Skagit road at the upper end of the reservoir in Canada
would also be recuired if High Ross Lake reservoir is
raigsed. 2 proposed alignment on Crown properties is
shown on Figure 1-2. 7This relocation would permit
Canadian access to the higher reservoir.
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Applicant proposesg to obtain the necessary concrete
aggregate from a horrow area, known as (Crane Gravel Bar,
adijacent to the Skagit River about 2 miles below Newhalem
and shown on Figure 1-9,

It is propesed that gravel necessary for construction

of the mile-long dam access road would be obtained from
one of two existing local gravel pitgs. One pit is

near Celonial Creek, a tributary to the Thunder Arm of
Diablo reservoir; the other adjacent to Goodell Creek
near Newhalem (Figure 1-9).

No additional non-proiject lands would be affected
by construction of High Ross dam.

1.5 CONSTRUCTION PROCEFDURES

Raising Ross Lake to an elevation of 1,725 feet
would require the relocation of a portion of the Silver-
Skagit Road in British Columbia, 13 campgrounds, and
about 15 miles of trails.

The lowermost 10.3 miles of the Silver-Skagit
Ropad would be inundated, including a cone-mile extension
from the international boundary to Hozomeen campground
in Washington. The 2Applicant proposes to relocate 8.4
miles of this road along a new alignment established
by Provincial authorities. At the request of park
officials from both countries, the new road would
terminate at a point on the reservoir abeout 2 miles north
of the international houndary to eliminate cross-boundary
vehicular traffic.

Some existing recreation facilities such as
salvageable picnic tables and certain trail bridges would
be relocated to new sites above elevation 1,725 feet,
Relocation of these facilties would be completed before
reservoir clearing is commenced.

In Canada, merchantable timber harvested from
the area to be cleared would be sold at public auction
by the British Columbia Forest Service. Reservoir clear~
ing in Canada, using a Canadian work force, would follow
marketing of timbher and be carried forth according to
specifications established by the British Columbia Forest
Service. Reservoir clearing work in Canada would be
completed before filling of the reserveir.

In the United States, it is proposed that the
reservoir be cleared in the following manner: All trees
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and brush below elevation 1,727 would be felled in
accordance with specifications approved by the National
Park Service. The felled material would then be

floated as the higher reservoir is filled. Commercially
valuakle timber would be retrieved, cut to length, and
transported through Canada, under hond, to outlets in
Washington State. The remaining debris would be
stockpiled on shore, below elevation 1,725 feet, and
disposed of. Disposal would be in conformance with State
and local ordinances.

The maximum dravdown necessary for construction
of the proposed high dam during the late winter months
would be 127.5 feet. The pool level ¢f the existing Ross
Lake would be down to minimum pool elevaticn 1,475.0
for only a few months of the 2Z-year construction
period, and it is highly unlikely that this would occur
during the 42.5 month critical period. Hence, no loss
in dependable peaking capacity would occur, since
other Columbia system plants could provide any deficiency
in the peaking capacity of the Seattle sgystem. FHowever,
there would be an estimated loss in energy of approxi-
mately 1.24 billion kwh. Since the City of Seattle is
a preference customer, this replacement energy could
be purchased from the Ponneville Power Administration.

There would be no significant effect on stream-
flow during the construction period of Figh Ross Dam.
Peak power releases from the Poss plant during this
period would be somewhat smaller than during normal
pericds, because the project weould be operating under
lower heads than it normally would. Fowever, Diablo
and Gorge would reregulate these releases,

211 land surveys necessary to determine the
area needed for the proposed ¥igh Ross Lake reservoir
were completed in 1930. Rights to flood these lands
were obtained from Canada in 1967 and from the United
States in 1937.

Schedule, It would take approximately 2
vears to complete the construction reguired to raise
Ross dam to elevation 1,736 feet, including necessary
modification to the intake structure, spillways, and
generating units. {See Figure 1-10 for complete
project construction schedule.) 2An additional 2 years
¢gould be reguired to fill the reservoir and to complete
reservolry clearing in the United States.
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1.6 OPFEATIONAT, PROCEDURER

kFoss Lake is the principal water storage reservoir
for the City of Seattle’s Skagit River Project 553 and
in addition, provides 120,000 acre-feet of flood
control storage capacity. While raising High Ross reger-
voir would increase the total storage capacity from
1,435,000 acre-~feet to 3,456,000 acre-feet, the maximum
storage withdrawal under historical low streamflow
conditions would not exceed the present maximum permis-
sible storage withdrawal of 1,052,000 acre-feet. With
the larger reservoir, storage releases would be similar
to those of the existing reservoir.

Since 1953, when the existing Ross reservolr was
filled, the maximum yearly drawdown has varied from
30 feet to 108 feet. A maximum drawdown of 127.5 feet
could have occurred, however, with a repetition of the
lowest streamflow period of record {August 16,1%28 to
February 29, 1932). With Ross reservoir raised to
normal full pool elevation of 1,725.0 feet, equivalent
storage withdrawals would produce yearly drawdowns
varying from 16 feet to 52 feet, with a maximum of 56.2
feet for the driest pericd of record.

nperation of the project works with Ross Lake at
elevation 1,725 feet would be bhasically the same as that
with Ross Lake at elevation 1,602.5 feet. Drawdown and
refill of the reservoir would be governed by a rule
curve based on regulation studies made for hydraulically
coordinated operations of all projects controlled by the
parties to the Pacific Northwest Coordination Agreement,
to which the City of Seattle is a signatory.

Monthly river flow variaticons into Ross Lake
for a typilcal wet year, an average year, and for a
typical dry year are shown in Table 1-3:

The 42.5-month period, August 16, 1928, to
February 29, 1232, was determined by the U.S. Army
Corps of Fngineers in cooperation with BPA to be the
critical period of water supply in the Pacific North-
west. Estimates of firm energy and dependable peaking
capability are based on coperation studies made using
the recorded streamflows for this period. The average
streamflow for the critical period at Ross dam is about
2,400 cfs.
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TABLE 1-3

Monthly River Flow Variations

Vet Year Average Year Dry Year

Month {1921) (1927 (1926)

(CFE) {CF5) {CF5)
January 1,790 1,290 1,250
February 2,570 909 1,22G
March 2,320 1,060 1,460
April 2,740 2,530 3,900
May 8,830 &,130 3,770
June 12,500 11,500 2,870
July 5,790 4,360 1,290
Bugust 2,650 2,140 1,290
September 1,720 2,320 818
Octobher 3,060 3,250 1,980
November 2,840 3,150 1,190
hecember 5,250 2,790 1,710
AVG: cfs 4,422 3,452 1,948
AVG: 1,000 acre~feet 3,202 2,499 1,410

Source: U.&. Geological Survey

Figure 1-11 is a graph showing the Skagit River
inflows to Ross reservolir plotted against percent of
time. This is a 40-year flow duration curve which shows
the relative durations of different rates of discharge.

1.7 MAINTENANCYE

The city of Seattle makes regular systematic
inspections of all project facilities and gchedules
preventative maintenance on project works and generating
eguipment at times when project operations are least
affected. If High Ross is developed, this same
maintenance program would be continued.

Similar maintenance procedures are followed
relative to the existing transmission facilities. The
lines are inspected periodically, and when deficiencies
are found they are corrected. During outages, system
needs can ke met by transfer of project power via
interconnections,

Maintaining the proposed High Ross reservoir
surface clear of floating debris would reguire substantial
effort initially. Thereafter, periodic cleaning would
be necessary to maintain a clear surface.
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1. 211 new recreation facilities within the United

2. States would be maintained by the NPS.

3,

4. 1.8 UNMUISUAL PRORLEMS

AN

6. There is nothing to indicate that unusual

7. problems would be sncountered during construction and

3. operation of proposed High Ross. Foundation rock is

Y. adeguate to support the higher dam and reservoir. Inspection
16, of reserveir slopes has not disclosed any potential land-
11. slide areas. Most of the higher reservoir slopes are rock
12. with localized areas of soil mantle. Vhere soil mantle
13. is present, the depth is relatively shallow. Only minor
14, soil restabilization along the new shoreline would be
15, expected, but the readijustment should not be to a degree
16. which would affect new recreational developments or

—

7. detract in a meaningful way from natural aesthetic values,
i8. The spillway capacity at High Ross dam would be 85,000

19, ofs at normal pool elevation and 140,000 cofs at maximum
240, flood surcharge (the flood of record at the site is 46,000
21, cfg) staff estimates that a flood having a magnitude
22. of 85,000 cofs would have an occurrence interval of 150
23. years. It is estimated that the probakle maximum flood
24. would surcharge Figh Ross reservoilr to an elevation of
25, approximately 1,741.3 feet, 1 foot above the top of the
26, parapet wall., Overtopping flow would be eguivalent to
27. about 4 inches of water for 24 hours and would not
28. advergsely affect the safety of the structure. 2 probable
29. maximum flood would have a recurrence interval greater
30, than 10,000 years. 2pplicant could continue to provide
37, 126,000 acre~-feet of flood storage from December 1

2. to March 15 each year, in accordance with an agreement
33. between the City of Seattle and the U.8. 2Zrmy Corps
24, o©f Engineers and as provided for by 2rticle 36 of the
35. existing license for Project 5533. However, the Corps
3, of Engineers indicated that on the basis of preliminary
37. studies it might be desirable to increase the total
3g. flood control storage space provided at Ross Reservoilr.
36.
40, 1.9 FUTURE PLANS

41.
47, Applicant has made a reconnaissance-type investi-
43, gation of the possibility for expanding hydroelectric

44 . output at High Ross, Diablo, and Gorge resgervoirs as well
45, as constructing a reregulating development to be known
46, as Copper Creek, located on the Skagit River about 10 miles
47. downstream from Newhalem. The investigation considered
48, construction of a second powerhouse in the vicinity of

49, each of the existing plants. Water would be drawn from the
50. existing Gorge and Diablo reservoirs and from proposed
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1 High Ross reservolir. The Copper Creek develcopment

2. would reguire construction of a new dam, powerhouse, and
3. all related facilities. Applicant has not undertaken more
4, definitive follow-up studies to determine the feasibility
5, of any scheme outlined in the reconnaissance reporit. Any,
6. or all, of the considered schemes would be compatible

7. with High Ross.

g . 1.10 COMPLIANCE wWITH APPLICABLL LAWS AND REGULATIONS
1¢.
11. 21l applicable state and federal health and
12, safety standards would be complied with during construc-
13. tion and operation of the proposed High Ross development.
14, The proposed construction would result in a dam structure
15, that would be safe against floods, earthguakes, and
i6. normal operating forces,
17,
18, Applicant has applied for or has received the
19 . following permits:
20,
21, 1. Surface Mining Operating Permit No. 10762 -
20, Issued May 23, 1972, by Whatcom County
23, Issued July 1, 1972, by Washington State
24 . Department of Natural Resources,
25,
26, 2. Ehoreline Development Permit for the Surface
27, Mining of Crane Gravel Bar. Issued
o8, September 25, 1972, by Whatcom County
29,
36, 3. State Flood Control Zone Permit -~ Not regquired
31. (Washington Department of Ecology letter

o Rugust 28, 1972)
33.
34 . 4. Reservoir Permit No. 135 - TIssued by State
35, of Washington - December 11, 1943, Request
36, for extension of effective time now pending
37, . before State Department of Ecology
38,
39. 5. Surface Water Permit Nc. 181 -~ Issued
40. hpril 7, 1921, and No. 13280 - Issued
41. December 17, 1963, Requests for extension
47 . of time for construction now pending
43 . before State Department of Fcology
44,
45 . 6. State Water Quality Certification - An
46, Application, filed on June 18, 1973,
47 . is now pending before the State Depart-
48 . ment of Ecology
49,

50G.
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Z2. DESCRIPTION OF THE EXISTING ENVIRONMENT

2.1 LAND USILS

The land area covered by the existing Ross Lake at
maximum pool elevation is 11,680 acres, 480 acres of which

are in Canada. In Octcber 1968, Congress passed an act
creating the Ross Lake National Recreation Area (RNRA)
which encompasses the project area. Thus, no private lands

are included within the development boundary since all of

the land immediately surrcunding the U.S. porticn of the
reservolr is federally owned and is managed by the Department
of the Interior. Only one commercial development, consisting
of a marina and floating group of cabins near Ross dam, is
located within the development boundary. Mo other commercial
buildings or private dwellings exist in the development area
within the U.S5.

Approximately 60 miles of shoreline encircle the
development in the United States portion of the reservoir.
Several large tracts of federally owned land, administered
by the Intericr and Agriculture Departments, surround the
Ross development. HNorth Cascades National Park (505,000
acres), Lake Chelan National Recreation Area (62,000 acres),
and Reoss Lake National Recreation Area (107,000 acres) are
administered by the Department of the Interior's National
Park Service. The Pasayten Wilderness of 500,000 acres and
Glacier Peak Wilderness of 468,000 acres (Figure 2-1)
are administered by the U.S. Forest Service and are classified
as non-developed acreage. National Forests such as Mount
Baker and Okanogan, alsc managed by the U.5. Forest Service,
include not only recreation but also mining and timber
harvesting as management objectives.

There are 13 campgrounds, managed by the National
Park Service and one commercial cabin and bhoat rental devel-
opment leased by the NPS within the Ross Lake National
Recreation Area and associated with 2Zpplicant’'s development,
Public access to these facilities is by becat, a series of
connecting foot trails, and a short section of roadway
entering from Canada and terminating at the Hozomeen

campground area {(Figure 2-2)}. There are also two
suspension foot bridges located on the trail along the east
side of the reservoir. Recreational sites are listed and

sited on Figure 2-3.

Prior to Octcber 1968, Applicant’'s Ross Reservoilr
was situated within Federal lands administered by the U.S.
Forest Service. Recreation facilities developed around the
reservolr were maintained by the U.S. Forest Service. The






SIWW 40 WIS

PO — I bW
0% [+13 o] z
BRIE T ONANE LN LN BNEDYNT Y - e

M) TR

€ 000’0 A8 10y 49

Twlie

FEHY HOLLY
¥ RYY NOLLY
EELTRL

At ey BuEg

v~

;;f.J,

ey v

v
WY LNmEnN

&
7

L

L

b
-

o

f o
Www,www&.

.wq

n\
o
=







AUNNUNAGYE TYHOTIVNGELNT dVIN viEdyY DINOI4 NIUWOZOH




CAMP AREAS

,:;.\\ EXISTING NPS FACILTIES TO BE INUNDATED

Roinbow  Point
Laghtaing  Graes
Gt ieiorad

Littis Bacrost Graak
Big Bacver Grems
Foland  Point

Tan Mile istand
Cougar iskand
Grawn  Pont

L8 - I

‘."L/\\‘ EXIBTING MPS FAGWITIES YO REMAIN
| Haxorreen
*  Coloniai Creen

A FAOEOSED FOR INITIAL OEVELOPMENT
By SiTY  LiGHT

Graan Pl

Upper Baover Graws
Asiddia  Baguer  Gresk
Lowsr Beover Graak
Rointow  Paiat

Dry  Gresk

Lightning  Ciral
Sepeske Mot

Littin Baouer Gresk
Slivee  Craak

I E R L E NN

BUSPENSION FOOT BRIDDE
2t PROPOBEC - TO SE MELOCATED BY OITY
LT ( btial)

| Ligtweog Greak
®  Deuiis Crewk

106 STRINGER BRIDGES
o FROFOBED FOR INITIAL DI VELOPMENT
»Y CETY LT

1 Moy Ceoeh

& Ory Creek

B Crater Ceeek

A Pieos Greak

8 KT Creek

B g Bachiyw CTresk
7 Riprope  Creek

BOAT RAMPY

at EXiBYiNG MBS FACH ITHES TO REMAK

i Thunder  Arm

LXISTING CITY  LIGHT FACLITIES TO REMAN
*  Gorpe Loke

RECREATION CENTERS

EXISTIMG STy LIGHT FAaow Ty

Nawihalern - Food Servion, Ponicking,
Viewing Arma, Comfort Btatian, stz

* FROPOBEDR FOR FUTURE DEVELOPMENT
By NFS

| b - Viaitar Saevice, L odging
Piaonihing, Gamping, Bost Launching, sie

INTERPRETIVE OVERLOOGK & DAY USE
. PROFOSED FOR INITIAL DEVELOPMENT
BY  CITY LaGMT

b Poas Dom - intecprarive Exnibie,  NViswing
Armg ond Plomiching

PROPOSED FOR FUTUNE DEVELOPMENT

- NES

% Buby Arm - loterpestive Eahibits, Viewng
Arvedi and  Bicsicking

ROADS

prme EXNIBTING MFE. ANG BO ROAD TO ML
INUNDAT LD

Wivwr Skagit Public Moad From  Skogh
Miver Pork o Moxormeen

== EXISTING STATE HIGHWAY

NORTH CASCADES HIGHWAY
{wAsSHINGTON STATE 20)

PROSOBED FOR iNTIAL DEVELOFIENT &Y
CITY  LMBHT

@ Puiocated Bher Bkoge Public From
Bhzigit Rivar Pari Th A& Point & Mlien

North OFf Hozomaen {Provided Lnder Ter

Of Conadian

L] Gad!“ﬂ:mmiﬁm‘ﬁnl

ﬂﬁnwhkﬁ!l&ﬂm Mase O

Figure Z-3,

EXISTING AND

RESOGRTS

. EX{STING PRIVATE FACILITIES TO BE
L FEROVEDR

Foas Lok

EXIBTING PRIVATE FACHITIES T REMaN
Bianie  Lahe

BOAYT LANDING AREAS

4 EXIBTING CITY LIGHT FAGHITIES TO MEMAIN

L Dok Lk
#  Dighic  Liks
3 Dloblc LoWe

HOSTELS
- PROPOBED FOR  FUTUME GEVELOPMENT
BY MPS

L ey Oress
2 Lightning  Creek
B Hoxoeriewe

TMAILS

+ Gnns NP FAcILITIES
Tratl System Throuph Hoas Loke Natonal
Hetraotion Area
P PROPORED FOR NITIAL DEVELOPMENT oY
S Ty T

3 Weat Side Of Big Beove ‘iiley

2 Mok Point To ook Mobnt

3 Boutn Ead OF Ruby ilrewh

4 fBosa Dam Right Bonk  Downstredm

TRAMWAYS

nare PRAQADEED FOR FUTURE DEVELGPRMENT
BY fPS

£ Ruby Grask
2 arctic Gredes

LIFTS
e EXETING SITY  LIGHT  FAGRITY TO REMaN
| Dishic Dom
- BROPOSED FON FUTUNE  DEVELOFMENT BY

ety LIGHT

£ Rosk Doim Overlooh To Ross Dow Powsr
Brarian

GUARD STATION

o EXiSTING NP8 FACILITY YO BE REMOVED
}
(@A

BOUNDARIES

- MECHEATION AREA BOUNGARY
- BROEQT  ARES  BOUNOARY
e == L - CANADIAN  BORDER

GRAPHIG BCALE 1M MILES

PROPOSED RECREATIONAL FACILITIES



Waen Srate ¥

NEWMALE M)

- Projmt
T Woundary

3
\\\ ROSS LAKE NATIONAL RECREATION .
%, .

AREL BOUMNDARY

. supmet Boundory
BOSS LAKE NATIONAL ) | 200 Fawt Horlzano
REGREATHON ASEA BOUNDAR e,

sk —SILVER-SKAGIT PUBLIC ROAD

CrnzomEEn

_ I %1}
_____ - SCENIC DVERLOOK _
S (RECENTLY COMPLETED) o7

b

. % s
Promct Bowdery oo P -

ZOT Fakr borironial

Fram SRaraine
£ e

(Washington State 20) .. Feasayten  Widerness
NORTH CASCADES [
il

MATIONAL  PARK //&i |

P

MOUNT BAKER NATIONAL  FOREST

EXNISTING AND PROPOSED

RECREATIONAL FACILITIES






WO 1 O U b L B

2-9

emphasis was on camping and hiking and very limited access
was provided for boating on the 22-mile long reservoir.

Management of the area which includes the Ross Lake
Naticnal Recreation Area was transferred from the Forest
Service to the NPS for administration and maintenance.

This change of administration and land use policy,

coupled with the opening of the eastern segment of

Highway 20 (North Cascades Highway), has changed the general
trend of develeopment of Ross Lake from one of limited access,
minimal facility development, to a recreation area featuring
increased access and improved facilities. Recreational
facilities which are proposed to be constructed by the
Applicant would be operated and managed by the NPS.

2.2 TRANSPORTATION AND ACCESS

Project recreational facilities are available to
the public from the east and west via Route 20 (North Cascades
Highway). Recent completion of the eastern portion of Route
20 from the vicinity of Ross dam to the small town of Mazama
{est, 1973 population 20) provides a new access route,
previously unavailable, from the south and east sides of
the project. Interstate Highway No. 90 is a major route
between Seattle and Spokane, Washington. Several connecting
highways from Interstate %0 eventually lead to the project.
Highway No. 2 connects Everett, on the west, with Spokane
on the east, and also connects with access routes to the
north providing a cross—state access route to the project.
The primary access corridor stems from the west, and
connects with the coastal cities of Tacoma, Seattle,
Everett, Mt. Vernon, and Bellingham, Washington. Route 20°
interconnects with Interstate Highway No. 5 near Mt. Vernomn,
Washington, west of the project.

There is no public transportation available from
the coastal areas to Newhalem. From Newhalem, the Applicant
provides transportation to the project area through the
"Skagit Tour"™ which allows the general public to visit the
Applicant’s Skagit River developments. The Applicant
provides transportation from Seattle to Newhalem for persons
desiring to take the tour. For persons other than those
participating in Applicant’s tour, a private vehicle is the
only means of reaching the project area. Members of Appli-
cant’s tour and others wanting to visit the Ross development
can travel to the Ross powerhouse on Applicant's tour-
boats or tugboats which leave from Diablo reservoir. A
steep gravel road extends from the powerhouse to Ross Lake
and is intended for use as a proiect service road. However,
the Ross Lake resort operator provides transportation for
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fishermen over the road by a truck. This gervice is available
to the public for a nominal fee. Other transportation
facilities in the region include an dmtrak line that serves
the Mount Vernon-Burlington area and small airports in

Sedro VWoolley, Darrington, Mount Vernon and Concrete which
provide acgcess for small, private aircraft. Transportation
corridors and principal cities are shown in Pigure 2-4.

2.3 TRANSMISSION LINES

Transmission line facilities consist of two existing
230 kv lines on a single set of towers, extending from Ross
powerhouse to Diablo switchyard and one existing 26 kv line
extending from Rogs powerhouse to the Ross Substation, thence
to Diaklo. The 26 kv line is a station service tie line
between Rosgs and Diablo powerhouses for the purpose of
station reliability. The 230 kv lines interconnect with
Applicant's primary transmission system at the Diablo
switchyard,

2.4 TOPCOGRAPIY, PFYSICGRAPHY AND GEOLOGY

Rosg dam is located on the Skagit River in the HNorthern
Cascade Mountains of Washington, about 20 miles south of the
Canadian Border. The HNorthern Cascades in the vicinity of
Ross dam are characterized by sharp, jagged peaks and steep
canyons which show the effects of alpine glaciation (see
Figure 2-5). Within the Ross dam and the Skagit Peak U.S.G.S5.
gquadrangles, relief is greater than 5,000 feet. 2 striking
feature of the Skagit River Valley, particularly downstream
from Ress dam, is the abundance of large rock masses that
aprear to be nearly detached from the canyon walls along
steep joints., These rock masses, where locally undercut by
the Skagit River, tend to develop rock slides. The slopes
above Ross Reservolr, however, are stable and not prone
to sliding.

There are a number of low-level glacially carved
valleys in the Northern Cascades. Big Beaver Valley, west
of Ross Reservoilr is one such example. The floor of Big
Beaver Valley is gently sloping, and the existing soils
and organics have reached a point of gtabilization. Water
courses through the valley meander due to the flatness of
the valley floor.

Although most of the Cascade Range in Oregon and
Washington is underlain by andesite, basalt and associated
pyroclastic rocks, the Northern Cascades comprise mainly
pre-tertiary intrusive, sedimentary and metamorphic
rocks (Figure Z-6). The rock underlving Ross dam ig the



2-13




CANSDA

WHATCOM £0O,
SKAGIT CO,

TR MO T

Sragit Gl

Custar Gy (AL

o

v g
A RO M ATE ME RN

SHIEELY - .
GECLINMATION, 1971

ous G Do)

e e FallT SOMNTALT

Ssawtn ang Othars, T ane 1972




=3O U e s B ke
s s e s s s w

oy

L

[ el e
[ IRV R o]

[N g
SN e

[
e

24,

25,
2.
27.
25.
29,

30.
31.

“
Lo

33.

34.
35,
3¢.

37,

3g.
39.
40.
41.

-

Lo

43.
44,

45,
46.

47.
48,
49,
50,

L

el e e e e i o
=1 s L O e (D
e e e e 5w a .

2-15

Custer {(or Sfkagit) Gneisgs. It ig the oldest known rock

unit in the area, (retacecus and older in age. ‘The Custer
Gneigs 1s exposed for about 4 miles north of the dam along
Ross Lake. Custer Cneiss is basically a guartz-bioctite-
gneiss containing scattered aplite and amphibolite dikes.
The Custer Gneiss is generally characterized by alternating
light and dark bands which give the rock a gray color. The
light bands are composed of guartz and feldspar and the dark
bands contain bictite and hornblende.

The Hozomeen Group (Cretacecus) forms the canvon walls
along much of the lake from about Devils Creek to the Silver
Creek area, Tt consists of siightly metamorphosed mafic
lavas {greenstones) with subordinate chert, phyllite, argillite
and mafic intrusives.

The remainder of the rocks in the Ross Lake area are
referred to as the Lower Tertiary Skagit Volcanics and the
Tertiary Chilliwack composite batholith which comprises
grancdiorites, diorites, and related rocks.

The rock at the damsite 1s cut by a system of doints
which can be classified into primary, secondary, and tertiary
systems. The primary or regional Jjoint system siyikes
generally N 40 degrees E and dips 65 to 70 degrees northwest.
The secondary system strikes N 60 degrees W and dips approxi-
mately 45 to 60 degrees northeast. The tertiary system
strikes between N 30 degrees and N 75 degrees E and dips
approximately 30 degrees southeast. Gouge-filled shear
zones are found in association with some of the primary
Joints.

The core of the Olympic Mcuntains, the Cascade Range,
and the Okanogan Highlands {(northeastern Washington) is
highly unfavorable from the standpoint of hydrocarbon
potential because of the rock types that occur. Because of
the cover of volcanic rocks that mask the sedimentary strata,
the Columbia Plateau in southeastern Washington is very
difficult to assess for c©il and gas potenital. Over 49
wells have been drilled in this area, but only an estimated
70-500 mcf of natural gas were found even at the best field,
the Rattlesnake Hills. No oil has been found east of the
Cascade Range in Washington. The best hydrocarbon potential
is located west of the Cascades in the Puget lowlands,
Willapa Hills, and the coastal and offshore zone.

The mineral rescurces of the North Cascades Park-
Ross-Lake Pasayten Vilderness areas have heen surveyved by
the U.5.G.5. {30) and Bureau of Mines (31). Numerocus deposits
of copper, molybdenum, and several of gold occur in the
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1. northern part of the North Cascade Mountains. Several
2, hundred lode and placer claims in the general prolect area
2, have been recorded. No ore, however, has ever been shipped
4. from any mining property in the park area west of Ross Lake,
5, and mineral production to the east has been small and
6, limited to only a few areas.
7.
8. Survey teams have found only twe "showings” west of
o9, Ross Lake rich encugh in mineral content for commercial
10. production. One was about 1.5 miles west of Ross Lake
11. along Silver Creek. 2 zone measuring 200 by 240 feet
12, contains iron, copper, and molybdenum sulfides. While the
13. mineral concentration within this zone is rich enough to
14, be mined on the basis of metal content, total reserves are

15. insufficient to economically justify exploitation, since

1¢. the cost of mining would be over twice the value of the

17. mineralized material. In addition, its location within

18. the National Park boundary would precliude its development.
19, Detectable guantities of various minerals were found in

20, most tributaries to Ross Lake.

21.

27, About 149,700 ocunces of gold valued at over $4

23, million {4€) have been recovered from the Slate Creek-

24, Azurite mining district which lies several miles east of

25 rRoss Lake. Ruby Creek at the southeast end of Ross Lake

2¢. drains the Slate Creek-Azurite district, and gold has been
-7, recovered from placers along the stream as far west as

2g. the part now flooded by Ruby Arm of Ross Lake. The district
29, also produced somewhat less than 10,000 ounces of silver and
3y, Lless than 10,000 pounds of zinc and lead.

31.
- Non-metallic minerals which ocour farther down the

in

33. Skagit Valley (some of which have been utilized in the past)
74, include graphite, limestone, mica, pumice, and silica.

35,

36. The site of Ross dam and its reservoir is considered
37. to be in zones 1 through 3, outside the most active seismic
38, zones of western Washington (9), but earthqguakes are

39. not uncommon. Rasmussen {23) has characterized the Ross
40, dam area as being within a generalized intensity zone which
41. has sustained minor damage in the past. Hozomeen Mountain,
42. immediately adjacent to the east side of Ross Lake, was the
43, location of an earthguake of unrecorded intensity in 1960.
44 . Diablo dam was the site of an intensity IV earthguake in
45, 1958, Marblemount experienced an intensity IV earthguake
46, in 1946, In 1935 and 1937, the town of Darrington, about
47. 40 miles southwest of Ross dam was the location of

48, minor shocks. Other small earthguakes have been recorded
49. in adjacent regions in the more distant past. For

50, damage potential of various earthguake intensities sce
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Table 2-1.

Although some faults have occurred in the geologic
past in the Ross area, no surface faults have developed as
a resulit of any historically recorded sarthguakes in
western Washington {25). Because of the general lack of
planes of weakness in the igneocus and metamorphic rocks
in the area along which shearing would occur, maior land-
slides should not develop.

Mt. Baker volcano, which has an active gas vent,
towers approximately 5,000 feet above the lower elevations
of the surrounding North Cascade Range and about 106,000
feet above the Skagit River Valley 17 miles to the south.
Roughly one fourth of this 80 sguare mile andesite cone
is covered by glaciers. Some of Mt. Baker's flows were
evidently guite fluid compared to those of the other large
volcanoes in Washington, the longest one having extended
about 10 miles down Sulphur Creek to its confluence with
the Baker River, which is tributary to the Skagit River
near the town of Concrete, Normal explosions and
eruptions, primarily from the central crater, were
recorded in 1843, 1854, 1858, 1859, and 1870 (8).

Any renewed volcanic activity from Mt. Baker could
have an impact on lands in the Ross dam project ares;
however, the conseguences of moest of these progesses
should be confined to areas farther down the Skagit Valley
or in the HNooksack River Drainage basin to the north of
Mt. Raker. 2sh fall, because of the prevailing west winds,
however, could affect the Ross dam area by hindering
visibility, clogging streams with silt, blocking roads,
killing vegetation and fish, and by secondary effects
including mud and debris flows and flocding (9}.

2.5 S0OLILE

Specific details concerning the composition of
soils in the project area are unavailable.

The University of Washington (UW) Study Teamn
described the parent soil materials as being extremely
variable. Because of extensive glaciation, the soils
derived from the wvarious glacial materials differ
widely depending on whether they developed from indurated
+111, loose outwash, morrainal materials or fine textured
lacustrine deposits. Lithoscols and rocklands are common
on steep slopes.
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INTENSITY SCALE OF 1933

s

i1,

TI1.

v,

7

VI,

T

{ABRIDGED)

Mot felt except by a very few
under specially favorable
circumstances. {1 Rossi-
Ferel Scale.}

Felt only by a few persons at
rest, especially on upper
floors of buildings.
Delicately suspended objects
may swing. (I to Il Rossi-
Forel Scale.)

Felt guite noticeably indoors,
especially on upper floors
of buildings, but many people
do not recognize it as an
ecarthgquake. Standing motor-
cars may rock slightly,

Vibration like passing of truck.

Duration estimated, (111
Rossi-Forel Scale,)

During the day felt indoors by
many , outdoors by few. At
night some awakened. Dishes,
windows, doors disturhed;
walls make creaking sound.
Sensation like heavy truck
striking building. Standing
motorcars rocked noticeably.
{IV to V Rossi-Forel Scale.)

Felt by mearly everyone, many

awakened, some dishes, windows,

etc,, broken; z few instances
of cracked plaster; unstable
objects overturned, Dis-
turbances of trees, poles,
and other tall objects
sometimes noticed. Pen-

dulum clocks may stop. [V
to VI Rossi-Ferel Scale.;

Felt by all, many frightened
and run outdoors. Scme heavy
furniture moved; a few
instances of fallen plaster
o1 damaged chimneys. Damage
siight. (VI to VII1 Rossi-
Forel Scale.)

Everybody runs outdoors.
Damage negligible in
buildings of good design
and construction; slight to
moderate in well-built

VIIT.

IX.

X1,

iIT.

Source:

ordinary structures; considerable
in poorly built or badly designed
structures; some chimneys broken.
boticed by persons driving motor-
cars. (VII] Rossi-Forel Scale.)

Damage slight in specially designed
structures; considerable in ordinary
substantial buildings with partial
collapse; great in poorly built
structures. Panel walls thrown out
of frame structures.
factory stacks, columns, monuments,
walls. Heavy furniture overturned.
Sand and mud ejected in small
amounts. Changes in weil water.
Persons driving motorcars disturbed.
(¥I1ll+ to IX--Rossi-Forel Scale.)

Damage considerable in specially
designed structures; well-designed
frame structures thrown out of plumb;
great in substantial buildings, with
partial collapse. Buildings shifted
off foundations. Ground cracked
conspicuously. [IX+ Rossi-Forel
Scale )

Some well-built wooden structures
destroyed; mest masonyy and frame
structures destroyed with founda-
tions; ground badly cracked. Raills
bent. Landslides comsiderable from
riverbanks and steep slopes. Shifted
sand and mud. Water splashed (slopped)
over banks. (X Rossi-Forel Scale.)

Few, if any, [masonry) siructures
remain standing. Bridges destroyed.
Broad fissures in ground. Under-
ground pipelines completely out of
service. Earth slumps and land slips
in soft ground. Rails bent greatly.

Damage total. Waves seen on ground
surfaces. Lines of sight and level
distorted. Objects thrown upward
into air.

Eppley, R. A., Earthgquake History
of the U.§, - Part I, Stronger
Earthguakes of the U.5., U.S.
Department of Commerce - Environ-—

mental Science Service Administration

Coast and Geodetic Survey, 1965,

Fall of chimneys,
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Although soil maps for the basin have not been
prepared, information from the UW reports suggests that
broad soil groups such as podzols, brown podzol, and
lithosols are present along with other less abundant groups
scattered throughout the area.

2.6 BIOTIC COMMUNITIES

Ross Lake Fbasin lies in the Tsuga heterophylla zone
{55} which is the most extensive vegetation zone in
western Washington and Oregon. This zone generally has
a wet, mild, maritime climate. However, climati¢ varia-~
rtions, as the result of latitude, elevation, and location
in relation to mountain ranges and peaks, account, in
part, for the overlap of vegetative types in the upper
Skagit Valley. Douglas fir, western hemlock, and western
redcedar are the dominant species of this vegetation zone
but climatic influences, particularly precipitation, have
altered this vegetative grouping in the upper Skagit
Valley. BSpecies representative of both the moist coastal

and dry interior forests are found in this region. Precipi-
tation is reduced in the basin by mountain ranges to the
west., Hence, slopes to the west of Ross Lake have more

coastal characteristics with some continental elements,
while slopes to the east exhibit more continental influences.,

hemlock, and western redcedar, dominate the plant communities
covering the Ross Lake basin. These communities have been
identified as being both climax and subclimax forests.
Development of these various plant asscciations was
influenced by a series of extensive fires that altered the
landscape approximately 160 vears ago and by another major
fire that swept the area from Big Beaver Valley to the
Canadian border in the late 1920's. DBecause there has

never been loggilng in the U.S. portiocn of the basin, fire

and leocal climatic factors are assumed to be the chief forces
controlling the biotic eveolution of the Ross Lake basin.
Following thése major disturbances and depending on various
site factors such as scil moisture and scoil depth, the

lake basin supported pioneer speclesgs which over time

have or will be replaced by other plants to form one ox
several climax communities.

Principal timber species composing these plant
communities include the following:

Lodgepole pine {(Pinus contorta)
Douglas~fir (Pseudotsuga menziesil)
YWestern hemlock (Tsuga heterophylla;
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Viestern redcedar (Thuja plicata)
Western white pine (Pinus monticoela)
Grand fir {aAbies grandis)

Pacific silver fir {(Abies amabilis)
Ponderosa pine {(Pinus ponderosa)
Paper birch (Betula papyrifera)

Red alder {Alnus rubra)

Division of the basin flora into plant communities
was a part of extensive investigations conducted by the
Institute of Forest Products, College of Forest Resources,
University of Washington - in cooperation with the City of
Seattle, Department of Lighting, and the State of Washington,
Department of Game, under contract with the Applicant.
Reports were prepared for Januaryv-December 1971, and
January-December 197Z. Specifically, the study focused on
those communities that occupy positions below and immediately
above the proposed maximum reservoir level. The gensral
description of the present and past floral characteristics
of the basin are hased primarily on these studies.

The UW survey report published for 1971 divides
the flora into eight broad types based on random sampling
plots in preselected forest stands. Also, additional data
on smaller plant specimens were gathered from microplots
sampled within the larger macroplots., These broad
categories, with the exception of the rock outcrop type,
are elither intermediate or climax communities,

The plant types described by the UW and discussed
below are as follows:

Hardwood

bouglas-fir - immature and old-growth

brush

lodgepole pine

rock ocutcrop

hemlock

Douglas—fir climax

high elevation types-2bies lasiocarpa and
subalpine.

The hardwood type generally is a seral {intermediate)
stage although it may form a physicgraphic climax on
avalanche chutes. Cherry, willows, cascara, birch, red
alder, and big leaf maple are the chief species. One stand
of aspen (Populus tremuloices), less than one acre, is
located near Ceocugar Island.
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] The Deouglas fir type, subdivided into immature

2 and old-growth stands, generally is considered a seral

3. stage depending on site factors. Stands of young even-

4 aged Douglas fir occcur as the result cof disturbances,

5. primarily fire, available seed supply, and abundance

g of desirable sites. Old-growth stands consist of large

7 trees, a closed canopy, and a mixture of Douglar fir,

western redeoedar, white pine, and western hemlocks. On
9: good quality sites, western hemlock often represents the

10, Climax vegetation.

L2, Following fire, some sites have supported a cover

13. of brush composed of willow, cherry, vine maple, and

14, mountain maple. Douglas fir is beginning to dominate

15, some of these brush type areas.

16,

17. At lower elevations on dry sites, dense stands of

18. lodgepole pine have developed following fires. Representing

19, a seral stage, Douglas fir will eventually form the climax
Z80. stage.

21.
22 The rock outcrop type 1s rock often supporting mats
23, of moss and sometimes herbs and ferns. These sites may

24, have a very shallow laver of soil but will support forests
25, subseguent to the scoil developing processes over a long
26, period of time.

28, Western hemlock, a major ¢limax species, is
29, asscociated with western redcedar, Douglas fir, and Pacific
30. silver fir. At lower elevations and relatively dry sites,
31. western hemlock is the dominant species in the overstory.
2. On wet sites, for example in Big Beaver Valley, western
33, redcedar forms the dominant species in the overstory.

34, Hemlock generally will not tolerate a high water table.
35. As a result, the western redcedar dominates the bog and
36. swamp sites. However, on drier siteg hemlock reproduces
37. better than the less shade tolerant western redcedar.
38, 2t higher elevations, Pacific silver fir is the primary
1%. associate of the hemlock.
440,

41, Shallow scils, typically dry and rocky, support

2. open stands of mature Douglas fir. Lodgepole pine and
43, ponderosa pine are occassionally associated species. Soil
44. and topography are the chief factors resulting in the
45, permanence of this climax type.
46.
47, In brief, two vegetatlion types above 3,000 feet, the
48. 2Abies lasiocarpa and subalpine, are found in the Ross Lake
49, basin. The former type, consisting of dense stands of

50. subalpine fir intermixed with varving numbers of mountain
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hemlock (Tsuga mertensiana), Fngelmann spruce (Picea
engelmannii), white pine (Pinus monticola), whitebark pine
(Pinus albicaulis), mountalin ash (Sorbus sitchensis),
willow, and occasionally Douglas fir. Above 5,000 feet
the type gradates into subalpine meadow communities, This
latter type, above 5,000 feet, comprises subalpine

meadows and small clumps of subalpine fir.

In general, the rocky cutcrops are covered with
lodgepole pine and scattered Douglas-fir. Western hemlock,
western redcedar, western white pine, and Douglas-fir are
the dominant species on the more humid western slopes and
valleys of the Lake while the eastern side, being less
humid and more exposed, favors communities dominated by
Douglas~fir with scattered stands of grand fir and Pacific
silver fir. Scattered sites, usually as the result of
fire, support various species of hardwoods. Plant species
are listed in Appendix L.

2.7 WILDLIFE

The Institute of Forest Products, College
of Forest Resources, of the University of Washington
(UW}, began Blotic surveys of the Ross Basin in 1971
in cooperation with the Applicant and the Washington
Department of Game. Two UW reports for the pericds,
January to December 1971, and January to December 1972, are
the major sources of information for the following discus-
sion.

A diversity of wildlife species exists in Ross

Basin. The more common species include deer (blacktailed
deer, mule deer, and hybrids of the two subspecies),
chickaree squirrels, beaver, bobcat, and numercus gpecies
of passerine birds. Black bear and cougar, species which
do not form dense populations anywhere in the wild, are
well represented. A complete list of vertebrate species
known to occupy the Ross Basin is given in the Appendix.

Varied fauna are characteristic of and dependent
upon a diversity of plant communities which are the major
components of habitat types. The UW team identified
eight plant communities in the Ross Basin (Figure 2-7).
Each plant community provides the habitat needed by certain
wildlife species, {although some species range over more
than one plant community in order to find their reguire-
ments). Examples in the Ross Basin include the old-growth
Douglas-£fir community as habitat for blue grouse and
chickaree sguirrels, the brush community as habitat for
deer and ruffed grouse, and the hardwood community (in
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the lowliands) as habitat for beaver and corange-crowned
warblers.

By knowing habitat recuirements of wildlife, it
is possible to examine the vegetation classification map
{Figure 2-7) and predict reasonably accurately where
certain animal species are found during certain seasons.
Therefore, the map that depicts plant communities also
yvields information as to animal diversity and distribution
in the Ross Basin,

Plant succession {(the eventual replacement of one
plant community by another) 1s bringing about a change in
the wildlife populationg of Ross Basin., For example, in
the brush-type plant communities, herbs, sghrubs, and
seedlings provide especially good habitat for ground-dwelling
mammals such as deer and hares. In the Douglas-firx
communities which replace the prush-type communities,
gonditions favor arboreal mammals and birds such as blue
grouse which can thrive on an almost exclusive winter diet
of conifer needles. An understanding of the biotic
communities in Ross Basin is dependent upon an awareness
of ecclogical succession.

Wildlife diversity in the Ross Basin is also
influenced by its geographic setting. The Skagit Valley
is within a zone, called an ecotone, that 1s transitional
between the relatively moist coastal region, characterized
by Douglas fir forests, and the relatively dry interior
regicn, characterized by scattered stands of pines and
true firs. This merging of climatic and vegetational zones,
each with its representative wildlife species, results in an
increase in animal diversity. For example, blacktailed deer
of the coastal forests, mule deer of the drier interior area,
and hybrid offspring of these two sub-species all occcur
within the Skagit Valley ecotone; in the heart of either
the coastal zone or the interior zone only one of these
sub-species occurs. The UW investigators reported that
hybrids of small mammals such as mice and shrews are also
rather common in the Ross Basin.

The UW team studied the distribution and abundance
of deer by observing them directly; by trapping, marking,
releasing, and re-sighting them; by counting deer pellet
groups; and by measuring use of browse plants. Inferences
about distribution were also made from knowledge that the
influx of mule deer is from the north and east, and the
influx of blacktailed deer 1s from the south and west.
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The UW investigators estimated deer numbers in
the Ross Basin at 400 to 600 in 1971 and 250 in 1972. The
team stated that most deer around the lakeshore are hybrids
showing obvious blacktaill characteristics and that these
deer are year-round residents of that vicinity.

Deer winter ranges as identified by the UW team
are shown in Figure 2-7a. The Washington Department of
Game, in its response to the draft environmental statement,
identified Roland Peint, Cougar Island, and the shoreline
hillside behind Cougar Island as areas that should be
considered major instead of minor ranges as shown on the
map. ‘The Department of Game also believes Rainbow Point
is an important deer winter range.

Deer in Ross Basin are scattered and have ample
food and cover during late spring, summer, and fall. But
during winter, snow resiricts their movements and they
concentrate to some extent near Ross Lake. Winter is the
season when food is in shortest supply and when deer die
in the greatest numbers. The terms pinch period and
carrying capacity, as used in wildlife management, can
be used to describe effects of winter on deer in Ross
Basin because winter is a critical time (pinch period) for
deer and the quality and extent {(carrying capacity} of the
winter range are key factors in determining the population
level.

Some deer which spend part of the year in the U.S.
spend early spring on meadows near the end of Ross Lake

in Canada. Whereas good spring habitat is usually not as
critical to deer as winter habitat, it is still less
available than summer and fall habitat. Deer are browsers

during most of the yvear, but they graze extensively in
meadows during the early spring, and turn readily to
grasgs, a good source of proteln after a winter of feeding
on woody vegetation.

The 1971 UW Biotic Survey report indicates that the
black bear is the second most numerous large mammal in the
Rosg PBasin. The main concentrations of bears along the
lakeshore were near campgrounds and in avalanche chutes,
although bears apparently do not use the lakeshore any

. more or less than other parts of their range.

The third most abundant large mammal in the Ross
Basin is the mountain goat, estimated at 25 to 50 animals
by UW investigators. Mountain goats occur on both sides

. of the Ross Basin, but in such low numbers that they

probably are not important to other animals as sources of
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food, nor as competitors for food.

The UW investigators estimate that fewer than 10
zlk ocour in the Ross Basgin area within the United States.
These 2lk could be of the Rocky Mountain subspecies which
inhakits a large reglon to the esast including eastern
Washington and British Columbia, or they could be of the
Roosevelt subspecies from the western forests., The relation-
ship between Rocky Mountain elk and Roosevelt elk is analogous
to the relationship between blacktailed deer and mule deer,

-3 O U s L R

oo

At

The UW study team, usging helicopters, made a survey
. of the beaver population in Big Beaver Valley in the late
summer and fall of 1971 and estimated a population of 35
beavers. Evidence of beaver in the Lightning Cresek

1¢, drainage was observed in 1972, but 1t was not determined
17. whether a permanent colony was established there,

e T
L s o B R O

19. Birds far outnumber, both in species and individuals,
20, other vertebrates in the Ross Basin; the UW team reported
21. observing 132 bird species. Traill's flvycatchers, chestnut-
22, backed chickadees, and orange-crowned warblers occupy

23, the lowland habitats. The most common upland game bird

Z24. in the area is the ruffed grouse. {The designation

25, upland game bird is somewhat misleading in this case

26, because the UW team reported finding most of the ruffed

27. grouse in lowland habitat near Ross Lake.)

29, A variety of water bilrds (such as herons and grebes)
10, and waterfowl {(ducks, geese, and swans) freguent Ross Lake,
31, but none of these species is abundant therse. Ross Lake

2. does not support the abundance of aguatic vegetation and
33, invertebrates that constitute a rich food source for
34, waterfowl and it has few shallow areas which are essential
35, feedling areas for wading birds and dabbling ducks.

37. Little information is available on the amphibians
3g, and reptiles cf Ross Basin. The UW study team took notes
3. on these animals during the course of their field work,.

40,

41. 2.8 FISHERIES

47

43, A list of the species of fish found in the Ross
44. Lake basin is given in Appendix D. Recent studies of the

45, status of the fisheries resgources of the Ross Basin

46, were conducted by the International Skagit-Ross Fishery
47. Committee. Participating agencies in the committee

4%, included:
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British Columbia Fish and Wildlife Branch
Bureau of Sport Fisheriles and Wildlife

{Department of the Interior)
., F. Slaney and Company {(Consultants}
"isheries Research Institute, University of Washington
National Park Bervice {(Department of the Interior)
Washington Department of Game

Field studies on Boss Lake and its tributaries were
conducted by the Committee during 1971 and 1972. & copy of
Vvolumes I and 11, describing its 1871 and 1972 fisheries
investigations, have heen made available to Commisgion Staff
and coples are available for review in the offices of the
Applicant.

Detailed studies of the Ross Lake fishery resources
were made in this investivation and wvoluminous data are
becoming available for examination, It is assumed that
the factual material in the committee report are the most
current available data on the Ross Lake fishery resource.
The committee report and comments on the DEIS are the major
sources of the following description of the Ross Lake
fishery resources.

Ross Lake and its tributaries contain populations
of rainbow trout, cutthroat trout, brocok trout, and dolly
varden char. These species reproduce in streams tributary
to the lake and in the lake itself at the mouth of streams
or in areas of the lake where there is seepage inflow
through gravel. Rainbow trout spawning areas which were
identified include the Skagit River above Ross Lake,
lower Lightning Creek, Ruby Creek, Canyon Creek, Dry
Creek, Roland Creek, and the lake shore in the immediate
vicinity of the mouths of Ruby, Lightning, and Roland
Creeks. Other shoreline sections which may also provide
trout spawning areas are found near the inlets of Pilerce,
Devils, Skymo, Little Beaver, International, Silver, and
Hozomeen {reeks. Ripe cutthroat trout were observed off
the mouth of Big Beaver Creek and might have spawned in
that location.

The Ross Lake rainbow troul population is self
sustaining from natural production and has not been
supplemented with hatchery fish in recent years. For this
reason, the fishery ig considered of special value since
it provides a fishing experience for native stock trout
and also provides a major fishery without the expense of
a hatchery., In addition to the Ross Lake rainbow trout
population, there are populations of resident rainbow
trout in many of the tributary streams. Spawning areas
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of rainbow trout in Big Beaver Creek were not identified
during stream surveys. Self supporting stocks of cut~
throat trout reside in ponds adjacent to Big Beaver
Creek and these fish could spawn in the main Creek or
its tributaries,

A waterfall located at the mouth of Big Beaver Cresk
prevents fish from entering that tributary from about
November to mid-May. The rising lake level in the spring
inundates the falls and permits fish passage throughout the
remainder of the vyear. Little Beaver Creek and Devils
Creek are probably not used for spawning by trout from
Ross Lake. The most important spawning tributary streams
for Ross Lake trout on the U.8. side of the international
boundary are Ruby Creek and its tributary Canyon Creek and
the lower 1/4 mile of Lightning Creek. In the Canadian
section of the Roess basin the most important trout spawning
area 1is the main stem of the Skagit River. There are
tributary streams to the Skagit River which are also used
by trout for spawning and rearing.

Dolly varden char were observed in Ruby (Creek
and its tributary Canyon Creek, Lightning Creek and Big
Beaver Creek by the study team during the fall of 1971
and 1972. Eastern Brook trout and Dolly Varden char
were also observed in spawning areas of the Skagilt River
above Ross Lake in the fall months.

The 1971 and 1972 field studies indicate that the
peak of rainbow trout spawning cccurs from mid-May to
mid-~July. The approximate spawning and hatching times of
rainbow trout in the U.S. tributaries to Ross Lake are
shown graphically in Figure 2-~8. The method of determining
the time of spawning is based in part on the use of tempera-~
ture units. A temperature unit (TU) represents one degree
Fahrenheit above 32°F for one day (24 hours}; thus, a
temperature of 40° for one day would represent eight tempera-
ture units.

The spawning time of cutthreoat trout and Dolly
Varden in the Ross basin was not as well defined as rainbow
trout, but normally that cutthroat spawn in the spring
months and Dolly Varden in the late fall. Observations
in the Canadian Section of the Skagit River by the
study team indicated the peak of char spawning takes
place in early November.

Age, growth, and fecundity studies of rainbow trout
in Ross Lake were also conducted by the Committee. Filgures
2-9 and 2-10 show the length-weight relationship and the
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mean calculated lengths of the 1971 samples. Egg counts
were made on 44 rainbow trout. The fecundity is depicted
in Figure 2-11.

The sport fishery for trout in Ross Lake is regulated
by the Washington Department of Game (Figure 2-12).
Changes in fishing regulations can cccur from vear to
year. The 1971 report by the Ross Committee quotes the
closed waters for that vear as follows: "Big Beaver and
its entire drainage above closed water markers on Ross Lake;
Devils Creek from closed water markers in Ross Lake for
one mile upstream; Lightning Creek from closed water markers
in Ross Lake for one mile upstream; Ruby Creek from closged
water markers in Ross Lake to Crater Creek.” The 1971 open
gseason for trout fishing extended from June 19 to October 31
and the catch limit for trout was "Not to exceed six pounds
and one fish; provided the numbers taken do not exceed 12
fish."

Creel data from 1941 through 1970 are included in
Table 2-2. 1In describing these data, the Committee report
points out that the daily catch limits were reduced twice
over this period (1952 and 1961). The report further
contains the feollowing reference to the table. "Features
of the catch data--ag well as conclusions drawn from them,
must be qualified in that the manner and frequency with
which they were collected was not necessarily consistent
from one year to another, cr systematic for any single vear.
They were for the most part collected during, and are
representative of, intensive use periods (e.g. weekends,
helidays, etc.).” BAccess to the south end of Ross Lake,
where there is no highway access, is more difficult than
entry to the north end where there is a good access road.
Creel census data from the south end of the lake is
probably more accurate, however, since nearly all anglers
leave from the resort near the dam where a more complete
gample of the catch can be taken.

The total estimated catch of legal sized trout from
Ross Lake and the Skagit River above Rogs in 1971 was
40,578. ©Of this total, an estimated 7,789 fish were taken
by anglers entering Ross Lake from the south and 28,763
were caught by fishermen entering from the north. The
1971 Skagit River {Canada) total catch was estimated to
be 4,026 fish. The 1972 creel census data collected by
the study team indicates a total sport fishery catch of
41,441 fish.

Population studies of legal-sized rainbow trout were
undertaken by the Committee in 1971 using methods of tagging
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TABLE 2-2

CREEL CHECK DATA FOR YEARS 1941 THROUGH 1970 FROM ROSS LAKE

Recorded Catch

Number of Fastern , Dolly . .. - Cotch Per
Year | Anzlers Checked {Rainbow | Cutthroat| Brook | Varden | Total Angler Day
1941 14 212 . 212 15.1
1944 12 144 3 147 12.2
1950 364 2213 769 6 159 | 3147 8.6
1951 160 1371 2 36 | 1409 8.8
1952 243 1144 46 68 | 1260 5.2
1953 165 735 58 12 | 807 5.0
1954 277 1413 55 6 27 | s01 5.4
| 1955 261 964 40 26 1 49 11099 | 4.2
1956 218 642 38 42 65 | 837 3.8
1957 64 222 -39 24 | 293 4.6
1958 70 323 4 19 348 5.0
1959 290 1933 26 | 1959 6.7
1940 585 2452 4 40 | 84 | 2580 4.4
1961 675 2248 171 212 | 2479 3.7
1942 907 4324 81 107 | 4526 5.0
1963 434 2593 1 2599 5.4
11964 42 87 3 31 93 2.2
1965 162 515 515 3.2
1966 458 1928 63 6 | 1997 4.4
1967 336 940 1 7 4 1 952 2.8
1963 520 1392 4 | 139 2.6
1969 364 751 6 8 | 745 2.1
1970 717 2593 5 17 | 2615 3.6




[Soa ¢ e LS Bte AU IR SRR A S

2-38

and angler recovery. The population estimates varied
throughout the season and would be expected to vary annually.
The estimate of the 1971 Ross Lake rainbow trout population
ig 146,352, with a 95% confidence interval of 120,263 to
186,898. The 1972 population estimate is 206,185 rainbow
with a 95% confidence interval of 174,353 to 252,237.
Interpretation of the results of the studies and of the

trout population size could vary among analysts. Other
population estimates using other methods would be possible.

In the Skagit River downstream from Gorge dam, several
species of anadromous and resident fish are found. Chinook,
pink and c¢hum salmon and steelhead trout spawn, and their
progeny spend early stages of development in the mainstem
of the Skagit River before migrating to sea at the smolt
stage. Coho salmon spawn in the tributary streams and
complete their freshwater period of life in the Skagit River
before migrating to gea. Chinook, pink, chum and coho
salmon spawn in the fall of the year and steelhead spawn
in late spring. In addition to anadromous fish there are
several species of resident fish, including rainbow trout,
which are part ¢f the valuable fishery rescurces of the
Skagit River.

2.9 UNIGUE BIOTIC REEQURCES

Ross basin, which lies west of the Cascade crest,
containg vegetation typically found to the west of the
crest mixed with some species commonly found to the east.
This influence is most evident on the east side of Ross
Lake, where wet, western siope forest gradates to dry, eastern
slope forest. For example, Pondercsa pine, lodge pole pine,
subalpine fir, and Engelmann spruce, associated primarily
with ecosystems east of the crest, are found on slicpes
east of Ross Lake.

Big Beaver Valley (Figure 2-13) according to
the U.S. Forest Service, contains an ecosystem of value
for future education and research. The Pacific Northwest
Natural Area Committee, a federal inter-agency grcup that

was concerned with indentifying and protecting Research

Natural Areas on Federal lands, of which Forest Service
personnel were participating members, searched for

western redcedar (Thuja plicata} stands intermixed with
associated plant communities in a major valley bottom. A
community mosaic fulfilling the pertinent requirements,

those being (1) substantial old-growth stands of western
redcedar, (2) other conifercus forests, (3) riparian

hardwood forest, and (4) aguatic and semi-aquatic communities,
was determined to be a suitable example for a Research
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Natural Area. This particular grouping of plant communities,
{not the communities studied individually) is of keen
interest to ecologists for its educational and research
values. Western redcedar groves of similar size and

age class exist elsewhere in the Cascades but not as a

part of this particular valley bottom community mosaic.

Big Beaver Valley appeared to be the most complete ecosystenm
of this type in existence but was excluded from consideration
as a designated Research Natural Area because of the High
Ross proposal,

The old-growth western redcedar in Big Beaver Valley
has aesthetic value in addition to research values but as
a species 1t 1s duplicated in other parts of the Cascade
Range. Being extremelvy long-lived, it occupies both
intermediate and climax stages in plant succession. Western
hemlock, depending on site factors, such asg soil depth,
and soil meisture, will eventually assume dominance in the
climax stage. Although western redcedar is very susceptible
to pathological agents after several hundred years and
generally requires open, exposed areas for successful
reproduction, longevity and limiting site facters insure
its position as a climax species in many locations.

Applicant has identified areas in Canada below
and above 1,725 feet where the rare plant type Rhododendron
macrophyllum occurs. The Canadian portion of the Skagilt
Valley contains a stand of Ponderosa pine which is an
unusual example of the transitional character of the
plant communities in the Skagit Valley. Ponderosa pine
is commonly found in the drier regions east of the
Cascade crest but due to c¢limatic and soil factors occurs
on slopes east of Ross Lake.

2.10 SOCTIO-ECONOMIC CONEIDERATIONS

The Ross dam development is bordered on the west
and south by the North Cascades National Park, on the
southeast by Mount Baker National Forest, and on the east
by the Pasayten Wilderness Area. Other federally owned
landés adjacent to the Naticnal Recreation Area, which
encompass the development, include Glacier Peak Wilderness,
Lake Chelan National Recreation Area, and Okanogan National
Forest (Figure 2-1). This vast area of federally owned
and controlled lands, encompassing in excess of 1,535,000
acres, limits population growth in the immediate project
area.

Proceeding 5 miles from Ross dam southwestwardly
on State Route 20, the first town is Diablo with an esgtimated
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1970 population of less than 100. lNewhalem, 5 miles

1
2. further west, has slightly over 100 people. Both villages
3. owned by Seattle were constructed for emplovees of the
4. Ekagit River developments and are inhabited by families
5. employed by Applicant. Marblemount, with a 1970 population
©. of 350, is located approximately 15 miles southwest from
7. MNewhalem, at the point where State Route 20 turns westward,
€. Pecople sntering the HNorth Cascades complex from the west
Y. would pass thrcough these small towns.
10,
11, State RBoute 20 was recenily extended from Diablo,
12, eastward to a point near Mazama, Washington (See Figure
13. 2-4). This extension permits direct access from the east
14, as well as the west. The larger potential demand for project
15, recreational use is from the west where the cities of Seattle,
1¢6. Everett, and Tacoma are located. A lower population density
17. east of the development is evidenced by the first town
18. on State Route 20 which is Mazama, Washington, with a 1973

1%. estimated population of 20. Wenatchee, with a 1970 popula-
20, tion of 16,912, is located 100 mileg further to the south.
Z2i. In a 50-mile radius from the development center, the

22. estimated 1973 population was slightly over 6,000. In

23. a 100-mile radius, which inciudes the cities of Everett

24, and Bellingham, over 487,500 people reside.

25,

20. Egstimated 1973 population statistics for Skagit and
27. Whatcom Counties are 53,000 and 89,000, respectively, with
28. dense concentrations in the western sections. Both counties

29. are sparsely populated, with 30.2 persons and 38.5 persons
30. per sguare mile for Skagit and Whatcom, respectivelvy. In
31. 1970 approximately 2,500 persons lived in the eastern two-
2. thirds of Whatcom County, the site of the development,

331, while the remaining one-third of the county was home for
34. approximately 79,500 people. A similar population distribu~
35, tion pattern is illustrated in Skagit County by drawing

36, & north-south line through the town of Concrete, 15 miles
37 west of Marblemount., In 1970, 1,018 pecple lived east of
3g. the line while 51,363 people resided in the western section
3. ©of the county.

40.

41, Marketing data for Skagit and Whatcom counties show
2. that the basic trading area for the two counties is the

43 . Bellingham-Mt. Vernon reglion while the major regional

44. trading area is the Seattle metropolitan area in King County.
45. Large, urban areas from Bellingham south to Tacoma dot

4¢ . the Puget Sound coast. 2 rough indication ¢f the develop-

47. ment's recreation potential can be obtained from 1970

48 . population figures of 1,238,107, and 332,521, respectively,

49, for the urbanized areas of Seattle - Bverett, and Tacoma.
50. With the cpening ©f the eastern portion of State Route 20
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(North Cascades Highway) the inhabitants c¢f the Spokane
urkan area (229,620, in 1270) have a direct route to

the development area as well as the pecple of Wenatchee.
With improved access, persons living both east and

south of Ross dam would place more emphasis on the Ross
Lake National Recreation Area for leisure time activities.

Both Skagit and Whatcom counties are egually
divided between urban and rural residents. Data for 1970
1. show that 46.3 percent of the population in Skagit and
11. 51.5 percent of the population in Whatcom was classified
12, as urban. Trends in population growth in the two counties,
13. however, present distinct differences. Detween 1960 and
14, 1970, Skagit County's tetal population increased by two
15. percent while the rural portion declined by 0.7 percent.
1¢. Whatcom County showed an overall increase of 16.5 percent
17. and an increase in rural inhabitants of 20.2 percent.

14, Urban growth in Whatcom County also surpassed that of
1y, Skagit County by about eight percentage points.

[CoRResiE N o NS N SR U B

21. 2.11 ECONCMIC DEVELOPMENT

23, Economic data for both Skaglt and Whatcom Counties
24, in 1970 show that earnings, which comprised roughly 78

2%, percent of total personal income, amounted to $371 miilien.
26. The general importance of various economic sectors is shown
27. 1n Table 2-3.

29, The private, non-farm sector acceounted for most of
30, total earnings. Manufacturing alone accounted for 25 percent
31. of total earnings in the two-county area. Wholesale and
2, retail trade and services made up 28 percent of the total,
33, Howeveyr, over the 20-year period depicted in the table,
34, government earnings, particularly State and local, surpassed
315, the wholesale, retail, and service sectors in terms of
36. increases in relative importance. The data also illustrate
37. the minor importance of agriculture.
38.
39.
40,
41.
42,
43,
44,
45,
46,
47,
48,
49,
50.
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Earnings by Broad Industrial Sectors
{Skagit and Whatcomr Counties)

1950 1962 1970
1,000's of 5% 1,000's of % 1,000's of %
bollars Total bellars Total Dellars Total
Total Earnings 113,036 1060.00 198,125 140.060 371,155 106.0¢
Farm Earnings 17,113 15.4 17,954 9.06 25,822 6,98
Total Non-Farm Larnings 095,923 84 .86 180,171 90.94 345,233 R3.02
Govt. Earnings 15,944 i4.11 36,822 18.59 78,035 21.0:2
Federal 3,851 3.41 7,587 3.83 10,256 2.76
State and Local 12,093 10.70 29,235 14.76 67,779 18.2¢
Private N§n~Farm 75,979 70.76 143,349 72.35 267,188 71.99
Manufacturing 27,Géi 24.47 51,432 25.96 93,328 25,12
T 5 1 ¥ B B B R 933 .25
Contract Construction 5,853 5.18 12,520 6.52 33,355 8.99
Transportation 6,896 6.10 11,944 6.03 21,225 5.72
Communication and
Public Utilities
Wholesale and Retail 22,310 19.74 33,808 17.06 60,104 16,19
Finance, Insurance,
and Real Estate
Services 11,269 9.97 25,322 12.78 45,276 12.2¢
Other 2,681 2.37 2,323 1.17 3,399 .82
source: U.5, Department of Commerce.
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1. hnother measure of relative economic importance is
2. the number of employees in the various gsctors of the

3. economy as shown in Table 2-~4,

4.

5. Table 2-4., Industry of Fmploved Persons 1970 -

6. Skagit and Vhatcom Counties

Industry

Number of Emplovyees

Percent of Total

50. by state and county is shown in Table 2-5.

Skagit ; Whatcom Skagit | Whatcom

Agriculture, Forestry and 1,433 2,274 7.9 3.0

Fisheries

Mining 17 66 0.1 0.2

Construction 1,185 1,779 6.5 6.2
{ Manufacturing 4,254 5,379 23.5 18.9

Transportation, Utilities, 1,115 1,788 6.2 5.3

and Communications

Wholesale and Retail Trade | 3,641 6,220 20.1 21.8

Banking, Investment, and 594 1,170 3.3 4.1

Finance

Services 4,943 5,641 27.5 30.3

Public Administration 873 1,171 4.8 4.1

Total 18,095 28,488 ) 100.0 100.0
Source: U.S. Department of Commerce. General Social and Economic
Characteristics. 1970.

40. Manufacturing, wholesale and retail trades and

41. services provide most of the Jjobs. Both counties reflect

42. this general employment pattern.

473,

44, 2 further breakdown of the manufacturing sector

45. shows that in both counties the lumber and wood products

46. industry along with other wood related industries account

47. for the largest number of Johs.

48,

49, B general description of income and employment
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1., Table 2~5, Income and Employvment, 1969
B B __State | Skagit | Whatcom
Civilian Labor Force, 7 Unemplovyed é 7.9% ? 8.47% : 7.5%
Families, Total i 862,542 13,833 % 20,319
Median Income $10,407 | § 9,407 | $ 9,431
Mean Income 511,511 510,376 | $10,304
% with income of less than 1 |
poverty level 7.6% 8.6% &.7%
% with income of $15,000 _
or more 22 .87 17.7% 16.8%
Per Capita Income of Persons 3,370 s 3,072 S 2,960

Source: U.S, Department of Commerce. General Social and Economic

27,
25,
29,
30.
3%.
32.
33,
34,
35.
36.
37.
38,
39,
44,

4

1.

-

£om
43,
44.
45,
46,
47.
48,
49,

Characteristics. 1970.

Elementary school facilities are provided for
children of Applicant's employeeg at Newhalem and Diablo.
Approximately 33 miles from Newhalem at Concrete, serving
an estimated population of 2,192, is another school district
consisting of an elementary and high school. The high school
at Concrete is the only one serving the area from the project
to Concrete. A decrease in population of the area between
Concrete and Marblemount has lessened the demand for educa-~
tional services and thus, Marblemount and Rockport do not
provide such services.

The nearest health services to the development are
at Newhalem where a full time nurse and small clinic are
available primarily for Applicant’s employees and families.
Professional services of a physician are available at
Concrete, approximately 45 miles from the development. Addi-
tional health services are available at hospitals located
in both Mount Verncn and Sedro Woolley, about 85 miles and
75 miles from the development area, respectively. According
to the Skagit County Planning Commission, helicopters could
be made availlable for emergency evacuations from the North
Cascades Complex. The Planning Commission also has advised
that an ambuiance would be staticned in the town of Concrete.
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2.12 CLIMATE

The climate of the area surrcunding RosSs reservolr
can be characterized as maritime. At the lake shore
summers are warm and dry with a few days of temperatures
above 90°F each vear. The winters can be characterized as
wet and cold with severe conditions in the mountains
surrounding the reservoir.

The average monthly temperatures at the Ross
powerhouse, according to U.S. Weather Bureau records over
a 1l0-~vyear period from 1961-1970, range from 32.2° for the
coldest winter month of January to 65.8°F. for August, the
warmest month. The coldest day was -10°F. on December 30,

1968 and the coldest month was January 1969 with an average

temperature of 22.1°F. The entire lake froze over twice
during the period of record, in December 1968 and January
1969. The highest recorded temperature at the dam during
the l0-year period was 101°F on August 31, 1967. The
1969 yearly average temperature was 48.2°F at Ross dam,
48 .2°F at Diablo dam, and 49.4°F at the town of HNewhalen,
The average maximum and minimum temperatures recorded

at Daiblo dam bhetween 1931 and 1960 were 57°9F and 40°F.

The extremes during the period of record were 106°F and -10°F,

The precipitation pattern in the Ross dam area
is essentially maritime with most of the moisture coming
during winter and gradually decreasing during spring and
summer. Nearly 50 percent of the precipitation normally
falls during November, December and January and 75
percent of the total precipitation falls from October
through March. Less than five percent of the annual
precipitation normally occurs in July and August, the
warmest months, Total precipitation figures show a
maximum of 9.8 inches in January and a minimum of (.95
inches in July. During the 1961-70 period of record the
iowest vearly precipitation recorded at Ross dam was
43.4 inches while the maximum was 69.9 inches. Precipi-
tation averages about 64 inches during the vear at
Ross dam. In 1969, the driest year in the survey
pericd, precipitation at Ross dam totaled 43.4 inches
whereas the precipitation downstream at Diablo dam
and Newhalem was 59.6 inches and 60.4 inches, respectively.
This record low precipitation at Newhalem was 17.9 inches
below the 30~year average. Losses from lake evaporation
average 25 inches on a yearly basis.,

Ross Lake receives less snowfall than the Skagit
Valley in Canada. In the area around the lake shore, the
snow will often be relatively shallow and become abruptly
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deeper at about 2,500 feet elevation. Plants on the lake
shore willl develop leaves and flowers about a month earlier
than plants of the surrounding area.

The average monthly and yearly snowfall, measured
in inches, at Diablo dam during the period of record
(1931-60) is as follows: {*)

Gct., Hov, Dec. Jan. Feb. Mar . Zpr. Total
.1 5.1 16.8 23.4 16.5 9.5 5 71.9
* No snowfall was measured from May through September.

Average snowpack in inches of water over 20 years,
1951-1970, from 13 snow measuring stations in the Ross
reservolir area ranging in elevation from 1,900 to 6,500
feet are listed in Table 2-~6. The data indicate that
total snow accumulation has been fairly uniform with
the exception of 19%4 and 1956 which are the maximum
VEars.

Table 2-6, A Snowpack In Inches Of Water
1951 - 30.6 1961 - 22.3
1952 - 21.5 1962 - 16.5
1953 - 22.7 1963 - 11.4
1954 - 37.1 1964 - 2B.3
1855 - 23.8 1965 - 23.9
1956 - 40.6 1966 - 22.9
1857 - 23.7 : 1967 - 26.9
1858 - 16.8 i968 -~ 19.1
1959 -~ 23.5 1969 - 25.1
1960 - 18.2 1970 - 16.7

The Ross reservoir receives sunshine approximately 20
percent of the daylight hours during the winter, 40 to 50
percent of daytime in the spring and fall, and 606 to 70
percent during the summer.
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1, 2.13 WATER RESOURCES

2.

3. The Skagit River (Pigure 2-14) drains 3,105

4. sg. miles, 400 sg. miles of which are in Canada,

5, dinto Puget Sound. Approximately 1,000 sg. miles of

6. the drainage area lie above Ross Lake. The basin has

7. an average annual rainfall of 71 inches and an average

o, annual runcff, measured at Marblemount, of about 3,860,000
9. acre~feet,.

10,
11. The Skagit River contributes more annual runoff
172. into Puget Sound than any other river in the area. About
13. 13 percent of the Skagit River watershed lies in Canada
14. Dbut 94 percent of the runoff originates in Washington State.
15. The shielding effect of the mountain ranges tends to reduce
15. zrunoff from the upper portion of the Skagit basin. Approxi-
17. mately 30 inches of runoff are produced annually from the
18, upper basin compared to 140 inches annually from the lower
19, basin tributaries.
20.
21, Much of the precipitation in the upper Skagit basin
22. occurs during winter and is stored as snowpack until
23. spring. The upper Skagit basin has numercus glaciers
24. which help regulate streamflow by contributing runoff in
25. spring and summer and provide a significant part of the
26. lowflow during the dry, hot summer. The highest
27. monthly average discharge of the Skagit River occurs
28. in June, Minimum lowflows occur in the upper basin tribu-
249, taries in February or March, and on the lower river in
30, September.

31.

2. Floods in the Skagit basin are caused by a combination

33, of rainfall and snowmelt. Flood control storage in the

34, Ross Reservoir was helpful in controlling the floods of

35, 1949, 1955, 1959 and 1961. On these occasions the Ross

3¢, powerplant was shut down to hold back the greatest possible
37. amount of water and at such times the City of Seattle

38, borrowed or purchased energy to meet its power needs.

3. During the 1949 flood, enough water was held in Ross

40. Reservolr during flood control operations to cover

41, 116,000 acres to a depth of one foot. As previously

47 . indicated, preliminary studies by the Corps of Engineers
41, indicate that i1t may be desirable to increase the amount
44. of flood control storage provided by Ross Reservoir.

45,

46. 2.14 RECORDING STATIONS

47.

49, U.5.G.S5. monitoring stations record flows and gage
49, heights on the Skagit River near Alma Creek and on Big

50, Beaver Creek. & summary of the data recorded for the period
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1%.

21.
22,
23,
24.
25,
26.
27.
23,
29,
30.
31,

-

33,
34,
35,
36,
37.
38,
39,
40,
41,

43.
44,
45,
46.
47,
48,
49,
50,

of record is shown in Table Z-7. The gtreanflow at these
stations varies considerably throughout the yvear. Maximum
flows occur from June through September and minimum f£lows
are normally cbserved from November through April.

Table 2-7. Hydrologic Data from two Gaging Stations near
Ross dam
Big Beaver
Skagit River | Creek near
|above Alma | Newhalem (1940
Creek {18950 to 1948 and
to 1972) 1962 to 19569)
Drainage Rrea
{sg. miles in Canada) 400
{Total sg. miles) 1,274 63.2
Average Discharge
{ac, ft./year)} 4,126,000 299,900
Max, Digcharge {(cfs) 38,500 4,420
Min. Discharge (cfs) 590 654
Mean Annual 5,695 414
Discharge {cfs)

The Skagit River gaging station, located 0.6 miles
upstream from Alma Creek, has recorded streamflow data from
October 1950 to September 1972, as shown in Table 2-8. The
drainage area above this station encompasses 1,274 square
miles of which 400 sguare miles are in Canada. All diver-
sions in the river above the gaging station are returned to
the river above the station. During the period of record
(1950-1972), the maximum discharge was 38,500 cfs recorded
in June of 1967. The minimum recorded flow was 980 cfs in
December 1957.

The Big Beaver Creek gaging station, located 3
miles north of Ross dam on the left bank of Big Beaver Creelk,
hag a 63.2 sguare mile drainage area. The period of record
is from March 1940 to September 1948 and from October 1962
to September 194%, when operation of the gaging station
was discontinued. The maximum discharge at this station
was 4,420 cfs in October 1963. The record minimum
discharge was 64 cfs in March 1969. The average annual
discharge was computed to be 414 cfs (29%,900 acre-feet).
No regulation or diversion takes place abowve the
station,
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1. At the International gaging station on the Skagit
7. River near Hope, B. C., gage heights have been recorded
3. since December 1953, Flow measurements have not been
4. recorded because the gage is located in the upper reaches
5 of Ross reservolir and the water level measured at this gage
6. 1is subiject to backwater from Ross reserveoir. The maximum
7. height shown for the period 1967 to 1972 was 21.37 feet
. recorded sometime between July 6 and August 23, 13872, whereas
5. the minimum recorded height was 1.25 feet on March 5, 1955.
10. Data collected at this monitoring station and others in
11. the area are available in U.5.6.8. publications issued
12, annually (46).
%2‘ Water for consumptive uses in rural areas of the

15. upper Skagit Valley is supplied by wells from ground water
1¢. sources while towns such as Marblemcunt and Concrete have
17. small water supply systems. Because of the undeveloped
1g. character of the Ross basin, many of the small streams are
19, sulitable for most domestic water uses.

21. In the immediate vicinity o©of the project, waste
22. disposal is handled on an individual dwelling basis by
23. means of septic tanks. The town of Concrete, Washington

24. has a sewage treatment plant. Solid waste is deposited at
25. designated dumping areas.

26.

27, 2.15 WATER QUALITY

28

29, The water guality of the Skagit River is considered

30, excellent and suitable for most uses. Much of the sediment
31. in the upper Skagit, a large proportion of which originates
2. as glacial runoff, is captured in Ross reservoir, thereby

33, improving water guality downstream. There is no evidence

34. of significant man-induced polluticon entering the basin above
35, Ross dam. Water guality data collected from Ross Lake and
16, adijacent measuring stations are published annually by the

37, U.5.G.5. {47)

38

319, Daily water temperatures have been recorded since
40, January 1953 at the Skagit River gaging station 0.6 mile
41 . above Alma Creek. Records of this station show the maximum

42. water temperature observed during the period of record to
43. be 56.3°F on July 30, 1961, September 5, 1966, and July 31,
44, 1970. The maximum water temperature recorded in 1971 was
45, 51.8°F, occurring several days in July and Rugust. The

46. minimum water temperature observed during the period of

47 . record was 34.7°F. on March 1, 1956, and on several days

4%. in January and February 1969. The minimum water temperature
49, recorded in 1971 was 35.6°F, occurring from the 3rd through
50. the 12th of February. The months with the coldest water
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temperatures are January, February and March, when the
water normally ranges from 35.6°F to 41.0°F. The months
with the warmest water temperatures are July, August, and
September, when the temperature of the water ranges fronm
46,4°F to 51.8°F, Menthly maximum and minimum water
temperatures are listed in Table 2-8.

Table 2-8

Monthly Max. and Min., temperatures 1n dJdegrees Fahrenheit,

Skagit River above Alma Cresk - from Dec. 1950 to Sept. 1965.

Maximum Minimuam
Jan 43 36
Feb 43 36
Mar 44 35
Apr 46 38
May 48 40
Jun 53 44
Jul 56 45
Aug 55 48
Sept 53 47
Oct 53 45
Nowv 50 39
Dec | 47 39

The Skagit Fisheries Committee report included a
reference to water temperature sampling conducted by the
Applicant from July 1970 through November 1971. In summary,
the report indicates the presence of a well defined
thermocliine during the summer months. 2 maximum surface
temperature in Ross Lake of 75°F was recorded at Hozomeen
on August 1, 1971. Maximum observed water surface tempera-
tures cof 65.5°F and 62.5°F were recorded on adugust 20,

1971, midlake at Devils Creek and on August 19, 1%70, at
the Ross intake, respectively.
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Z-53

Other water analyvsis data of Ross Lake are contained
in Table Z-9% which is reproduced from the 1971 committes
report. This sample, which was taken on May 27, 1971, is
included here as a general gulde to the existing water
quality of the reservolr.

2.16 MOISE AND AIR QUALITY

The prodect area is sparsely populated and there
i no industry in the vicinity. There are no monitoring
stations for noise and air guality in the Ross basin.

2.17 UNIQUE PEATURES

The National Register of Historic Places and other
sources list no historic or archaeclogical sites {(national
or local) which would be affected by the proposed project.
The State Office of Archaeclogy and Historical Preservation
has indicated that there are no historic sites in or near
the development area. An archaeocological survey was conducted
by Washington State University for the Rpplicant and no
sites were found.

BEig Beaver Valley (Figure 2Z-13), is valued for
its scenery and unigueness and for providing foot trail
access to the Pickett Mountains., The Valley contains a
unique ecological relationship according to the U.S. Forest
Service, called the Cascade Valley Mosalc Community, which
includes the redcedar forest and several other plant
communities woven into an escological complex.

Scenige vistas provide the visitors to this area
with views of the rugged Cascade Mcountains and the
numerous glaciers at higher elevations (FPigure 2-2). The
existing development is unigue in that it is the core of
a National Recreation Area and 1s protected from high
intensity, commercial development, because it is
surrcounded by federal lands managed primarily for their
natural resource values.
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TABLE 2-9
WATER ANALYSIS - ROSS LAKE

Station f 1 - South End - 25 foot depth
Station # 2 = South End - 100 foot depth
Station £ 3 ~ North End= 25 foot depth
Station # 4 - North End - 100 foot depth

Date Collected _
May 27, 1971

Results in milligrams per liter {PPM)‘except * and BOL - below detectable level

Sta. #1 | Sta. # 2 Sta. * 3 Sta. * 4

Alkalinity 24.5 25.5 28.4 25.5
Calcium {Ca) 10.4 11.4 11.6 10.4
Free Carbon Dioxide (CQz) 5.0 2.8 3.7 3.9
Chloride +6 0.5 apL 0.5 BOL
Chromium {Cr ) BDL BDL 131 BDL
Copper .025 015 .025 .02
Fluoride - «0.1 < 0.1 <0.1 <0.1
Herdness {CoC-Ds) 32.4 37.0 36.0 32.0
Iron {Fe) 0.05 0.03 0.05 0.03
Lead (Pb) <0.005 < (0.005 < 0,005 <0.005
Magnesium (Mg) 1.56 2.07 1.7 1.44
Manganese (Mn) «0.025 <0.025 <(0.025 <0.025
Nitrogen (Ammonia) —_ 03 015 015
Nitrogen (Nitrcte) 0.25 0.1 <0.05 < 05
Disselved Oxygen 11.5 11.6 10.9 11.5

| Phosphate {Poé) 04 w035 .03 .03
Potassium (K) 0.4 0.4 0.45 0.45
Residue (Total) 39 47 24 21
Residue - Filterchle 7 8, 9 10

1 Residue - Non-Filterable 32 39 - 15 11
Silica (Si0,) 7.0 7.2 7.8 7.0
Sodium (NG 1.4 1.0 1.5 1.6
Sulfate (SC ) 4.7 4.3 4,7 3.4
Surfactarits .008 026 .025 - .023
Tannin-Lignin 0.1 <0.1 0.15 0.1
* Color Units 5 5 5 5
* Temperature © C (° F) 7.5 (45.5)| 6.5(43.7) | 9.5(49.1) | 6.0 (42.8)
* Turbidity - JTU 1.5 1.0 1.6 0.9
* Secchi Disc 17' 14
* pH Units ’ 3 7.12 7.42 7.31 7.26
* Specific Conductance S,umhos,/cm 1 64 58 70 &4
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ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

L

-1 ECONOMIC IMPACTS

Raising the level of Ross reservoir 122.5 feet and

- increasing its maximum surface area in the U.S. by 3,600

- acres would cause greater economic impact outside the

- enlarged development boundary than within the development.
- Economic development would be greater in the surrounding

. areas of private land because of the large acreage of

- federal lands which encompass the development. Any

- development would be greater in Skagit County than in

. Whatcom County because the access route to the project

. from the populated areas tc the west passes through

. privately owned land in Skagit County.

The opening in 1872 of the eastern stretch of the

- North Cascades Highway (State Highway 20) which connects

- the Diablio Lake area with the town of Mazama in Okanogan

- County has had a major impact on the local economy. The

. completion of this east-wesgt link has resulted in increased
- traffic and greater demand for related services. Highway

- 20 is therefore a significant factor which must be consid-
. ered in assessing future economic trends,.

The extent of the economic impact of the proposed

. High Ross development on populated areas surrounding the

. federal lands will depend to a large degree on the construc-
. tion of the proposed recreation facilities. These populated
. centers include Marblemount, Rockport, Concrete, Lyman,

. and Sedro Woolley in Skagit County along the North Cascade

- Highway on the west side of the Cascade Mountains and

. Mazama, Winthrop, and Twiep in Okanogan County on the east

. side of the Cascades. A limited selection of lodging,

. food, and supporting services is available to visitors in

. these towns. The recreation season extends from approxi-

. mately June through September. During winter the North

. Cascades Highway is closed to through traffic. Aadditicnal

. motels and restaurants would probably havt to be operated
-on a seasonal basis. Construction of additicnal

. recreational facilities at Ross would increase the

- demand for motel accommodations by non-camping visitors

-and would stimulate the construction of other public service
- facilities.

Employment resulting from the proposed action

-would be increased. It is estimated that a two-year

« period would be required for construction of the dam with
. reservolr clearing operations and construction of

- recreation facilities extending about four years beyond
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33

37
38

41

43

this initial construction phase. During the first
two years, an average of approximately 250 workers would be
employed at the development. A work force of about 325

. would be required during the last 16 months of that two-
. year period. A shortage of local housing and services
. may force some workers to commute long distances. However,

the employees classified as truck dirvers and laborers,

. which is estimated to compose 62 percent of the work force,
. may already live in the surrounding communities. On the

10,
11,
12.
13.
14.
15.
16.
17.
18,
19,
20.
21.
22.
23.
24.
25,
26.
27.
28.
29.
3G,
31.

other hand, following completion of the dam, the size

of the work force would drop rapidly from 325 ¢ 50 and
finally to 15 in the last two years of reservoir clearing
operations. The rate of emigration of vounger people

might be temporarily reduced by dam construction sob
opportunities as well as by the demand for labor and manage-
ment help associated with comnstruction and coperation of
tourist and other service facilities.

3.2 RECREATION

Two impacts need to be considered in a discussion
of the environmental impact of recreation at the Ross
development. First is the impact from the proposed
changes in the dam and the larger reservoir to be
created; the other results from the NPS administraticn
of lands surrounding the proiect as a National Recreaticon
Area for high-intensity public use.

The Applicant's proposal to raise the height of
Ross dam would increase the total reservoir surface area
by about 8,300 acres of which 3,600 would be in the U.S.

. Of the lands to be flooded in the U.S., 1,250 acres would
.be in the Big Beaver Valley, a roadless valley containing
34,
35.
36.

a gtream, marsh, and forest. This valley, accessible
only by foot, extends from the west shore of Ross Lake
into the north portion of the adjacent North Cascades

. National Park (Figure 2-15) and is used mainly by
. hikers and backpackers.

39.
40.

The other U.S. lands to be flooded are adjacent

. to Ross Lake and extend to the Canadian border. There are
42,

thirteen campgrounds on these lands, all ¢f which, along

. with existing connecting trails and foot bridges, would
44 .
45,
46,

be inundated by the higher reservoir. Applicant proposes
to replace facilitiegs at a higher elevation.
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The numbers of boats and boat trips on the Diablo

. Lake excursion to Ross dam were increased in the past

. year. A restaurant and lounge are proposed for construc-
. tion adjacent to the departure point on Diablo Lake. In
. addition, a wvisitor's reception center and interpretive

. center is planned to be provided immediately below Ross

. dam. An application for approval of construction of this
. facility is pending before the Commission.

The NPS originally proposed to develop an access

. road and recreation development at Roland Point (See

. Figure 3-1). Further consideration of this plan by the
. NPS found it to be infeasible and an alternative access
. route from State Highway 20 to Ross reservoir is now being
. considered, The NPS reccmmends using the Applicant's
. construction access reoad for permanent access t0o Ross
. reservoir,

A proposed road connecting Ross Lake with the

. North Cascades Highway would provide for boat launching
. and a convenient entrance for large numbers of wvehicles
. and persons. At present the project reservoir is acces-
. sible by car at only one point from Canada. Boat

. launching facilities near the dam would make access a

. simple matter for some individuals who otherwise

. would not venture into the area. Impacts caused by

. improved access would carry over into other parts of

. the reservoir through increased use by boaters. Noise,

. air and water pcllution would increase from added boating
. and vehicular traffic,

. 3.3 PLANT COMMUNITIES

In reservolr clearing operations, large guantities

.of timber and other plant material would be removed or

. burned. Estimates prepared by Applicant's consultants

. indicate that the volume of timber between elevations
.1,602.5 feet and 1,727 feet approXimates 70 million

. board feet on an area of 3,600 acres in the U.8. The

. largest tract of land would be in Big Beaver Valley

. where extensive stands of cold-growth western redcedar,
.western hemlock and Douglas fir occur. Applicant states
. that merchantable timber will be felled and floated
.offsite. Depending on reservoir drawdown at the time of
. the harvesting operations, water and air quality would
.be affected differently. More debris entering the

. reservoir at full elevation would have a temporary effect
.on water guality. Disposal of slash by burning would

. adversely effect the guality of the air but such effects
- could be rapidly dissipated due to a lack of other sources
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of air pollution in the vicinity.

Much of the perimeter of the Lake is characterized

. by steep, rocky, slopes, and the proposed higher reservoir

level would eliminate 2,350 acres of shoreline and its

. existing biotic communities between elevation 1,602.5

feet and 1,725 feet. Thus, this area would be transformed
from a terrestrial habitat to an aguatic zone. In Big

. Beaver Valley alone, about 1,250 acres would be inundated,
. almost 35 percent of the total inundated acreage in the

. U.5. At reservoir elevation 1,725 feet broad, flat Big

. Beaver Valley would become an arm of Ross Lake approxi-

. mately 5 miles long. This new waterway would provide

. boaters a convenient access to North Cascades National

. Park and the magnificent Pickett Mountain range. On the

. other hand, the valley bottom community mosaic, evaluated
. as being of unique research and educational value by

. certain ecologists, would be lost. The eight broad plant
. types described previously are found elsewhere in the

. Cascades region or would not be affected by the higher

. reservoir level. What would be lost in Big Beaver Valley
. is the old-growth western redcedar stands in associa-

. tion with other valley bottom communities. After raising
. the reservoir level, old growth redcedar stands would still
. exist in the upper end of the wvalley and elsewhere in

. the Cascades but different site factors develop different
. successional patterns of vegetative development from those
. now found in Big Beaver Valley.

The biotic communities immediately above 1,727

. feet would be affected to a slight degree by the removal

. of adjacent vegetation and the closer proximity to a large
. body of water. Because several plant types have specific
. site requirementsg, alteration of the microclimate adjacent
. to the reservoir would have some minor effects on plant

. succession. Removal of vegetation below 1,727 feet would
.destroy a source of reproductive material such as seeds
.and stump sprouts.

. 3.4 WILDLIFE

The clearing of vegetation from elevation 1,602

.up to elevation 1,727 and the subsequent inundation up
.to 1,725 would adversely affect the wildlife of all
.sections of the Ross Basin in both the U.S. and Canada.

. The extent of the impact on each species would depend
.on factors both intrinsic and extrinsic to the species.
.Intrinsic factors include the species mobility, behavior,
.and regquirements for space, food, and cover. Factors
.extrinsic to the species include the season or seasons
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it inhabits the area proposed for inundation and its
distribution and abundance inside and cutside the are.

The UW team reported that about 25 to 35 percent

: of the entire deer winter range and consequently about
.25 to 35 percent of the winter food supply would be
inundated by enlarging Ross Lake. The extent of the

impact canncot be predicted with a high degree of accuracy.

: However, because of the behavior of deer and the nature of
their habitat, it is probable that the population would

be reduced by more than 25 to 35 percent.

Deer which would normally winter below elevaticon

" 1,725 would be forced to move to adjacent areas and
" compete with established animals. During most winters,

these deer ranges are at carrying capacity. Hunters do

. not harvest enough deer to lower population levels below

carrying capacity, and no event other than hunting can
be expected to reduce the populations below carrying capacity
on a regular, annual basis. Low hunting harvest is expected

to prevalil even if more hunters come to Ross Basin.

The number of deer which would die during cne of
the first few winters after clearing would approximate the
number of displaced deer, no matter how mortality were
distributed among the displaced deer and the deer incumbent

. to the land above highwater. Adverse impacts other than

direct die-off could be low reproductive success of the
undernourished survivors and damage to the vegetation
caused by overbrowsing. Carrying capacity would be lower

"until the vegetation could recover, an event which might

take several years.

The UW team reported field data which indicate

. that additional water surface in the higher reservoir

. could have a warming effect on the land. The reports

. suggest that the higher reservoir could cause the snow-

. melt or shallow snow zone to recede to a higher elevation
. thereby creating new winter habitat for deer. The

. predicted results from this possible warming trend seem

. too optimistic. It is not likely that the warming effect
. produce either a shallow-snow zone, or an early change

. in plant associations, sufficient to be of material

. benefit to deer.

One means of assessing the effects that the

-proposed increased impoundment could have on deer
-populations in Ross Basin would be to examine what
-happened after Ross Lake was enlarged by the raising of
-Ross Dam in 1948. The following guotation is from pages
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4 and 5 of the 1871 UW report: "By 1948 the lake was
formed and the total amount of deer winter range reduced
substantially. The extensive flat of Little Sahara, for

. example, was now under water. In 1952 a Forest Service

_ observer stated, 'Since then (1946) we have had about

. four severe winters with many deer carcasses found in the
. spring.f

"No doubt the loss of winter range due to flooding
resulted in competition between deer for the remaining

. winter forage, with conseguent range over-use and starva-
. tion. Only a few deer were found in 1952 {(three seen and
_ twenty estimated) where 125 had been seen in 1946.7

If the 1948 enlargement of Ross reservoir

" warmed the adjacent land in winter, apparently it was not .
" sufficient to provide new deer habitat during severe

" winters. The additional water surface in High Ross

. reservoir might bring about a milder microclimate

at a particular elevation, however, it is gquestionable

. whether this effect would offset the colder conditions
. which deer would have to endure if their winter range were
. displace 80 feet, for example, further up a mountainside.

The UW team reported that bear do not use

:the lakeshore zone any more or less than other parts
.of their habitat. They judged that a higher reservoir
_would affect bear by only slightly reducing their

. total range.

The 1971 UW survey indicated that about 35 beaver

:occupy Big Beaver Valley and about 50 percent of their

habitat would be flooded. Because of the shape of

'Big Beaver Valley, no new beaver habitat would result

from raising the reservoir and the population would be

:reéuced by approximately 50 percent. Beaver ponds provide
 habitat for animals such as cutthroat trout, wood ducks,

and muskrats, and consequently such species would be

:adversely affected.

Lowland habitat adjacent to Ross Lake and the

‘Skagit River in Canada below elevation 1,725 feet would be

inundated. Loss of these small areas of gedges, willows,

‘and cottonwood would be loss of habitat, particularly
_nesting habitat, for passerine birds such as flycatchers,
_orange—crowned warblers, and warbling vireoces.

Pond and river habitat would be decreased for

:species such as hooded mergansers, wood ducks, harleguin
.ducks, and mallards. However this loss could be offset
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by the increased amount of lake-edge habitat provided
by the longer shoreline.

Some small animals such as lizards, snakes,
frogs, and shrews have small home ranges thus the entire

. habitat for some populations would be eliminated. These

species exist outside of Ross Basin and none of them
are considered rare or endangered.

The replacement, relocation, and expansion of
recreation facilities such as campgrounds, parking areas,
and day-use areas would damage wildlife habitat. Construc-
tion activities with attendant dust, nosie, and traffic
would frighten wildlife and cause them to avold parts of
their range. Reproductive success of some wildlife species
would be lessened.

3.5 FISHERIES

The ilmpact of High Ross reservoir on the fisheries
resource can be evaluated best by considering separately
the phases of construction, reserveoir £illing and the
completed project.

Construction period: It is expected that
construction of High Ross would require at least 2 years.
The proposed construction schedule indicates that the lake

. would be lowered in the fall of the first year to permit
29,

30.
31,

the start of construction and that the water surface eleva-
tion would remain below 1,600 feet for a 24-month period.
The reduction of the lake level for construction would
expose more stream areas than under normal conditions

and would result in more silt and debris from the exposed
stream deltas being carried downstream into the reserveir.
Increased turbidity levels of the lake and of the lower

. reaches of the affected tributaries would be expected.
37.

ig.
39.

Spawning areas of trout in the tributary streams and
along the selected lake shore areas could be altered,
especially during the first construction year when the lake

.is at its lowest level. While more stream area might be
41.

available for spawning during the time the reservoir is
at a low level, the falls on Big Beaver Creek and Lightning
Creek would prevent trout from upstream movement beyond

-such barriers. The time of year that trout spawn should

-not change during the construction period. Water guality
46.

would be expected to be changed, due to Iincreased turbidity

.and run-off from additional exposed shore area. Siltation
48,

in tributary streams where spawning occurs could adversely

-affect egg incubation and hatching success in those areas.
50.

Spawning conditions in sections of streams not affected
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33.
34,
35.
35,
37.
38,
39.
40,
41,
42.
43.
44,
45,
46,
47.
48.
49,
50.

. by construction should not be altered. The fishery for

. trout in the lake could be adversely affected, especially
. during the first vear when access to the lake and mobility
. on the lake would bhe significantly restricted. These

. conditions would improve in the second year when the lake
. level is higher.

Filling period: ¥Filling Ross Lake to the

. 1,725 foot elevation is expected to require at least 2
. years. Former stream spawning areas would be inundated
. within the filling zone. The falls on Lightning Creek,
. which blocks upstream trout passage, would be flooded

. by mid-June of the first vear of £ill making available
. to Ross Lake trout new stream areas for spawning.

The stream sectionsg above the existing migratory

. range of trout from Ross Lake contain populations of

. native trout. It is not known how many trout from Ross
19,
20.
21.
22.
23,
24.
25,
26,
27.
28.
29.
30.
31,

Liake would migrate to the newly accessible areas or
how their spawning and rearing in these areas would
impact on the existing trout populations.

During the filling period, existing spawning areas
would be inundated and trout now using these locations
would have to move upstream if suitable area isg available
or find other streams in which to spawn. The success of
trout in making this type of adjustment cannot be predicted.

The beaver ponds in Big Beaver Valley below
elevation 1,725 feet would be inundated resulting in a
displacement of cutthrcoat trout contained therein. The
major spawning areas of these cutthrcat has not been
located, therefore, it is not known whether sufficient
spawning area above elevation 1,725 feet is available
to accommodate both the resident trout in the upstream
area and those displaced from inundation.

Public access to the lake would improve as
the reservoir fills. Boating on the lake would also
be safer after removal of stumps from the shore
areas.

The time of trout spawning during the f£illing period
should remain unchanged and water quality conditions for
egg incubation, hatching, and rearing should be favorable.
The Ross Fisheries Committee is continuing studies
on effects of inundation on egg incubation and hatch-
ing.

& schedule of downstream releases from Ross
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. reservoir during the filling period has not been provided.
. Low streamflow during the spring of the year could

. affect emergence and survival of salmon fry, particularly

. in the Marblemount area. This problem is currently

. under study and would need further examination if

. lowflow discharges are necessary for filling the reservoir.

Completed Project: When the reservoir is

. ralsed to its full operating level, the net amount of

. available tributary spawning area would probably be less
. than the area available under existing conditions.

. Some newly accessible trout spawning areas particularly
3. in Lightning Creek, would be made available through the

. flooding of falls and other barriers. To improve spawnhing
. areas in some streams, it may be desirable to remove log
. Jams or take other stream improvement measures. There

. should continue toc be spawning areas along the reservoir
. shoreline at inflowing streams or seepage areas. The

. reduction of the range of reservoir f£luctuations should

., facilitate tyout in reaching their spawning areas. A

. reduction in the depth of inundation of stream areas

. following the spawning period should zlso benefit

. survival of eggs and fry. When Ross Lake was raised

. to its present elevation, there was an apparently successful
. adjustment by rainbow trout to the new stream conditions.
. To maintain the fishery, it will be necessary for trout

. to adjust again to the conditions to be created by the

. higher reservoir elevation. The ability of the existing
. Ross trout population to successfully accomplish this

. further adjustment is unknown. To determine the

. net effect of the increased reservoir elevation on the

. trout production in all areas of the Ross basin would

. require a post-flooding study.

Physical conditions in the lake for the growth of

. trout have not been fully analyzed. The effect of

. increasing the area of the reservoir on the aguatic habitat
. of Ross Lake is under study and may be more predictable

. when those investigations are completed and the results

. are analyzed.

Forecasts of temperatures of the Skagit

. River downstream from the proiject, measured at a point

. six miles below Newhalem, have been prepared by the Appli-
. cant and Staff. These studies indicate a reduction of

. mean temperatures of the Skagit River with the High Ross

. development. Lower water temperatures can delay the

. date of spawning of anadromous fish and the rate of

. incubation of their eggs. The expected reduction of

. mean water temperatures, by even a few degrees, could
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delay the time of year that anadromcus fish spawn and would
extend the time of egg incubation and hatching in that
section of river in which these lower water temperatures

. would prevail. Chinook salmon, for example, spawn in the

fall of the year. The expected water temperature at that
time of year following completion of the project would

. be about 49F lower than existing conditions. This effect
. could delay the time of spawning, sxtend the time of egg

incubation, and delay emergence of the fry from the
gravel. A critical period exists when young fish begin

this timing and cause a significant loss of production.
Delayed rearing and growth could alsc adversely affect

the timing of downstream migration. Steelhead trout,
which spawn in the late spring, would encounter less of a
temperature change at that time of year, but the impact

of delayed spawning, egg and fry development and migration
of that species could alsc be significant.

3.6 ENVIRONMENTAL QUALITY

The proposed action would have little effect on
the air guality of the project area. There would be some
added air pollution of a temporary nature during the
proposed construction period from dust and emissions.

. A certain amount of air pocllution, mostly dust and noise,

. would be created by development of recreation facilities
258,

2%,
30.
31,

in the project area. Development of a proposed auto access
point from the North Cascades Highway would increased
vehicle emisslons in the project area. Construction

of recreation facilities would result in additional

solid wastes which would regquire disposal. The Applicant

. proposes to construct sealed vault-—-type restroom facilities

. at its campgrounds to avoid water pollution. Noise,
35.

particularly from added pleasure boat operation, would

.be a factor following construction and filling of the
37,

reservoir, and could have an adverse effect on the wilder-

.ness aspects and values of the Ross Lake area. NPS
39.

40,
41.

estimates that approximately 10,000 visitors per day
could be expected in the area; thus, degradation of
the environment could occur through overuse of the land

.or some of the facilities.
43,
44,
45,
46,

Depending on the extent of commercial development
and the scope and type of sewage treatment and solid waste
disposal methods that are used, water quality should not

.be altered significantly.
48,
49,

Some siltation from new construction would be

.unavoidable but this effect should be short term.
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About 600,000 cubic yards of gravel to be used
for construction of the added height of Ross Dam would

. be mined from the Crane Gravel Bar located adjacent to

the Skagit River about 1.3 miles south of Newhalem. The
application for permit states that "the land will be
retained in its natural state to be used as a portion of
a proposed future reservolir." Existing ponds near the

. gravel pit are being used for rearing salmon by the State
. Department of Fisheries. The pond created by gravel

removal would also be made available to the State for
salmon rearing.

Heavy visitor use of the area would generate
additional amounts of trash for which additional treat-

. ment and/or disposal would be required. Using figures
. from the U.S5. Public Health Service it is estimated that
. a 400~unit (assuming three persons per unit} campground

alone could generate approximately one ton of refuse

. per peak use day. Procedures for processing sewage

. effluent and for trash disposal will be included as

. part of a proposed NPS master plan, and are expected to
. follow the Service gulidelines.

The average temperature of the water released

. from Ross lLake would be colder and would affect the
. aquatic habitat of the Skagit River below Gorge dam
. For an undetermined distance downstream,

An increase in the use of motorboats on the lake

. would cause an increase in the amount of water pollution
. to some unknown, but minor degree.

3.7 IMPACT ON WATER QUALITY

The discharge from Ross Lake passes through the

. Diablo and Gorge developments before continuing down the

Skagit River. The effect of a larger Ross reservoir on

. downstream water guality are being studied by the Applicant
- and the reports will be part of the hearing proceedings.

It is expected that the mean water temperatures of the
Skagit River from Gorge dam downstream for 6 miles below

- Newhalem generally would be colder with the Ross reservoir
- at elevation 1,725 feet than at its present full level.

Under present operating conditions the Ross

- powerhouse intake invert is located about 184 feet below
- normal full pool elevation 1,602.5 feet. The powerhouse
- discharge water temperatures would begin to increase 1in
- May from about 39°F and approach 50° in July. The

- discharge temperatures would then decrease steadily



. through December until the reservoir temperature at the
,intake elevation stabilizes at about 37°F +to 39°F until

. the following May. With an increased normal full pool

.at elevation 1,725 feet, the powerhouse digcharges would

. remain around 39°F through June then begin to increase

,in July, attaining a peak of about 43°F in October and

. November as the reservolr temperature becomes more uniform,
.due to the fall turnover which starts in September.

. The increased height of the Ross reservoir with
. resulting lower powerhguse discharge temperatures would
. cause the existing water temperatures at a point six
.miles below Newhalem to be depregssed as much as 3°F to
. 4°F during the summer and fall months, as indicated on
. Figure 3-2. This depression could be much greater,

. except that the downstream Diablc and Gorge reservoirs
,are not highly stratified. The temperature gradient

, between the 5 and 200-~foot depth of the Diablc reservoir
19, averaged about 2.7°C. (4.9°F) and 3.4°C. (6.1°F) from
20. June through September of 1971 and 1972, respectively.

21.
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22 The Diablo powerhouse intake structure is located
23. about 120 feet below the normal full pool elevation 1,205
24 . feet. The powerhouse discharge temperatures are expected

25, 0o be gimilar to the reservoir temperature at the intake
26, elevation. The Diablo powerhouse discharge temperatures
27.would continue to increase slightly before the flow

28. reached a point 6 miles below Newhalem due to natural

29, warming conditions and mixing action with intervening

30, tributary flow; however, it would remain below the present
31. river temperature.

33, Additional studies by Applicant show that if the
34 . High Ross reservoir had been in operation in 1971, the
35, 8kagit River temperature at Alma Creek would have been
3¢ . reduced about 2.54°F, 3.26°F, and 3.553°F in August,

37, September and October, respectiwvely. These studies also
38 . show similar reductions for a simulation of the 1972

39, temperature regimen.

40.

41 . Staff conducted a heat budget analysis of the

42 .Rogs reservolr with normal water surface at elevation
43,1,725 feet, using the Corps of Engineers Hydrologic

44 ,Engineering Center's "Reservolr Temperature Stratification -
45, Generalized Computer Program 723-X6-L2410." Staff
4¢6.also computed the resulting temperatures in the Skagit
47 ,River at a point 6 miles below Newhalem. Comparison
48 . 0f measured temperatures under present conditions and
49, computed temperatures with Ross reservoir at full normal
50.pool at elevation 1,725 feet are shown in Figure 3-2.
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Raising Ross reserveir to elevation 1,725 feet

- would increase the surface area in the U.S. and Canada

- to a total of 20,000 acres. It is expected that the

- initial flooding of this land would cause a temporary

- increase in water turbidity in the reservoir. This should
- not be severe because the lands that would be flooded

- have been glacially scoured and the residual soils

- consist mainly of gravelly alluvial deposits. Much of

- the material that would move into suspension along the

. expanding shoreline should settle out as it moves down the
. reservoir. Additional settling of suspended soils would

. occur as waters move through Diablo and Gorge reservoir.

» During construction, when the reservolir is being maintained
. at a sustained lower lewvel, it is expected that the

. turbidity of the Skagit River downstream from the project
. would be increased for short-term periods.
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1. 4. MEASURES TO ENHANCE THE ENVIRONMENT OR T0O AVOID

2. OR MITICATE ENVIRONMENTAL EFFECTS

3.

4. Raising the elevation of Ross Lake would inundate

5. 3,600 acres of land in the U.S5. and would eliminate forested
6. lands now used primarily for stream oriented recreation

7. activities and for wildlife habitat. The flowing streams

3. which would be inundated within this area are used by trout
9. for spawning and rearing and for permanent residence by

10. some fish.
11.
l1z. The loss of wildlife habitat would affect a variety of

13. wildlife species. The UV study team reported that deer
14. populations in the Ross Basin would probably be affected

1%, most because of changes in the shrub successional communi-
16. ties which furnish significant browse material.

17.

18, " Applicant proposes to develop a browse area of

19, about 20-23% acres above 1,725 elevation on the east side
20. of Ross Lake, the work to be done during clearing of the
21. proposed reservoir area. Plant succession would be set
22. back and maintained in a seral stage by some combina-

23. tion of cutting, prescribed burning, and fertilizing.

24

25, High Ross Lake would inundate tributary spawning
Z6. areas used by trout. While significant existing spawning
27. areas would be lost by flooding, new areas for Ross Lake
28. rainbow trout wculd become availabkle by inundating log
29. jams and cother stream barriers. However, the net amount
30. of spawning area available %o trout upcon completion of

31. the project would be less than that which is currently
2. available. During the construction pericd, when the

33. reservolr would be maintained at a low elevation, access

34. for trout to desirable stream spawning areas could be
35. aided by providing fishways around waterfalls or other
36. obstacles or by removal of log jams or other blockage
37. to migration routes. Feollowing completicn of the

38. project, if it is found from evaluation studies that a
39. reduction in the trout populations has occurred, stocking

40, of Ross Lake by hatchery reared trout could be accom-
41. plished as a measure of mitigation. However, it is the

42. wview of some fishermen that catching hatchery reared

43, trout is not a fishing experience comparable to catching
44, native stock trout. Stream improvement programs to

45, improve natural spawning areas, and planting eyed eggs

46. 1in tributary streams are two of the possible methods of
47. mitigation which would help toward improving natural

48, trout production. In order to maintain the fishery

49. at the same level of abundance per surface acre with

50, High Ross as with the smaller reservoir, it would be



432
necessary to increase trout production.

No measures of mitigation are proposed by applicant
in the event downstream water temperatures are damaging to
stocks of resident and anadromous fish. To protect
thege resources, it may be necessary to provide for with-
drawal of water from Rogs reservoir at selected levels
to maintain downstream water temperatures as closely as
possible to those which now exist.

Pacific rhododendron, Rhododendron macrophyllum,
was identified by Applicant as growing both above and
below the proposed reservoir level in Canada. Applicant
hasg indicated plans to transplant many of these plants
to areas not affected by changes in reservoir level.

The plants presently established in this area have well-
developed root systems and are not easily accessible,

therefore, attempts to transplant individual rhododendrons
to higher elevations would probably be unsuccessful.

The existing recreation facilities at Ross Lake
would be relocated at higher elevations., Applicant
would construct these facilities to standards acceptable
to the NPS at locations as shown in Exhibit R of the
application. Specific firnal locations would require
NPS approval. HNew reservolr access facilities are
proposed at the dam consisting of a paved entrance road,
boat launching ramp, parking access and other related
features. This improved public access tc Ross Lake
may not be considered an enhancement measure by some,
since it would result in an increase in visitors and
impair more solitary~type experiences.

Operation of Ross reservoir, following completion
of the project, would reduce the range of vertical
drawdown from 127.5 feet to 56.2 feet. A reduced annual
drawdown ©of this magnitude would enhance the scenic
values of the project area and would expose less land
to runcff, thereby improving the clarity of the lake
during the drawdown period. Furthermore, during an
average water year the reservoir would f£ill by the
first week in July and remain so through September 15.

Boating safety would also be improved from
existing conditions, with the propesed reservoir clear-
ing plans which describe removal or cutting of stumps
at or near ground level. Debris would be removed from
the surface of the lake following construction, to
provide for safe boating and recreational use of the
shoreline. Protection for boaters with log booms and
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markers would continue.

Stream gauges and any other hydraulic monitoring
stations affected by the proiject would be relocated as
regulired.

Further archaeclogical surveys of the area to
be inundated would be undertaken in conijunction with
clearing operations to locate any possible sites that
would reguire salvage excavations. Such a procedure
would be undertaken in cooperation with the appropriate
State and local agencies.

Gravel for construction purposes would be mined
from the Crane Gravel Bar adjacent to the Skagit River
about one to three miles south of Newhalem. Topsocil
from the pit site would be stockpiled prior to gravel
removal. Following gravel mining, the land around
the pit would be regraded and topsolil would be spread
to encourage regrowith of natural vegetation. The
pond formed by gravel removal would be made available
to the State Pigheries Department f£or salmon rearing
pUrposes.
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- 5, UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

Approval of the proposed action of raising the

- height of Ross dam, and enlarging the size of the existing
. reservolir, would cause inundation of 3,600 acres land

. along the periphery of the present reservoir in the U.S5.

- and about 4,700 acres of land in Canada along a 7 mile

- stretch of the Skagit River above the reservoir in Canada.
+ The inundation of these areas would result in a number

0. of adverse environmental effects.

. 5.1 WATER QUALITY

Construction of the project would require about

. 2 years when the reservoir would be lowered and

. maintained at an elevation of legs than 1,600 feet. )
. Scenic values and water guality of the reservoir would be
. adversely affected from exposed areas of the stream

. and lake shores and by runoff therefrom. Additional

. siltation might result during clearing of the reservoir

. and construction of recreation sites on the reservoir

. perimeter. A significant increase in the turbidity of

- Ross Lake at a sustained lower elevation would temporarily
- increase the turbidity of the Skagit River below Ross dam.

The proposal to modify the Ross outlet works

. provides for withdrawing water from ite present elevation

. which would be at a lower depth after the reservoir is

. raised. The averayge temperature of the discharge down the

. skagit River would be colder than existing temperatures and
would affect the development and growth of the aquatic biota.
.Mitigative measures, such as a multi-level intake

- structure, for temperature control have not been proposed

. in the application.

5.2 LAND AND VEGETATION

Raising Ross Lake to elevation 1,725 feet would

. cause inundation of o0ld growth Western redcedar

. {Thuja plicata} stands in a 5 mile portion of Big

. Beaver Valley. A significant value of these groves of

. redcedar is that they are part of an uncommon ecological
.mogsaic referred to as the Cascade Valley beottom mosaic,
.which is an association of conifers and hardwoods in
.marsh, upland, and open areas in conjunction with the
.0ld growth cedars. Other creek bottoms would be

- inundated in varying degrees and attendant ecological
.communities also would be lost.
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5.3 FISH AND WILDLIFE

The proposed action would result in a net loss
of stream spawning area for the resident species of
trout among which are rainbow, cutthroat, and eastern
brook trout and dolly wvarden char. The habitat for
cutthreoat trout in beaver ponds below elevation 1,725

. would also be lost.

Increased siltation in the streams during the

. construction period would adversely affect egg incubation

and hatching. More stream area might be available for
spawning during construction but trout migration would be
prevented from passing from Ross Lake up Big Beaver and

. Lightning Creeks by waterfalls which would be exposed
. near the mouth of these streams.

Lowering the elevation of the reserveoir during
construction, especially during the first year when

. the reservoir level would he at its lowest point, would
. have an adverse effect on fishing access to the lake.

Studies by staff and the Applicant indicate that

. the average water temperature of the section of the

. Skagit River below Gorge Dam would be lowered following

. completion of High Ross Lake. A reduction of the

. present temperature regimen, although only a few degrees,
. would delay the date when spawning occurs and extend the
. incubation period of the eggs and development of fry of

., anadromous and other fish species.

The impounding of water up to elevation 1,725 feet

. would destroy a total of 8,300 acres of habitat for

. a diversity of wildlife species in the United States and
. Canada. By nature of the rugged terrain above elevation
. 1,725, habitat improvements done there could not substitute
. for the loss of lowland habitat and species. Beaver ponds
. and species dependent upon them, such as beaver, wood

. ducks, and cutthroat trout, would decrease in number.

. Passerine birds, such as orange-crowned warblers,

. warbling vireoes, and song sparrows, which nest in lowland
. brush and hardwood associations, would lose almost

.all their nesting habitat in the Ross development area.

5.4 RECREATION

Raising the elevation of Ross reservoir would

. inundate 8,300 acres of land which would be lost to
, recreational use. Thirteen campsites with connecting
. bridges and access trails would be inundated. These
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« recreation facilities would be replaced at a higher

- elevation but the present sites would be lost to further
. recreational use. An access road from Canada would be

- inundated as well as sections of a foot trail through

. the scenic Big Beaver Valley which provides access to

- the Pickett Mountain Range.

- 5.5 MONITORING STATIONS

Raising Ross dam would inundate the international

- gaging station on the Skagit River about four miles

. north of the U.S. - Canada border. Relocation of this
. facility at an upstream location would be reguired.

. Also the U.8.G.5. stage recorder immediately above Ross
. dam would need to be relocated a a higher elevation.

- 5.6 SOCIO-ECONOMIC

Housing and services are in short supply in the

. immediate area of the development, therefore an influx

- of construction personnel, even of minor proportions,

- would place a strain on the local econcmy. Some

- lodgings ordinarily utilized by tourists would be

- occupied by construction workers., Local services

- would not always be able to satisfy the demands of

- regular customers in addition to construction personnel.

Construction eguipment and wehicles on Highway 20

. carrying construction workers to and from the development
. area would create congested traffic conditions during

. short periocds of time. Because the highway is winding,
. large construction equipment on the highway would

. present a temporary hazard to motorists. Construction
. traffic on the access rcad, which would link the dam

. with Highway 20, would be a source of air pollution

. from dust and emissions. However, all these effects

» would be short-term, last approximately two to four

. years.
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6. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND ENHANCE-
MENT OF LONG-TERM PROLGUCTIVITY

The short-term use of the local environment, as
represented by a pericd of up to 50 years, would provide
benefits in power generation, flood control and recrea-
tional use, all of which have been described herein as
relating to the existing project and to approval of the
proposal to increase the size of the dam and its reservoir,
These benefits contrast with effects of ecological altera-
tions caused by construction of the dam and enlargement
of the reservoir. Approximately 4,700 acres of land
along 7 miles of the free-flowing Skagit River in Canada
would be inundated and replaced by a reservoir which
would fluctuate seasonally. The affected area in the
U.8. includes free flowing sections of streams tributary
to Ross Lake and land adijoining the existing reservoir.
The total additional area to be inundated is about
8,300 acres which would eliminate wildlife habitat and
its wildlife production and affect existing recreation
uses. The commitment of this land would preempt its
use for the length of the period during which the
reservoir exists, Secondary adverse effects have also
been described herein and include effects of clearing,
project operation, and an influx of people associated with
proiject construction and subsequent recreational use.

All of these can diminish the full range of beneficial
uses during the short-term period.

Long-term use of the area to be inundated would
be changed from terrestial to aguatic habitat. The
aguatic zone would be subject to seasonal reservolr draw-
down, affecting its productivity. With improved access
to the project area, additional people would be
expected to use the reservoir and its relocated
and new recreational faciiities. An influx of people
would be expected because of the new access to the
Ross basin by the recently completed Highway 20 and by
new facilities to be provided as a part of the Ross Lake
National Recreation Area. Increased public recreational
use of the area would provide economic benefits to the
surrounding ceommunities by a demand for services to
accommodate the public.

The U.S. section of the Ross development has been
designated for recreational use by its inclusion in the
Ross Lake National Recreation Area. The increase in size
of the reservoir would not change the intended long-term
use of the area but the proposed action would be
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significant by expanding the area of water while reducing

the available land area.

Long-term productivity of the area would be affected

by the additional acreage of cleared land and its
inundation by a seasonally fluctuating reservoir.
While it would be possible in the future to return
the area to reasonably near natural conditions, such
actiocn would be technically difficult to accomplish
and would cause adverse effects to the ecosystems
established during the short-term period.

In sum, the future of the U.S. secticn of the
Rogss basin has been established by the creation of
the Ross Lake National Recreation Area. This intended
long~term use of the area was planned with a knowledge
of the ultimate Ross development and its contribution
to the recreation plans for the reservoir and surround-
ing land, The proposal to increase the size of the
Ross reservoir is consistent with the trend toward
long~term recreational development of the basin.
The principal environmental considerations during
short-term use would include changes in the terrestrial
and aguatic ecosystems and management of all natural
regsources resulting from the expected changes.
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7. IRREVERSIBLE AND TRRETRIFVABLE COMMITMENTS OF
RESOURCES

The proposed action of raising the elevation of
Ross Lake would inundate a total of about 8,300 acres
of land in the U.S. and Canadian sections of the
Skagit River basin. The lands to be inundated presently
exist as forests, swampland, brush, bottomland and
streambed.

The terrestrial ecesystem of the affected area
would be replaced by an aguatic one. With the inundation
of the lower reaches of many tributary streams now flowing
into Ross reservolr, there would be a net reduction
in natural fish spawning areas. Inundation of the
Skagit River above the reservoir would also eliminate
a significant amount of spawning and stream rearing
area for trout. The beaver ponds and stream in Big
Beaver Valley below elevation 1,725 feet would be lost
with an attendant effect on the cutthroat trout
population in that section of the basin.

Flooding of lowland areas such as beaver ponds,
and hardwood and brush associations would destroy
habitat for several mammal species and numercus bird
species. The fish and wildlife which could have been
produced in the river, pond, and land habitats below
elevation 1,725 would be resnurces irreversibly and
irretrievably committed., The habitats themselves
could be considered irretrievable commitments because
even if a High Ross Lake ceased to exist, the area
between 1,602 and 1,725 would probably come to support
different flora and fauna than it does at present.
Wildlife habitat on the land tc be inundated would
be lost although no rare or endangered species would
lose habitat,

Construction of the project as proposed in the
application would reduce the average water temperature
of the Skagit River downstream from Recss dam less than
5°F. The biota in the area of reduced temperature
would be affected ag described in other sections of
the FEIS and could result in unmeasured losses of
natural resources.

Construction of the proposed project would also
commit the surrounding area to a new pattern of
recreational use and land use allocation. As a result
of the proposed action, recreational use would be
influenced by additional reservoir surface area,
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reduction in the drawdown of the reservoir, increased
cleared areas below the reserveir surface and the
egtablishment of an access waterway inito Blg Beaver
Valley.

Construction materials and fuels needed tc operate
the construction eguipment would be irretrievably
committed although most of the electric and mechanical
equipment would have salvage value. Construction
of the proiect would require excavation of about 31,500
cubic yards of material and would use about 457,000
cubic yards of concrete.

There are no known mineral resources or active
mineral claims held within the proposed reservoir.
Moreover, the United States porticn of the project
area lies wholly within the Ross Lake National Recreation
Area, which would ensure protection of natural resources
within this designated area.

Should adverse environmental effects from operation
of the project prove toc sericus, proiject structures
could be removed. However, certain disadvantages,
including losses to recreation, fish and water habitat,
and power generation, would accrue from removal of the
project facillities.

To re—-establish reasonably natural conditions,
the two other dams and reservoirs located on the Skagit
River, Diablo and Gorge, would also have to be removed
since all three dams are interdependent for both
power generation and flood control purposes. Such
a proposal is technically possible but is not considered
feasible due to extreme economic and environmental
impacts which would be expected.
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8. ALTERNATIVES TO THE PROPOSED ACTION

All alternative types of electric power generation,
including the so-called "exotic" types, were considered.
. The "exotic” alternatives, such as fusion power, solar
- power, and MHD, are not realistic because the first has
not been proved scientifically possible and the latter
two as commerical possibilities are still ten years or
. more in the future. The Geological Survey (45) shows
. only one known geothermal resource area in Washington
State. It is a small area around Mount St. Helens near
the Washington—-Oregon border. The Washington State
. Department of Natural Resources is presently mapping
. potential geothermal resource areas; however, at this time
there has not been any drilling for potential geothermal
. power generating resources in the State of Washington.

The alternatives studied in detail were combustion

. turbine, combined-cycle, baseload oil-fired, and baseload
nuclear steam—electric plants, conventional hydroelectric

. plants, and purchased power. Annual wvalues of High Ross

. output, based on annual costs of the thermal alternatiwves,

. were estimated and compared with the annual cost of the

. proposed High Ross development. Annual cost of purchased

. power would depend upon future Bonneville Power Administration
(BPA) or Canadian rates which may be substantially increased
soon. Beneficial and detrimental environmental effects

. were considered for each alternative.
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The Pacific Northwest region is shifting from

. almost total reliance on hydroelectric generation to a

. combination hydroelectric and thermal-electric generating
. system. Economic, potential conventional hydroelectric

. projects are in limited supply; however, additional hydro
. capacity is being installed at existing proijects which

. benefit from storage reservoirs in Canada.

Development of non-hydro power sources reguires

. supplies of fossil or nuclear fuel. Washington, as of

. January 1, 1972, is estimated to have an identified

» resource of 6,179 million short tons of coal remalining

. in the ground with overburden thickness less than 3,000

. feet (3}. Half of this amount is considered to be recover-
- able, although most of it cannot be considered economically

. recoverable in the foreseeable future. An additional

[N g
WO oh
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. 30,000 million tons of coal are predicted to occur in

. unmapped and unexplored portions of the State. Most of
. Washington State ccal is sub-bituminous with a high ash
. content and, although not well suited for domestic fuel
. ugse, can be and is used for steam electric generation.
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At present, the Centralia steam-electric generating
plant, which has an installed capacity of 1,400 mw, burns
coal from the Centralia—-Chehalis field located about 80
miles south of Seattle, Washington.

While many of the rock strata of Washington meet
the geological criteria reqguired for the occurrence of
commercial volumes of petroleum and natural gas, it has

not been established adeguately that all of the requirements

exist in combination to sustain commercial production.
The presence of some oil seeps and gas in surficial
sediments along the west and north coasts of the Olympic
Peninsula suggests the possible existence of commercial

. deposgits. To date, however, only minor production has
. been achieved and neither oil nor natural gas produgtion

is economically important in the state.

Completion of the Alaska o0il pipeline from the

. North slope of Alaskae would provide a new source of oil

for the Puget Sound region. New refineries, however, are

. not currently being planned in the region since the

. Alaska o011 will probably replace oil currently being

. imported from Canada and other sources. The estimated two
.milljion barrels per day of crude o0il from Alaska available
. primarily for the West Coast exceeds the 800,000 barrels

. per day currently being imported to the West Coast.

. Additional fuel oil thus could be available to the Pacific
. Northwest from California where new refineries are being

. planned.

In 1964, major petroleum producing companies

. leased off-shore land in Washington and Oregon. Twelve
. wells were drilled, then plugged and abandoned when they
. failed to produce.

Low capacity factor (peaking) generation by oil-

., fired, thermal-electric plants may find an economic posi-
. tion in the future power supply of the region. The bulk
. of the future baselocad electric supply, however, will

. most likely be generated by nuclear plants.

The sources of power considered to be possible

. alternatives to the proposed Ross development are combus-
. tion turbines, combined cycle (combustion and steam turbines},
. baseload oil-fired and nuclear steam-electric plants.

. Cost of the most economic alternative electric power

. generating plants are shown in Table 8-1. Estimated costs
. 0of the various fuels used in the studies were obtained

. from users of the fuels and are as of January 1, 1972.

. The estimated annual costs of the alternatives and the



. estimated annual cost of the proposed High Ross Development
. are shown in Table 8-1,
Table 8-1
© Annual Cost of Power at Market Based on
Public—~-Nonfederal Financing
{5~-3/8% Annual Interest Rate)
Alternative Alternative
Alternative Alternative Baselocad Baseload
* High Combustion Combined Oil-fired Nuclear
T Ross Turbine Cycle Plant Steamplant Plant
- ~ - - - (in $1,000's} - - - - -
. 3,590 7,464 7,527 8,095 9,856
) The annual cost of power which would be obtained
. from the High Ross increment was estimated by Staff,

. beginning first with an estimate of the total capital
.costs. The capital cost estimate included all capital
. expenditures necessary to achieve the project in place
. as proposed by Applicant. Staff's estimate of total

_capital cost at an annual interest rate of 5-3/8 percent
.was $58,432,000.

The existing Ross development contains certain

_features which are designed to withstand the higher
_pressures of Ross reservoir if it were raised to elevation
01,725, These features include the power intake gates and
. hoists, the power tunnel lining, the penstocks, the butterfly
.valves ahead of the turbines, and the hydraulic turbine
_casings. Because these project works can be utilized
.essentially without modification, the High Ross develop-
.ment would enjoy an economic advantage over a similar
_project, all other factors being equal. Staff has not
.determined the amount of particular investment which this
"over design” in existing Ross development represents;
Jhowever, Applicant has estimated it to be about $6,000,000.

Staff's estimate of capital costs includes (1) the

direct construction costs, increased by allowances for
.sales taxes and overheads and interest during construction;
.{2) the capital cost of replacement power which Applicant
would purchase during construction and during the filling
.of the enlarged reserveoir; {3) the capital cost of recrea-
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tion facilities to be censtructed and the capital cost
of recreation, fish and wildlife studies; and (4) the
capital cost of mitigating adverse impacts on fish and
+ wildlife during the construction period. The estimate
- does not include costs for lands and resources to be
inundated, since no lands would have toc be purchased by
- Applicant. Also, cost of mitigating adverse environ-

- mental impacts are not included.

The High Ross annual cost {($3,590,000) is based

- on public nonfederal financing and a 50-year project 1ife.
It includes jintereggt and amortization, interim replacements,
insurance, taxes, payment to British Columbia for the
additional lands flooded, coperation and maintenance, and

- adminigtrative and general expenses.

8.1 COMBUSTION TURBINES

The beneficial aspects of a combustion turbine

- alternative are: (1) relatively small physical size per

+ kilowatt of capacity permitting installation at existing

- plants, {2) no cooling water reguired, and (3) a short lead

- time for construction. The negative aspects of a combustion
- turbine are its comparatively low efficiency and high

- gperating and maintenance costs, particularly when operating
- at less than full rating or for long periods of time. Nega-
- tive environmental impacts would include (1) consumption of

- fossil derivative fuels currently in short supply, i.e.,

« natural gas and/or distillate oil, (2) release cf combus-

+ tion by-products into the atmosphere, (3) siting problems

+ associated with state and local zoning ordinances, (4)

+ procurement of sufficient competitively priced fuel, and

(5) probable construction of new transmission lines.

It is estimated that generating 326,400,000 kwh

+ of energy (equivalent to the incremental average annual

- output of High Ross) by oil-fired combustion turbines

- would consume approximately 816,000 barrels of distillate
- 011 annually.

The total annual cost of producing an amount of

- power by combustion turbines equivalent to the additional
power from the High Ross development is estimated to be

- $7,464,000, which is $3,874,000 more than the estimated

- annual cost of Eigh Ross power. The annual cost for

- combustion turbines is based on burning low sulfur No. 2
- distillate oil fuel (jet type) at an estimated cost of

- $0.94 per million BTU. Capital cost of gas combustion

- turbines is estimated to be about $100 per kw. Total

- installed capacity of the plant was assumed to be 660
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mw, consisting of four 165 mw units.

8.2 COMBINED CYCLE (COMBUSTION AND STEAM TURBINES)

The beneficial aspects of a combined cycle plant
alternative are: (1} it would add a source of power to
the system capable of operating at high and intermediate
load factors, {(2) it could firm dump* and secondary** hydro
energy in the Pacific Northwest and (3) its construction
requires a relatively short lead time.

hAdverse considerations of a combined cycle plant
include: {1) siting problems associated with state and
local zoning ordinances, {2) locating an adeguate cooling

. water supply and (3) locating a sufficient competitively
. priced supply of fuel. Other considerations are: {1)

the cost of providing condenser cocling, (2) the cost
of constructing new transmission lines, and (3) irretrievable
uge of a natural resocurce.

It is estimated that a combined cycle plant

. generating 329,900,000 kwh of energy, the net estimated

incremental average annual generation of the High Ross

. development, would consume about 516,000 barrels of
. low sulfur No. 2 type distillate oil annually.

The total annual cost of producing power from a

. combined cycle plant equivalent to the additional power from
. High Ross, assuming fuel at $0.94 per million BTU, is

. estimated by Staff to be §7,527,000, which is $3,937,000

. more than Staff's estimated annual cost of High Ross power.

. The estimated capital cost of the combined cycle alternative
. 1s about $140 per kw and does not include costs for other

. than normal pollution control. Total installed capacity of

. the plant was assumed to be 710 mw, consisting of two 355 mw
. units {four combustion turbines and one steam turbine per unit).

A consideration of the adverse effects of a

. combined cycle unit plant would include the impact of air
. pollution from stack emmissions, the depletion of
. fossil fuel resources, and consumptive use of water

Dump Energy - 1is energy generated in hydroelectric plants
by water that cannot be stored or conserved, in which
energy is in excess of the needs of the electric system
producing the energy

. **  gecondary Energy - is all hydro energy other than

primary energy.
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towers, heated water discharges. The consgtruction and
operation of a combined cycle unit would also have an
impact on aesthetic walues. These adverse impacts on
scenic values would be caused by (1) construction of
cooling towers (if required), (2) construction of
silencers, (3) construction of new transmissicon lines,
(4} stack discharges and (5} o0il storage facilities.

8.3 BASELOAD OIL-FIRED STEAMPLANT

The advantages ©f a baseload cil-fired steam
electric plant alternative are that it would add a

. high load factor power source to the system and could
. be used to firm dump and secondary hydro energy in the

Pacific Northwest.

A new baseload oil-fired steamplant would have
siting problems associated with state and local zoning

. ordinances, would reguire an adeguate cooling water supply,

and would need an adequate and competitively-priced

. supply of fuel. Other considerations of the steamplant
. alternative are: (1) the cost of providing condenser

. cooling, (2) the cost and availability of low sulfur

. content 0il {no 0.5% sulfur content oil is awialable

in the contiguous 48 states), {(3) the cost of constructing

. new transmission lines and (4) irretrievable use of a
. natural resource.

Tt is estimated that for an olil-~fired, baseload

. plant generating 327,300,000 kwh of energy, eguivalent to

the net estimated incremental average annual generation

. of the High Ross development, would consume about 490,000
. barrels of low sulfur, type F06 oil annually.

The total annual cost of producing power from

. an oil=-fired steamplant eguivalent to the additional

. power from High Ross is estimated to be $8,095,000, which
. is $4,505,000 more than the estimated annual cost of High
. Ross development power. The estimated total annual cost
. of the oil-fired steamplant includes an estimated fuel
.cost of $0.809 per million BTU. The estimated capital

. cost of the plant is about $200 per kw which includes

. approximately $14 per kw for cooling towers and related

. facilities. Total installed capacity of the plant was

. assumed to be 2,000 mw, consisting of two 1,000 mw units.

Other adverse effects of a fossil-fuel baseload

. plant would include (1) air pollution from stack emis-
. sions, {2) the depletion of fossil fuel resources and

(3) consumptive use of water by cooling towers or, in
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the absence of cooling towers, heated water discharges.
The construction and operation of a thermal unit would
alsc have an adverse aegsthetic impact. Adverse impacts
on scenic values would be caused by the construction of
coeling towers, smoke-stacks, new transmission lines,
stack discharges, and the large tanks necessary for
storage of oil.

8.4 BASELOAD NUCLEAR STEAMPLANT

The beneficial agpects of a nuclear steamplant
alternative are: (1) it would supply high load factor
power to the system, (2) could be used to firm dump and
secondary hydro energy in the Pacific Northwest, (3)
would not release combustion by-products to the atmosphere,
and would not consume fossil fuels.

Negative aspects are siting difficulties similar
to those of fossil fuel plants and the need for a large
volume of cooling water in the event cooling towers are
not utilized. Other adverse considerations of nuclear
plant alternatives are: (1) the cost of providing
condenser cooling, (2) the cost of disposing of spent
nuclear fuel, (3) the cost and availability of fuel, (4)
radiation, (5} irretrievable use of a natural resource,
(6) the cost of constructing aew transmission lines,
and {7) the long lead time necessary for construction.

The total annual cost of producing power by a

. nuclear steamplant eguivalent to the additional power which

could be produced by the High Ross development is estimated
to be $9,856,000, which is about $6,266,000 greater than

the estimated annual cost of High Ross power. The estimated
capital cost of nuclear power is about $330 per kw which
includes estimated capital costs for fuel inventory ($33.00

. per kw) and cocoling towers and related facilities ($20.70

per kw). Total installed capacity of the plant was assumed
to be 2,000 mw, consisting of two 1,000 mw units. The
incremental cost of producing nuclear energy was estimated
tc be 1.48 mills per kwh.

8.5 NO ACTION ALTERNATIVE

If an ordexr approving the construction of the

. High Ross development is not issued by the Federal Power
- Commission, the Applicant and the Pacific Northwest would

need to provide power from other sources to meet reguire-

- ments as previously described. The Pacific Northwest
» Utilities Conference Committee's West Group Forecast

shows an annual firm load growth for the area during the
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- 10-year period {(July 1973 - June 1983) of approximately
- 5.8 percent for peak load and 5.4 percent for energy.

- High Ross project cutput amounts to 3.6 percent of the
- 10~year period incremental peak demand and 1.5 percent
. 0of the incremental energy.

. B.6 PURCHASE OF POWER

Power supply systems, in expanding generating

. capacity, are generally fecllowing a trend of constructing
. large high-efficiency units for improved economy; however,
. load growth on smaller utility systems may not be sufficient
. to absorb the full capacity of a large unit and surplus

. power is scld to neighboring utility systems. Generating
5. systems in the Pacific Northwest Region of the United

. States subscribe to this policy as attested to by the

. Pacific Northwest Hydro-Thermal Power Program. This

. program is a long-range cooperative plan developed

. jointly by 104 public utilities, four private utilities,

. and the Bonnevilile Power Administration (BPA); it was

. organized by the Joint Power Planning Council in 1966,

. The program is being implemented by long-term agreements

. armong the utilities and BPA. Under this program, the

. output of each thermal generating installaticon constructed
. will generally be shared by a number of utilities, both

. public and private. BPA will supply the transmission

. requirements, hydro~-peaking capacity, and forced-outage

. reserves for these plants.

The City of Seattle is a preference customer of

. BPA and can purchase power from BPA in larger guantities

. than the High Ross develcopment output. Any power purchased
. from BPA by Seattle as a preference customer would be taken
. from some non-preference utility apportionment, and thus,

. the latter would have to construct an alternative power

. source, i.e., gas turbine, combined cycle, fossil or

. nuclear fueled steamplant or obtain power from another

. source to supply its customers. MNon-preference utilities

. could not obtain power from BPA and, in addition, the

. cost of money for private companies is much higher than

. for public bodies. Envirommental consequences of alterna-
. tive power sources would be similar regardless of who

. would construct them. ALt present rates, purchases from

. BPA would cost Applicant less than the cost of power from

. High Ross. However, BPA 1s exXpected to increase 1its

. rates 20 to 30 percent to all classes of customers in

. 1974, and the probability is that additional increases

. will be necessary in following years. In view of these

. clrcumstances, High Ross would provide power at a lower

- cost than any of the possible alternatives, including
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- purchase from BPA.

. 8.7 CONVENTIONAL HEYDROELECTRIC PROJECTS

The Pacific Northwest region of the United

- States 1s endowed with natural resources necessary

. for hydroelectric power development. As a consequence,
. the region has been extensively developed for hydro-

. electric power producticon and has been throughly studied
. by federal, state, municipal, and private interests.

. The natural development of the resource was to construct
- the most desirable projects initially. The remaining

. potential hydroelectric projects are: (1} under study,

(2} in some phase of development, or (3} economically

. and/or environmentally not desirable. The status of

. potential projects in the Northwest Region for which some
. interest hag been expressed is shown in Table 8-2. This

. table is from a report prepared by the Power Planning

. Committee, Pacific Northwest River Basins Commission,
.entitled, "Review of Power Planning in the Pacific Horth-
. west, Calendar Year 1872." It should be noted that High

. Ross is not in Table B-2 because each project listed

. under "Additions to Existing Projects” involves an

. addition of units, whereas the High Ross proposal involves
. an increase in power output by wirtue of increasing the

. head. Also from this report is a map showing the location
. of electric powerplants existing, under construction,

. authorized, licensed, or under consideration in the

. Pacific Northwest and adjacent areas. The map , prepared
. by BPA and dated December 31, 1972, is attached as

. Appendix G.

In considering conventional hydroelectric

. power projects alternative to the Ross increment, several
. reports covering the comprehensive development of the
.Pacific Northwest region were reviewed by Staff

. (references 11, 17, 19, 20, 21, and 52). This review

. showed that there are no potential hydroelectric projects
.in the area available to Applicant which could be
.economically developed.

In the initial construction of its Boundary

.Project No. 2144, Applicant made provisions for future
.installation of two additional units. Studies show that
.installation of these units would provide additicnal
.peaking capacity but no additional primary energy and
.that the egtimated annual cost of such capacity would

. be greater than the estimated annual cost of High Ross
.development. Since the two additional units do not
.provide any additional primary energy, theyv would



Table 8~2

C PRQJECTS
TA o
HITIMATE:
- INSTALLED
USABLE HAMEPLATE
STORALGE HATIHG
NEX PROEC TS AGENCY or UTILITY STATUS 1/ STREAM AURE-FT, K1IOWATTS
i
Antalon Lake {Fumped-Storage) Chejan Dounty PUD Appl, Permit {helan Ponduge 5L 006,000
Beavar Creed Cheisn Lounty PUL Appl. Liz. Henstohes Pandage 12,178
Ben Fr Corps of Ergiacers nger Study fotusbig Pondage B4, B00
Brown's U [Pumped-Storuge) Dougbas Lowmzy PUD Appl. Fermit Columbis Punduge 1,900,000
Bufialy 2 2/ 7 jConied, Salish & Kootenal . Pondage 136,000
Buffalo 48 T/ * Frrives & Montana Power Co. Appl. bic. Fiathead Ponduge 120,600
Clerk Ranch™3/ Bucean of Keciamation Under Study Snzke Fondage ]
ity Face Mountain Chelan Cownty PUD Appl . Lic. Chiwawa 400,008 126, 0008
Tryden {helen County FUD Appl. Lic. Heratchee Fondage 17,800
£ Ridge Pavifie Power § Light Co. Appl. Lic. 5.7k, Toguille 110,906 77,900
Garden Valley Buresy of Reclamation Recormartded 5. Fh. Payettie 154,600 175,000
Garden Yalley (Re-pegulating) Bureauw uf Reglamation Rezpmmended 5.Fh. Payerts Pondage 36,000
Guffey {High} 27 * Burean of Reclamarion Recommended Snake Pondage 85,009
Guffey {iow } 2/ idahe Yater Res. Board Under Stody Snuke Pondage 24,000
High Buffalo Rapids i,‘ Bureay of Reglamation Under Study Flathead H6R8, 000 516,000
Leavemmorih Chelan County PUD appl. Lic. Wenatches Pordege 304,050
Loty Soriver Qreek Bureau of Reclamation Reromsonded Seriver Creek Pandage 120,000
Loty {Tandeil Bureay of Reglagation Ynder Study Sngke 1,420,000 780 GO0
#eadous Lower Drog Pacific Power & Light Lo Appd. lie. lewis t BS 009 35,000
Moudows Upper Drop Pacific Power & Light Lo. Appk. lic. Lewks e 30,000
Middle Snake River Development 47 PNELOIRRRSS 47 Appl. lic. Seaks 342,000 z, 700, 008
Hojese 5/ Buresu of Heclamarion Under Study Eluthead Pondage o
Muddy Pacific Powsr § Light Co. Appl. Ric. Lewis 277,060 110,008
Strube [Cougar Re-regulating} 10/ Corps of Enginecrs Authorized S.Fk . Mokentie Fonduge 4,500
Suliivan Creek Fend Oreille Dounty PUD Appl. Lic. Suilivan Creek &1,600 L 13,600
Suizan #1 homs sh £ tv PUD FL Lroensed 37,700 B4, 002
Saltan #1 jJoyntly with the City Ligensed Pondage 321,000
Sultan $3 fof Evepely Licansed Pomdage 24,000
Swas Falls (New) I/ Idaho Weter Res. Board tinder Study Snake Pondage 157,500
Trout Craek Kitckitar County PUD Appl. Lic. whize Salmon Pondage 40,0001”
Tt Springs Corps of Enginsers Under Stwdy H_Fa.Boise 440,004 103,500 =
Upper Scriver Creek Bureau of Reolamation Regomaended Sariver {reek Tondage 3T
Subrotal 5,391,300 8,017,220
ADUITIONS 10 EXISTING PROJECTS B, INITS
Mmerican Falls Buyesu of feclimation Authorized Snake 3 &0, 00
Anderson Ranch Bursau of Reclamztion Under Study 5.Fx. Boise i 13,500
Biiss ldaha Power Co. Licansad _E_u‘ Snake 3 25,000
goundary S2attle City haght Licensed 8/ Fend Orzille 4 2¥5,500
Brawnlee idaho Power Cao. Licensed Bf Snake 2 180, 200
hief Jossph Corps of Engineecs Under Study Columtria 138/ 1,573,0008/
Limagar forps of Inginenrs Authorited S.Fk _Mckeniie 1 35,000
Grand Coulee 3rd Power Plant Buress of Reclamation tnder Study £olimbia & ¥/ 3,600,000
Hells Cawyon Idaho Power Co. Licensed &/ Snake H 130,500 "
Fenio Preific Power § Light Co. Licensed &/ Xlamath K 100,007
Lower Salmon ldaho Fower Ca. Ligensed B, Snake 1 15,000
Lucky Feak Corps of Enpineess Under Study Buise 3 106,300“
sayfizid Tacema Gity Light Licensed &/ Comditz 1 45,000
Meiwin Pagific Powsr § Light Lo, Licensed &/ jewis 1 45,000
Massyruck Tacoma ity Light Licensed §/ Cowlitz 1 150,000
Boion Rapids Hashington Water Power {0, Licensed & L1mzk Fork 14 W70
Qzbom Tdaho Power Co. Licensed B/ Snake 3 47,5060
Falisodes Buresu of Reclamation tmder Study Snake 2 135,000
Priest Rapids Grant County PUD iicensed §/ Colunbia 6 473,100
fock island Chelan County PUR itnder Study Columivia 3 354,000
LEEINE | Grant County PO iicensed 8/ Colunbis % 458,750
Yalie Pavific Powsr § Light Co Licensed 3/ Lewis 2 108,500
Subtotal N 63 5,053,010
S
TOTAL KILOWATTS 16,068, 290

1/ Authorized - Authoriied For Federa! Construstion; Recommended - Recommended £or Autherization for Construction by the Féderal Agency;
Licensed - License bas boep granted by FPO; Appl. License - Application for License Filed with ¥PC; Appi. Fermit - Application for
Preliminapy Peymit Filed with FPC; Permit Gid. - Preliminayy Permit Granted by FPC.

2/ Alternative project, cosfilets with another project shown .

3/ Re-regutator for Lynon Crandell.

4/ Three altermative piaas have beet propesed:  Migh Mountain Sheep, Appaloosz-lowv Mountain fheep, and Pleasant Valley-low Mountain Sheep.
The data shown is for the Flzasant Valley-Low Mountain Sheep altemmative. FPC has conditionally issued a licenss for Pleasant Valley-
Low Mountain Sheep.

5/ Re-wegulstor for High Buffale Rapide. -

6/ Iagludes 17.6 and 33 sw reversible wnils and & 63,4 corventienal umit.

1/ in sddition to the six unils under_penstruction disted om Table 5.

§/ &lthough structural provisions have hesh iacludsd, an amendment 1o the ficense will be rvegquired before construction.

3/ Approximate.

16/ %ould be constructed in conjunction with the 35 mw 37d unit st Lougar.

i1/ Onerrlosd rating.

* Totals do 80l inciude The alterpative projests andicaled by asterisks.
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. not provide a comparable or valid alternative to the
. High Ross increment., However, as additioconal steam-electric
. generation is added to the Pacific Northwest generating
. mix, Boundary expansion could become feasible (33). 1In
. addition, it is believed that such installation would

. require construction of an afterbay dam in Canada to

. reregulate increased water releases from the enlarged

. powerplant.

Reconnaissance-type studies indicate there is

. possibility of providing future increases in generating
. capacity at the existing Ross, Diablo, and Gorge power-
. plants on the Skagit River. The extension of one or

. more of these existing plants, however, would require

. the construction of a new revegulating dam at the Copper
. Creek site, about 10 miles downstream from the Gorge

. powerplant. Copper Creek reservoir would eliminate 10

. miles of free-flowing stream below Gorge, but would

reregulate the flow of the Skagit River more uniformly

. than the existing Gorge reservoir (7).

The potential powerplant additions at Ross,

. Diablo and Gorge, and the addition of the Copper Creek
. reregulating project, are considered possgible future

. hvdro resources of the Skagit system following the

. construction of the High Ross dam increment rather than
. valid alternatives to the proposed scheme. Indications
. are that additions to these existing plants and the

. addition of Copper Creek would be more costly than the
. proposed High Ross dam project.

The proposed plant additions at Ross, Diablo,

. and Gorge would add only peaking capacity to the Skagit
. system. Hence, by itself this additional hydro capacity
. is not comparable to that which would be provided by

. High Ross. Copper Creek, on the other hand, would

. add about 50 mw of average energy in additicn to 149
.mw of peaking capacity. Its primary purpose, however,
.would be to reregulate the peak power releases from

. the potential plant additions. Construction of the
.Copper Creek project to provide reregulation only,
.without at-site power facilities, so as to reduce the
environmental impact, would not be justified because

. the economic feagibility of the proposed development
.would be seriously impaired due to the substantial

reduction in power benefits. The Copper Creek

.powerplant would be designed to operate at a high
.load factor, similar to the Gorge plant, so0 as
.10 minimize any adverse environmental impact. The Ross,

Diablo, and Gorge plant additions would add a total



1. peaking capacity to the Skagit system of approximately
2. 600 mw. Modification of the present turbines at the
3. existing Ross dam would not increase the output of the
4. Ross plant since there would be no change in head or
5. water supply.
6.
7. The 1installation of additional units at existing
8. federal dams on the Columbia or Snake Rivers would not
9. be valid or comparable alternatives to the proposed Ross
10, increment, since these additional units would not produce
11. any additional primary energy. Moreover, the City of
12. Seattle could not enter into a contract with the Federal
13. government te install these units, since that is the
14. responsibility of the Corps of Engineers, which built
15. these dams. Installation of these future units has
16. been scheduled by BPA to meet the growth in Pacific
17, Northwest capacity requirements. However, their actual
l8. installation depends on whether Congress appropriates
19. funds required for the cost of installation. Power
20. from these future units would then be marketed or
21l. sold by BPA.
2Z.
23. 8.8 PUMPED STORAGE HYDROELECTRIC PROJECTS
24
25

A pumped storage project would not at this time
26. be a realistic alternative to High Ross dam. It takes
27. about three kwh off-peak energy to produce two kwh on-
28. peak enerygy and there 1s no assurance that Applicant could
29. obtain off-peak energy during a critical streamflow

30. period needed to operate a pumped storage project.

31. Secondary energy from the Columbia River Plants cannot

2. be used to provide pumping energy on a firm basis, since
33. there is no secondary energy available during critical
34, streamflow periods.
35.
36, Construction of a pumped storage project would
37. entail (1) land clearing and excavation operations,

38. {(2) loss of stream type habitat, (3) loss of wildlife

39. habitat, and {4) loss of recreational use of lands required
40. for the upper and lower reservoirs. In addition, pumped
41. storage projects could reguire extensive transmission line
42. construction.

43,

44, Fish and wildlife impacts caused by development
45. and operation of pumped storage projects are similar to
4%, those of conventional hydro insofar as wildlife habitat
47. is lost or altered by construction of the projects.
48, Regservoir fluctuations and operation would affect the

49. production of certain species of fish. The species of

50. fish involved would depend on the location of the project
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- and the agquatic ecosystem in that area.

The recreational wvalue of pumped storage

- alternatives would be considerably less than that of the
- proposed High Ross dam project, since the pumped storage
- operation would regult in more frequent and greater

- reservolr fluctuations than would occur in the operation
- 0of the proposed proiect.

. 8.9 CONSERVATION OF EMERGY

During the next two decades a program for

. conservation of electric energy must focus principally

-on modifying traditional patterns of energy use toward

- reduced energy reguirements. Although of long range

. importance, further improvements in generating and using

. equipment efficiencies will come slowly, and many years
-will elapse before such improved eqguipment could constitute
- a sufficiently large proportion of the total to signifi-

- cantly raise the average efficiencies of generation and
+utilization.

The Federal Power Commission in its 1970 Natiocnal

« Power Survey projected the growth in power requirements
»and installed generating capacity through the next two
- decades as follows:

1970 1980 19990
. Installed Capacity 3490 665 1260
{millions of kw)
- Energy Demand 1.6 3.1 5.6
{(trillions of kwh)
. Population 203,235,298 227,765,000 251,431,000
. Energy per Capita 7,850 13,780 22,450
(kwh)
The 20-year projection {through 19%0} indicates

.an annual growth rate in electrical energy demand amounting
-to about 6.5 percent, but it does not specifically consider
-the effect of a national commitment to energy conservation.
-The Staff knows of no comprehensive validated analysis of
-potential electrical energy savings from conservation
-measures, but notes that most speculative estimates appear
+te be in the range of a 5 to 7 percent reduction, which
-might be achiewved in 5 to 10 years. These estimates are
«for woluntary conservation measures, not for a forced
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program of energy-use reduction with restrictions on
kinds of energy use, embargoes on sale of electric egquip-

- ment, or similar measures which might be employed in a

POWETr emergency.

Recent wvoluntary conservation efforts in the
Pacific Northwest effected an approximate savings of
five percent in energy regulrements.

A recent forecast (FPC Form 12-E, Sept. 1973} by
Seattle City Light gives an estimated peak demand of
1,624 mw for FY 1877. This contrasts with the peak demand

- of 1,747 mw given in the West Group Forecast of February 1,

1973. Long term effects of such a program are difficult to

- assess, but the percent of savings already achieved may

«+ be the maximum possible under a voluntary program.

- Studies evaluating the feasibility of raising the price

+ 0of electricity to the consumer as & conservation measgure

- are not available. Five percent of the 1973-74 Pacific

- Northwest area firm load (West Group Forecast July 1, 1973)
» would be 5,500 miilion kwh. The raising of Ross dam

- would add about 333 million kwh to the area's annual

- energy supply.

The Staff believes that utility promotional

- efforts aimed at conservation are desirable. Conserva-

- tion—consciousg operation of ranges, dishwashers, and

- laundry facilitieg; better use of heating and air

- conditioning equipment through stabilized settings of

- thermostats; effective insulaticon and use of storm windows:
« improved lighting practices--these are some of the ways

- the consumer can be encouraged to save in the home.

» Similar potential savings exist in office buildings,

- stores, and industrial plants.

There are economic and environmental-protection

+benefits from energy conservation that can be directly

- rewarding to individuals, commerical establishments and

- industries. As consumers waste less power and more
-efficiently use what is available, they reduce generation,
- atmospheric emissions and waste heat discharges.

Staff therefore concludes that electrical energy

- congervation practices are desirable, and expects that
+they will be promoted with increasing effect, as proposed
+in the President's wvarious Energy Messages. Though
-conservation will not eliminate growth in energy demand
-and the need tc expand electric generating capacity, Staff
-believes that conservation practices have the potential

- 0f reducing the annual growth rate. Such savings could
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effect some reduction in the need for new generating

. capacity.
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9. DISCUSSION OF COMMENTS ON DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Notice of availability of the Draft Environmental
Impact Statement (DEIS) was published and copies were
mailed to appropriate federal, regional, state and local
agencies and other entities for comment on October 24,
1973. Timely comments received from the distribution
list on pages ii, i1ii and iv of the Summary Sheet are
marked with an asterisk. All letters of comment, including
those received late, are attached in Appendix H. *

The agencies and other organizations referred
to in this section of timely comments are as follows:
Washington Department of Fisheries (Fisheries), Washington
Department of Game (Game), Washington Department of
Ecology (Ecology), Interagency Committee for Outdoor
Recreation {(Recreatiocn), U.S. Department of Commerce
(Commerce), U.S. Environmental Protection Agency {(EPA},
U.S. Army Corps of Engineers (USCE), The North Cascades
Conservation Council (NCCC), ROSS Committee {(R0OSS) and
City of Seattle Department of Lighting (Applicant).

All comments received on the DEIS were reviewed
carefully and considered in finalizing the EIS. Correc—
tions and new information on the impacts which approval
of the application would have on the envirconment have been
incorporated in this Final Environmental Impact Statement
(FEIS). 1In addition, timely comments and responses
thereto are summarized generically by impact subject as
follows:

*The Canadian Government on November 15, 1973,
delivered to the U.S. Embassy 1in Ottawa the text of a
regolution relating to the flooding of the Canadian Skagit
River Valley. The text of the resolution and the U.S.
Department of State letter dated November 27, 1973,
transmitting this expression of opinion are included in
the Appendices with letters of comment.

The Government of the Province of British Columbia
on December 6, 1973, established the lands in the general
area of the Canadian Skagit Valley as a recreation area
to be known as the Skagit Valley Recreation Area. A copy
of the instrument and map describing the area are also
included in Appendix H with the letters of comment.
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FISHERIES

Comment a: In their letters of comment, Commerce,
Fisheries, Game, Ecology, MNCCC and the Applicant are
concerned with the effect of the proposed action on
downstream flows, colder water temperatures and fisheries
regsources in the 8kagit River.

Response a: Sections 2, 3, 4, 5, and 10 are
expanded in the FEIS to describe the expected impact
of the proposed project on these topics. The possibility
of controlling water temperatures from releases at Ross
dam has been recognized in Sections 4 and 10.

The application for amendment does not propose
any permanent change in the existing flow regime from
the Skagit River Project. This point is expanded for
clarity in Section 1 of the FEIS.

Applicant commented on its recent study of down-
stream water temperature and effects of salmon and trout
but did not provide copies of the study reports in time
for a thorough review.

Comment b: Fisheries, Ecology, and NCCC are
concerned that there are no proposals to mitigate any
adverse effects resulting from colder downstream water
temperatures.

Response b: The possible need for withdrawing water
from selected reservoir levels for temperature control is
discussed in Sections 4 and 10.

Comment ¢: Game and NCCC reguest further considera-
tion in the FEIS of the Big Beaver Valley cutthroat trout
population and the effect of the proposed action on this
resource.

Response ¢: The presence of cutthroat trout
populations in beaver ponds of Big Beaver Valley is noted
in Section 2 and impacts on this trout population resulting
from the proiject are discussed in Section 3.

Comment d: Game commented that additional information
on the Ross Lake rainbow trout population and creel census
data should be provided in the FEIS.

Response d: Additicnal information on these subjects
has been 1ncluded in Section 2.
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Comment e: Game and NCCC reguested further comments
on proposed mitigation of the loss of trout spawning areas
and a discussion of the availability of new spawning areas.

Response e: The loss of existing trout spawning
areas by inundation and the accessibility of new areas
by eliminating stream obstacles is discussed in Section 3
of the FPEIS. Some possible measures of mitigation for
any losses which might occur are described in Section 4.

Cormment f:  Game and Ecology comment that further
discussion is needed on the response of trout in finding
new spawning areas and the effect of thesge trout moving
into areas where there are existing trout populations.
The Applicant also commented on this matter.

Response f: This subject has been expanded in
Section 3.

Comment g: The NCCC comments that the Applicants’
reports of fishery studies in the Ross basin are not
reasonably accessible to reviewers.

Response g: As noted in the Introduction and in
Section 2 ©f the FFI8, these reports are available for
review in the offices of the Applicant and the FPC Staff.

Comment h: NCCC, Ecology and the Applicant comment
that the IJC report does not fully cover the impacts in
Canada and is not consistent with the DEIS,

Regpongse h: The IJC report describes the natural
regsources 1n the Canadian section of Ross basin and the
impacts expected from the proposed action. The inguiry
was conducted in response to a request from the U.S. and
Canadian governments to "investigate the environmental
and ecological consequences in Canada of the raising of
the Ross Lake to an elevation of 1,725 feet above mean
sea level, ...", and it is belleved the report is
responsive to that assignment and is appropriate for use
with the FEIS.

WILDLIFE

Comment a: In its letter of comment, NCCC
expregsed concern that the DFIS would lead readers to
believe that wildlife are homogeneous around the lake.

Response a: Expanded discussions of habitat and
species diversity appear in Sections 2, 3, 4, and 5.
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Comment b: NCCC expressed concern that too much
emphasis 1n the DEIS was placed on either the largest or
most valuable resources in the Ross Basin.

Response b: The FEIS focuses more attention on
species diversity; however, some emphasis is given to deer
for the following reasons: {1} deer have been studied
more than other animals, both historically and recently,
in Ross Basin; (2} deer provide much enjoyment for sight-
seers and hunters; {2) deer are the foremost competitors
for food of herbivores such as hares and elk; {(4) deer
alter the habitat, sometimes drastically, by browsing;

(5) deer serve as the maior food for carnivores such as
cougars, bobeats, and coyotes; and (6} deer respond to
habhitat management which benefits many other wildlife
species.

Comment c¢: Applicant commented that UW researchers
estimate 25-50 mountain goats and 10 elk in the vicinity
of Ross Basin.

Response c: fection 2 of the FEIS was updated to
present this information.

Comment d: Game wrote that certain deer winter
ranges are of more importance than indicated in Figure
2-7 of the DEIS,

Responge d: Game's information is presented in
Section 2.

Comment e: NCCC stated that no numbers were
provided in Section 3 of the DFIS to provide a means
of analyzing the potential decrease in wildlife resources.

Response e: Numbers concerning loss of wildlife
are presented in the FEIS as far as analysis of habitats
and populations permit. The estimated population levels
of deer, bear, mountain goats, and beaver were presented
along with the estimated percents of their respective
habitats that would be inundated. Other sgpecies were
described as to whether their use of the proposed inunda-
tion zone is year-round or seasonal and the extent to
which they could relocate successfully.

Comment £: NCOCC expressed concern about the lack
of comparison with the figures for wildlife losses that
are presented in the IJC report.
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Regsponse f: The IJC report was included with the
DEIS and is included with the FEIS to make known possible
environmental wildlife effects in Canada. The body of
the FEIS deals with effects in both Canada and the United
States.

Comment g: Game commented that the deer populations
in the Ross Basin were affected by more than the three
phenomena of flcoding, plant succession, and snow accumula-
tions.

Response g: The effects of the proposed action
on deer are further discussed 1in Sections 3, 4, and 5.

Comment h: Game wrote that imposing one population
on ancther can result in habitat destruction and lowered
carrying capacity and that this kind of damage cannot
be rectified in one season or perhaps ever.

Response h: These problems are discussged in
Section 3.

Comment i: Game commented that the DEIS discussion
of impacts was limited to those resulting directly from
inundation. Concern was expressed for impacts on wildlife
caused by relocation and replacement of recreation
facilitlies, general construction activities, and an increased
number of visitors because of improved access.

Response i: Impacts on wildlife from events in
addition to inundation are reported in Section 3.

Comment J: Game commented that the expected impacts
on wildlife other than deer were not adequately covered
in the DEIS.

Response j: The FEIS contains expanded discussions
in Sections 2, 3, 5, and 7, on species other than deer,

Comment k: Game expressed concern that the discussion
of unavoidable adverse impacts on wildlife was limited to
loge of deer winter range and beaver habitat.

Response k: Section 5 contains an expanded discus-
sion of adverse impacts.

Comment 1: Game commented that Section & on
Relationship Between Local fhort-term Uses and Long-term
Productivity included only loss of habitat and not
productivity of the habitat.
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Regsponge 1: Productivity of habitat is discussed
in Section & of the FFIR.

Comment m: NCCC pointed out that effectiveness
of measures to mitigate for loss of deer habitat and
populations were not discussed. Game expressed concern
that proposed mitigation measures would not be sufficient
especially if done above elevation 1,727 because accumu-
lations of snow could cover the browse. Applicant commented
that their research indicated that the higher reservoir will
push back the snow-melt zone to a higher elevation thereby
establishing new winter habitat. Applicant stated that
the greater shoreline length and resultant snow-melt
zone would somewhat offset the habitat lost by inundation.

Response m: These comments concern the need for
mitigation measures, Effects of mitigation measures
cannot be predicted until a more detailed plan is developed.
Applicant's proposal to manage plant succession on 20-25
acres is not deemed adequate mitigation by itself and
this is indicated in Section 10 of the FFIS. The warming
effects of High Ross reserveoir are not expected to be
great encugh to provide much new deer winter range and
this is discussed in Sections 3 and 190.

WATER QUALITY

Comment a: Applicant's comments point out that the
DEIS on page 3-14 uses the term "natural” river tempera-
ture whereas the DFIS should have used the word "present”
river temperature. Applicant's commenits also noted that
the "less than five degrees" indicated on page 9-3 and
"as much as 3°F" on page 3-13 are not average vearly reduc-
tions in temperatures but are average reductions for
certain summer and fall months. The State of Washington's
Department of Ecology, and Department of Game and the U.S.
Department of Commerce commented on the withdrawal of
water from the hypolimnion of the Ross reservoir.

Response a: The comments of Applicant and the
agencies on water guality have been considered in the
revision of Sections 3, 4, and 10 (formerly 9},

Comment b: Comments received from the NCCC
suggested that hydrologic data from other northwest rivers
should be presented as a comparison to discharges from
Ross Lake.

Response p: Data contained within Sections 1
and 2 of the FFIS show that although the maximum level
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of Rosg reservolr would be increased, the flow regime
from the proiject would not be altered. Also a reference
to other riverflow data is mentioned in Section 2.

BIOTIC COMMUNITIESR

Comment a: Comments filed by the NCCC, Applicant,
EPA, Ecology, and Recreation are concerned with the
inundation of BRig Beaver Valley and the resultant loss
of biotic communities,.

Response a: Sections 2, 3, and 4 in the FEIS
have been expanded to further describe the existing
ecological values of Big Beaver Valley. In addition,
a recent study of the Vallev's potential value for
research and education is discussed.

The fact that raising the reservoir would result
in the complete loss of a five mile section of Big Beaver
Valley, is discussed in Section 3.

Comment b: The NCCC and Fcology indicate that
a detailed description of biotic communities and individual
species 1s reguired for the Skagit Valley.

Regponse b: Section 2 has been expanded to
include an explanation of the diversity of plant
communities found in the fkagit vValley along with names
of predominant species associated with each type. Moreover,
Appendix E presents a list of plant species that are known
to ogcur within the region. No rare species have been
identified in the area to be inundated.

Section 3 discusses the loss of the plant types
below elevation 1,725 feet.

Comment ¢: The comments submitted by the Applicant,
Ecology, and NCCC guestion the completeness of the IJC
report in describing the impacts on biotic communities
in Canada.

Response c: Impacts discussed in the IJC report
generally are similar to those in the U.S. Again, the
IJC report was included to highlight the environmental
impacts to be expected in Canada.

Comment d: The NCCC commented that the impact
of burning activities associated with reservoir clearing
operations was not fully clarified.
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Response d: Information available in the
Application is inadeguate to assess the effects and extent
of air peollution resulting from disposal of vegetative
material.

Comment e: Comments submitted by Recreation
stated that an incomplete treatment had been afforded
the access and transportation section of the Statement.

Response e: Additional information on this topic
has been added in Section 2 of the FFIS.

Comment f: Remarks supplied by FPA, ROSS,
Applicant, Ecology, and NCCC requested further consideration
of the impacts on Canadian biotlic resocurces.

Response £: Sections 2, 3, 4, and 5 have been
revised to reflect resources in the British Columbia
secticon of the Ross basin that will be affected by the
larger reservoir.

SOCTO-ECONOMICS

Comment a: The NCCC reguested that a complete
analysis be made of the economic impacts of the proposed
action or that because of inadeguate data, economic
impacts should not be discussed.

Response a: Because the eastern segment of the
North Cascades Highway (State Highway 20) has been opened
only since late 1972, there has not been sufficient time
for assessment of user pressure on Ross Lake or the nearby
communities. Vehicular access to Ross Iake 1s available
only by crossing the Canadian border and re-entering at
Hozomeen. Until the National Park Service initiates a
construction program for the Ross Development, economic
impacts are difficult to predict. A lack of convenient
access points would result in a very gradual increase in
recreational pressure.

Economic impacts of alternative recreation plans
again are dependent on development of plans of the National
Park Service, currently being formulated. Fconomic
development of the regilon would depend on user pressure
on Ross Lake which is largely dependent on accessibility.
The problem of access to the general area has been
partially remedied by the completion of State Highway 20,
thus expanding the availability of previcusly limited
recreational opportunities. Moreovey, limited gasoline
supplies and a nationwide energy crisis may significantly
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alter the demand for recreational facilities at the
development.

Section 3 discusses the potential economic impacts
of the proposed action from presently available information.

RECREATION

Comment a: The ROSS Committee and NCCC express
concern over the lack of assessment of the impacts High
Rosg would have on recreation values inherent in the
Skagit Valley in Canada.

Regponse a: The impacts on recreation that would
result from flooding the Skagit Valley in British Columbia
are discussed in Appendix F, Environmental and Ecological
Conseguences in Canada of Raising Ross Lake in the Skagit
Valley to Elevation 1,725, 1971, International Joint
Commission.

Comment b: The Department of Game is concerned
that a description of certain proposed project facilities
may be misplaced in Section 3. Also, Game is concerned
about the lack of consideration of impacts the proposed
project would have on the "low-density" character of
the existing reservoir.

Response b: Some descriptive information has
been deleted from Section 3. Staff recognizes that some
of the "semi-wilderness" attributes of the existing Ross
Lake reservoir result from a relatively low level of
public use. However, this use profile is not in keeping

with public use concepts envisioned for a National Recreation

Area. The increased visitation that can be expected at
the Rogs Lake MNational Recreation Area, whether the
reservoir is raised or not, will have an adverse effect
on riparian habitat and the wildlife it supports.

Comment ¢: NCCC 1= concerned that the DEIY does
not stress the fact that the National Park Service will
have to approve of all recreation developments proposed
by the Applicant.

Response c: The need to obtain National Park
Service approval for any recreational facility develop-
ment at Ross Lake has been clarified in Sections 1 and
4. 2Also, by letter dated December 20, 1972, the NPS
indicated approval of Applicant's recreation plan if it
were modified to include reservoir access facilities at
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the dam.

Comment d: NCCC expresses concern that the DEIS
does not contain a compariscon ¢f the recreation develop-
ment potential available at the existing reservoir with
that of proposed High Ross.

Response d: Staff has not made a specific study
to determine the maximum acreage available for recrea-
tion facility development at either water level., There
is sufficient lands above elevation 1,725 to allow for
the relocation of all existing facilities.

Comment e: NCCC is concerned that maintenance of
water levels has not been considered as a means of
enhancing recreational use of the reservoir.

Regponse e: Section 4 has been revised to indicate
that the operation of High Ross would provide a nearly
stable full pool throughout the recreation season.

Comment f: Fisheries 1s concerned with the
omisgsion of downstream recreation consideration.

Response f: The construction phase of High Ross
would create some short-term adversge impacts on recrea-
tional use of the Skagit River below Gorge powerhouse.
However, subsequent operation of the power development
with High Ross would be no different from existing opera-
tion and therefore would have no impact on existing
recreational use of the Skagit below the project.

HYDROLOGY, HYDRAULICE, POWFR ALTERNATIVIE AND COSTS

Comment a: MNCCC suggested clarification of the
terms "critical period” and dependable capacity.

Response a: Section 1 of the FEIS includes
additional language tc define critical period and explains
how dependable capacity relates to it. It is noted that
dependable capacity is established during adverse flow
periods.

Comment b: Ecology, EPA, NCCC and the Applicant
have expressed concern over the discussion of Fnergy
Conservation in the DFIS,

Response b: Section 8 has been expanded to
include the effects of recent energy conservation
measures in the Northwest.
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Comment c: FPE and NCCC reguest that the PEIS
indicate how capacity and energy lost during construction
of High Ross would be replaced.

Response c¢: Power lost during construction of
proposed Hlgh Rogss would be replaced by purchases from
BPA.,

Comment d: The Applicant and EP2 expressed concern
with the DFIS coverage of modifications to the turbines.

response d: Section 1 of the FEIS has been
changed to show that the runners of the turbines
would be replaced. The turbine runners were designed
for efficient operation at the existing pressure head
and flow. Replacement of the turbine runners without
raiging the pool would not produce additional power,

Comment e: FPP has raised questions with regard
to timing of generation additions to the Northwest power
supply and the degree to which Ross power addition has
been cvonsidered in the Regional Plan.

Response e: Section 1 has been expanded to
include additional information on the planned expansion
program, with scheduled dates of initial operation,
and to explain Regional Planning.

Comment f: FPA and NCCC have requested that
dependable capacity of existing Ross and proposed High
Ross be clarified.

Response f: The at-site dependable capacity of
existing Ross dam is 252 mw and proposed High Ross would
be 525 mw. Proposed High Ross would increase annual firm
energy by 315,000,000 kwh. Section 1 has been revised
to show these values.

Comment g: FPA, Fcology and NCCC have indicated
concern that sufficient detailed cost information on
the proposed High Ross expansion and alternative power
sources is not included in the DEIS.

Response g: Although a detailed cost estimate
for High Rosg and alternatives has not been included in
the impact statement, Section 8 has been revised to
indicate the general procedure and items included in
arriving at the annual costs.
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Comment h: The USCE and NCCC have expressed
concern on the amount of flood control storage to be
included in the proposed High Ross reservoir.

Response h: Section 1 of the FEIS has been
expanded to indicate that the USCE might he interested
in having an increase in flood control storage capacity
provided by High Ross Reservoir.

Comment i: Fisheries and Game noted the effect
of present regulation provided by Diablo and Gorge
developments and suggested that the DFEIS implied total
re~regulation by Diablo and Gorge.

Response i: The basin vield above Ross dam and
the amount of usable storage in Ross reservoir would

not change with the High Ross addition, also the hydraulic
capacity of High Ross turbines would not be significantly

changed from the hydraulic capacity of existing turbines;
therefore, the reregulation of discharges from the Ross
development by Diablo and Gorge developments would be
essentially the same for FHigh Ross as for existing Ross.
Section 1 has been modified to clarify this point.

Comment j: Game and EP2 have regquested that
information be included in the FEIS to indicate the
degree to which High Ross development would supply the
10~year load growth.

Response j: This information has been included
in Section 8.

Comment k: NCCC suggested that the FEIS should
indicate what provisions were included in the original
design, and at what cost, in planning for a future High
Ross development.

Response k: Sections 1 and 8 of the FEIS have
been modified to indicate the design features which
were incorporated in the design of Ross development for
future raising of the dam and reservoir. These items
were the waffle design of dam and hydraulic structures.
Applicant’s estimate of the cost of such provisions
was about $6,000,000,

Comment 1: Fcology has requested additional
information with regard to fuel costs of alternatives.

Response 1l: Section 8 of the FEIS has been
revised to incliude additional data on fuel costs.
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Comment m: Fcology has reguested that the alterna-
tive of adding generators at Boundary, Diablo and/or
Gorge should be presented in more detail.

Response m: Section 8 has been revised to
include additional discussion concerning these
alternatives.

Comment n: NCCC suggests that the IJC has authorized
Applicant to flood in Canada only to elevation 1,72% feet
and suggests that the final plans by Applicant must include
spillway capacity to prevent flooding of additional lands
in Canada above 1,725 feet.

Response n: High Ross development as proposed
would be capable of passing the 150 year flood with the
reservoir maintained at elevation 1,725 feet, Utilization
of the flcod control storage capacity of the reservoir
would extend the freguency of occurrence. Although the
fregquency of occurrence of a probable maximum precipita-
tion flood has not been agreed to by all hydrologists,
there is some indication that it could be expected to
occur once in 10,000 years. Applicant has not provided
plans which would prevent flooding of additional lands
in Canada above elevation 1,725.0 feet, for floods
having a fregquency of occurrence greater than once in
150 years,
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. 10. BISCUSSION OF SIGNIFICANT ENVIRONMENTAL MATTERS

A Staff position on whether the application

. should be approved has not been reached at this point

. in the proceeding. Several matters of environmental

. concern were raised during processing of the application
. and reviewing comments on the DEIS, the most significant

of which are summarized as follows:

L1601 FISH AND WILDLIFE RESOURCES

Agencies commenting on the application, and

. the DEIS8, expressed concern about the lack of

. appropriate data deemed necessary to develop recommenda-
. tions for adequate protection and enhancement of fish

, and wildlife resources. Since filing its application,

. the Applicant has continued to conduct detailed environ-
. mental studies and is completing reports which wilil

. provide a better basis for assessment of fish and

. wildlife impacts due to the proposed action. At this

. time, it appears there would be a net loss of fish

. spawning area in the Skagit River above the reservoir

. and in streams tributary to Ross reservoir upon comple-
. tion of the proposed action. Also, wildlife habitat

. including winter range of deer, would be significantly

. reduced and altered by clearing land to be flooded

. by the larger reservoir.

The Washington State Department of Game is

. cooperating with the Applicant and the University of

. Washington in several studies to determine the extent of

. project impacts on fish and wildlife resources. These

, investigations include Ross Lake fishery resources, stream
Lutilization, fish and wildlife life history studies and

. consideration of the need for post~flooding effects studies.
. Objectives of the Ross Lake basin wildlife investigations
. include an assessment of the existing environment with

. regard to wildlife populations and development of

. predictions concerning the probable effects of raising

. the elevation of the reservoir, development cf recom-

. mendations for mitigation of anticipated wildlife losses

. and design of post-impoundment studies. A plant

, community-wildlife relatioconship study and a recreational

. use study is alsoc being conducted.

There would be significant environmental impacts

. of the proposed action on the fish and wildlife rescurces

. of the affected area. Progress reports from ongoing studies
. have been used along with other information in assessing

. impacts on the affected fish and wildliife populations
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and in consideration of possible mitigating measures.

Applicant proposes to establish and maintain 20
to 25 acres of browse area for deer in order to mitigate
for loss of wildlife habitat. This single measure is
considered by Staff to be inadequate for deer and also

. would not mitigate for the loss of lowland habitat

inhabited by other wildlife.

A mitigation plan should include establishing

. numercus small browse areas at suitable locations rather
. than an equal acreage in large plots. By this means plots
. could be distribute widely, thereby providing benefits
. for more animals. As far as possible, plots could be

located on sites which the UW team identifies as having

. a favorable micro~climate, especially sites with low

. accumulations of snow. By developing numerous

. relatively small sites, the probability would be greater
. that some sites would be of high value to deer.

Habitat improvements should be undertaken before

. reservoir clearing is started, or during its earliest
. phases, so that mitigation measures could be in effect

as sSoon as habitat destruction begins. Thus new

. browse would be available above the snow within the
. fewest winters possible.

The effect of High Ross on the flow of the

. Skagit River downstream from Project No. 553 is a

., matter of significant concern. At present, during the
. spring months, salmon fry become stranded on gravel

. bars by changes in the rate of flow from the project.

. The proposal for High Ross does not provide for changes
. in the rate of flow from Gorge dam (the lowermost of the
. three dams in Project No. 553) and should not be a

. long~term factor in aggravating or alleviating this

. problem. During filling of the enlarged reservoir,

. applicant may propose to maintain downstream flows at

. & lower level than normal. Sustained low flows could

., have an adverse effect on the emergence and rearing of

. salmonid fry. However, a schedule for reduced flows
- has not been proposed.

Forecasts of predicted water temperatures of the
Skagit River downstream from Gorge dam at a point six

. miles below Newhalem have been prepared by the Applicant
. and also by Staff. These studies show the average reduc-
. tion in temperature at Alma Creek, if the 1971 meter-

. clogical and hydrological conditions were repeated,to be
. approximately 2.54°F, 3.26°F and 3.55°F for August,
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September and October, respectively. Even though this

- may appear to be a small change, it would result in

saimon and steelhead spawning at a somewhai later time
than at present and would result in a longer period for
egg incubation, with a later hatching date. The combina-
tion of delayed spawning and longer incubation and
rearing could be critical in the successful reproduction
of some gspecies and races of fish,

The proposed ogutlet works from Ross Lake would
withdraw water from the same elevation as at presenit which

. would place them at a lower depth with the reservoir raised.
. A veview of the completed heat budget studies should be made

by Applicant in cooperation with the Washington Department

. of Ecology and EPA to determine the type of cutlet works

which would permit the withdrawal of water from various
levels of the reservelr to maintain downstream water
temperatures as closely as possible to the sxisting

. temperature regime 1f this is found to be desirable.
20.

Bdverse effects on fish caused by increased

. supersaturation of nitrogen gas in spiliway discharge waters

. are aiso of concern. Studies reported by the Applicant
. in 1872 indicated that during heavy spilling at Diablo

5. and Gorge dams dissolved gas readings exceedsd 110 percent

. in some instances. Upon completion of High Ross, ths

. conditions at the dam affecting the level of dissolved

. gas saturation in the tallrace area should not change

. slgnificantly. The Department of Fisheries does not

. consider any change in spill from High Ross to be a problem

-

. with the downstream Fisheries resgurce.

16,2 RECREATION

Management of the recreation resources in the
Ross Natlonal Recreational Area {(RNRA) is the responsibility
of the NPS. Its plans for future dewelopment of the RURA

cwould continue to be ilmplemented, whether oy not Ross
. reservolr is raised in elevation. Intericr estimates that
Cultimate annual recreational use in this arezs will be
2,000,000 visitor days. Additional recreational facilities
.are to be provided by the NPS beyond those to be relocated

»

by the Applicant. Interior recommends development of an

.access road, boat launching and relsted facilities at
. Rozs Lake. Utilization of the accoesgss road, o be used

for construetion during the raising of Ross dam, as a
permanent reservoir access point would be a viable

.alternative to the proposed Reland Point Road which was
-originally planned by the NPS but is now deemed infeasible.
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A permanent access road from State Highway 20
o Ross Lake would open boating opportunities far beyond
those which now exist. The number of visitors to the

. Lake weould also increase significantly and could impair
. the wilderness—~like gualities of the Ross Lake area.

NPS will continue to manage and develop the

. RNRA and Staff defers to expertise of the NPS for future
. development planning and administration of this area.
. However, there is concern that the existing wilderness-

like guality of the area could change with additicnal

. access to the Lake. Future recreation planning and

. development should be designed to protect the type

. of outdoor experience which ie now enjoyed by vigitors
. to Ross Lake,

10.3 BICTIC COMMUNITIES

The proposed action would create a five-mile stretch
. of waterway extending up the broad, flat Big Beaver Valley.
. This is the only flat, alluvial walley in the development
. area that will be inundated up to elevation 1,725 feet,
. Because it is Federal land, undeveloped, with recognized
. ecological values, there is widespread concern over the
. impact which would result from conversion of this lower

five miles into an aguatic habitat. Old-growth western

. redcedar groves, associated with bog, marsh, and flowing
. stream habitats with stands of hardwoods and other

. conifers, form an ecosystem noted for its potential as

. a Federal Research Natural Area representing the Cascade
. Valley bottom mosaic.

Prior to any <¢learing of this area, an inter-

. disciplinary team of scientists shoud make an intensive
. study of the Valley to preserve information of interest
. to ecologists and to document the importance of this

. example of a Cascade Valley mosaic. Comparison with

. other valley bottom communities would determine the

. ecoleogical values of each similar wvalley bottom in

. the Cascade regicn for purpcses of establishing a

. baseline or undisturbed community for observing changes
. in other plant communities. These baseline communities
. also function as check plots for analyzing the results
. of management technigues on similar areas.

Intensive biotic surveys and detailed sampling

. hags not been conducted in the Ross Basin to date. These
. studies should be completed before the proposed action
. is effected,.
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10.4 FLOOD CONTROL AND NAVIGATION

The U.S5. Army Corps of Engineers {Corps} indicated
that an increase in current total flood control storage
capacity would be desirable. BAdditional fliocod control
studies have been proposed by the Corps but have not been
completed. Flood control storage capacity of 120,000 acre-
feet would continue to be provided pending further
recommendations by the Corps. WNavigation safety would not
be decopardized by the proposed action.

10.5 SCENIC AND HISTORIC VALUES
The lower Skagit River is currently under study for

posgsible incorporation into the Wild and Scenic Rivers
System. The proposed revisions at Ross dam and reservoir

. would not change the flow regime in the lower Skagit River.

Therefors, increasing the hedight of Ross dam should not
affect the status of the lower Skagit River as it relates
to its gualifications for a scenic river.

The proposed action has been reviewed pursuant
to WEPA and Commission Order No. 414 in regard to scenic
and historic wvalues. A survey of archeclogical resources
of the project area has been conducted. More detailed
surveys of lands to be inundated may be necessary
following clearing.

i0.%6 EXISTING ENVIRONMENTAL LICENSE CONDITIONS

The existing license for Project 553, which
expires on October 28, 1977, contains provisions for
public recreational use of the reservoir, gaging of
streams tributary to Ross regervolr, flood control,
and cooperative studies of downstream flows to protect
the fisheries resources.

any approval of the application for amendment
of the existing license, if given, should require the
inclusicon of a number of additional conditions in
the license for protection of the enviromment. These
conditions should provide for protection and enhancement
of fish, wildlife, water quality, recreation, and other
natural values at the project. However, a decision
has not been reached on what additional conditions would
he reguired. The ongoing study results and the hearing
record in this proceeding will provide additional
environmental information needed to reach appropriate
decisions.
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APPENDIX A

Mammals Reported in the Skagit Valley

Common MName

Cinaereous Shrew
Wandering Shrav
Trowbridge Bhrew

NMorthern Water Shrew

Shrew-Mole

Little Brown Myotis

Black Bear
Racooon
Long-Tailed Weasel
Mink

Marten

River Otter

Red Iox

Coyota

Cougary

Boboat

INSECTIVORE

5

CARNIVORES

Soientific Name

Sore¥ Cinereus

Sorex vagrans

Sorex trowbridgel

Sorex palustris

Neurotrichus gibbsii

Myvotis lucifugus

Ursus americanus

Procyon lotor

Mustela frenata

Mustela vison

Martes amerlcana

Lutra Ccanadensis

Yulpes fulva

Canis

Feliw concolor

Mephitis mephitis

Spirogale putorius




Mink

Longtailed Weasel
Shortailed Weasel
Marten

Fisher

Mountain Beaver

Yellowbelly Marmot

Hoary Marmotl

RODENTS

Northern Flying Squirrel

Red Squirrel

Chickaree

Cascade Ground Sguirrel
Yellow Pine Chipmunk
Townsend Chipnunk
Bushy-Tailed Woodrat
Beaver .

White~FPooted Deer Mouse
Boreal Red-Backed Vole
Pacific Jumping Mouse
Townsend Vole

Oregon Vole
Long~Tailed Vole
Heather Vole

Porcupine

Muskrat

Mustela vison

Mustela frenata

Mustela erminea

Martes americana

Martes pennpanti

Aplodontia rufa

Marmota flaviventris

Marmota frenata

Glaucomys sabrinis

Tamiasciurus hudsocnicus

Tamiasciurus douglasi

Spermophilus saturatus

Eutamias amoenus

Eutamias townsendl

Neotoma cinerea

Castor canadensis

Peromyscus maniculatus

Clethrionomys gapperi

Zapus trinotatus

Microtus townsendi

M. oregoni

M. longicauda

Phenacomys intermedius

Erethizon dorsatum

Ondontra zebethicus




LAGOMORPHS

Pika Ochotona princeps
Snowshoe Hare Lepus americanus

ARTIODACTYLS
Black~Tailed Deer Odocoileus hemionus columbianus
Mule Deer Odocoileus hemionus hemionus
Elk Cervus canadensis
Moose ARlces alces

Mountain Goat Oreamnos americanus







BIRDS 0OF THE SKAGIT

Common Loon
Red-Necked Grebe
Horned Grebe
Eared Grebhe
Pied-Billed Grebe
Western Grebe
Great Blue Heron
Green Heron
Whisteling Swan
Canada Goose
White-Fronted {oose
Mallard

Pintail

Shovaler
Blue-Winged Teal
American Widgeon
Cinnamon Teal
Green-Winged Teal
Wood Duck

Redhead
Canvasbhack
Ring-Necked Duck
Greater Scaup

LLesser Scaup

WATER BIRDS

WATERFOWL

APPEMNDIX B

VALLEY

Scientific Name

Gavia immer

Podiceps grisegena

Podiceps auritus

Podiceps caspicus

Podilymbus podiceps

Aechmophorus occidentalis

Ardea herodias

Butorides virescens

Olor columbilanus

Branta canadensis

Anser alhifrons

Anas platyrhynchos

Anas acuta

Spatula clypeata

Anas discors

MatTeca americana

Anas cyanoptersd

Anas carolinensis

Alx sponsa

Aythya americana

Avthya valisineria

Aythya collaris

Aythya marila

Aythya affinis




B-12

! e
SN
o B
s
—
]
ey Ml :
ot — — :
p o
o o
=
) .
b
ok porord i
et o i
3 —
R b,
-
| &
G 4.
! [
4 —
L] —
r ~
(o feid

= E o

= e b =

| o o
fee

Common
51
-




GALLINACEQUS

B-3

BIRDS

Common Name

huffed Grouse

Ptarmigan

Sandhlll

Black-Bellis

Semipalmated

ottad Sandplper
&

Greater Yellowlsys

cientific Name

Dendragapus obscurus

Canachites canadensisg

Bonosa umboellus

Lagopus leucurus

Grus canadensis

Rallue limicola

Fulicae americana

Sauatarola sguatarcla

Charadrius semipalmatus

Charadrius vooiferus
Capella gallinago
Actitis macul A

Limnodromus

Lreunstes pugi.




Common Name

Ring-killed Gull
New Gull

Bonaparte's Gull

DOVES

Band~-tailed Pigeon
Rock Dove
Mourning Dove

OWLS

Screech Owl
Great Horned Owl
Short-Eared Owl
Pygmy Owl
Spotted Owl

Saw-Whet Owl

GOATSUCKERS

Poor-Will

Common Nighthawk

SWIPFTS

Black Swift

Vaux's Swift

HUMMINGBIRDS

B-4

Scientific Name

Larus delawarensis

Larus canue

Larus philadelphia

Columba fasciata

Columba livia

Zenaidura macroura

Otus asio

Bubo virginianus

Asio flammeus

Glaucidium gnoma

Strix occidentalis

Aegolius acadicus

Phaladenoptilus nottallii

Chordeiles minor

Cypseloldes niger

Chaetura wvauxi

Rufous Hummingbird

Calliope Hummingbird

Selasphorus rufus

Stellula calliope




Common

frasky Flycat

Western IMlyo:s

cher

Colaptes cafer

Dryocopus pllesatus

BWis

Dendrocopos villiosus

™

Jendrolopos pubéscens

Tyrannug tyrannus

Tyrannus verticalls

Sayornls saya

Ermpidonax ¢

Contopugs sordidulus

sallornis borealls

o s




tank Swallow
Hough-winged Swallow

Parn Swallow

Ravean

wezslharn Crow

O
-
o
e
,_J
‘-*e

Clark's Mutcracker

Horegl Chickadee
Chestnut-backed Chickadee
Fed-breasgted Nuthatch
Brown Creeper

Dipper

House Wren

Winter Wren

Robin
Varied

‘Jl“
1

He rm

gwainson's Thruash

Scientlific MName

Riparia riparias

=l
1

Stelgidopteryx ruficoll

Hirundo rustica

Petrochelidon pyrrhonotsa

Perizoreus canadensis

Cyanocitts stelleri

Corvus corax

Corvus brachyr

Corvus caurinus

Hucifraga columbina

Parus atricapillus

Farus gambaeli

Parag hudsonicus

Parus rufescens

Sitta canadensis

Certhia Tamiliaris

Cincius mexlcanus

0
o
m
Tl
O
]

Troglodyte
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Troglodyies

Turdus migratorius

Txoreus naevius

Hylocichia guttata

Hylocichla ustulsta




¢

Towngend's

Golden-crowned Xinglet

OO S, - - 2 TSz - 4n
ruby-crowned Kingletd

Red-eyed Yireo

Warnling Vireo

Orange-crowned Warbler

Neshville Warbler

NE

'UJ

Yellow Warbler
Myrtle Waxrbler

Audunonts Warbler

Black-throated Gary Ward

Townsend's Warbler

MocGilidivray'ls Warbler
ki

Wilgon's Warbler
Northern Waterthrush

Yellowhhroat

Myadeshes Townsendi

egniug salrapa

Hegulus ceglenduls

Anthus gpinoletta

Bombyellla garrolus

mhycilla cedrorunm

Laniuns ludovicisnus

Sturnus vulgaris

Yireo solltarius

Vireo olivaceus

Vireo g£1lvus

Vermivorsa

celata

Vermivors

ruficapilla

Dendyroica

petechia

Dendrolca

coronata

Dendroica

sudubonil

Dendroica

nigrescens

Dendroics

Ttownsendl

Oporornis

tolmiei

Wilsonia pusilla

Seiurus noveboracensis

Geothylpig trichas

B~
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Common Name Scilentific HName

ylothrus ater
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Common Name

T

ree Sparyow

[ S|

Chipping Bparrow
Harrig?! Sparvow
White-crowned Sparrow

iolden~crownad Sparrow

-~

0

SONg SUarrow

Fox Sparrow

Lincoin'g Sparrow

Scientific Wame

Spizeila arbores

cpizella passerina

Zonotrichia gueruls

Zonotrichia leucophrysg

zonotrichls atricapiils

Melospizs melodia

Passereils iliacsa

Melospiza 1lincolinii







APPENDIX C
Amphibians and Reptiles whose Range
includes the Skagiit Basin

SALAMANDERS

Commorn: Name Scientific Name

Northern Long-Tosd Salamander Aunbyvstoma macrodactylum

Tiger Halamandey Ambystoma tigrinum

i

Pacific Gilant Salamander Dilcamptodon snsatus

Rough-Skinnad Newt Taricha granulosa

FROGE AND TOADS

Tailed Frog Rscaphus truel

Boreal Toad Bufo boreas

pacific Hyla reglilla
Red-Legged Frog Rana aurcra

Spotited Froo :
Bullfrog o,

CALEDD

+

pe ek 3 led







Common Name

Brook Trout
Dolly Varden Char
Cutthroat Trout

Rainbow Trout

APPENDIX D

PIBH OF ROSS LAKE *

Scientific dName

Salvelinus fontinalis

Salvelinus malma

Salmo clarki clarki

Salmo gairdneri

% Staff does not have information available from which
to list all species of fish which may be found in the

Ross Basin.






APPENDIX I

Plants Reported in the Skagit Valley

LICHENS
Common Name S5cientific Name
Peltigera aphthosa
P. canine
Stereccaulon tomentosum
MOSSES

Aulacomnium androgynum

Calliergon cordifolium

Dicranum sSp.

Drepanocladus exannulatus

Hylocomium splendens

Hypnum circinale

Mnium insigne

M. glabrescens

M. spinulosum

Plagiothecium sp.

Pleurozium schreberi

Polytrichum juniperinum

Rhacomitrium canescens

Rhytidiadelphus triguetris
@
Rhytidiopsis robusta

FERNS & FERN ALLIES

Common Horsetail Eguisetum arvense

Scouring Rush E. hyemale



Common Name

Stiff Club Moss
Ground FPine
Ground Cedar
Maidenhailr Pern
Lady Fern

Parsley Fern

Dak Fern
Sword Fern

Bracken

Rocky Mountain Woodsia

GRASSES,

s
i
]

Scientific Name

E. telematela

Lyecopodium annotinury

L. clavatum

L. complanatum

Adiantum pedatum

Athyrium felix-femina

Crypto~gramma crispa

C. densa

Gymmocarpium dryopteris

Polystichum munitum

Pteridium aguiliuium

Woodsia scupulina

SEDGES, AND RUSHES

Ouack-Grass
Couch~Grass

Red-Top

Silver Hair-Grass
Water PFPoxtaill
Bwaet Vernal-Grass
Nodding Brome

California

Brome

Soft Cheass

Blue~-Joint

Agropyron repens

Agrostis alba
var. palustris

Aira caryophyllea

Alopecurus geniculatus

Anthroxanthum odoratum

Bromus anomalus

B. carinatus var,
carinatus

B. carinatusg var.
linearis

B. mollis

Calamagrostis canadensis




Common MNanme

Pinegrass

Hoary Sedge
Cusick’s Sedge
Sedge

Hood's Sedge
Sedge

Sedge

Mertens' Sedge
Thick-Headed Sedge
Ross' Seédge
Beaked Sedge
Slender Hairgrass

Blue Wild-Rye

Reed Fescue

Western Fescue

Red Fescue

American Manna-Grass
Velvet Grass
Sharp-Fruited Rush
Common Rush
Dagger-Leaved Rush
Thread Rush

Slender Rush

Scientific Name

C. rubescens

Carex Canescens

C. cusickii

¢- deweyana
C. hoodii

C. lenticularis
C. limnophila
C. mertensii

C. pachystachya
C. rossii

C. rostrata

Deschampsia elongata

Elyvmus glaucus var,
glaucus

Festuca arundinacea

. occidentalis

F. rubra

Glyceria grandis

Holocus lanatus

Juncus acuminatus

J. effusus

J. eusifolius

J. filiformis

J. terruis
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Common Name

Rosy Pussytoes
White Pussytoes
Spreading Dogbane
Columbine

Mouse - Ear Cress

Tower Mustard

Burdock

Sand Wort

Sand Wort
Breoadleaf Arnica
Goat's Beard
Wild Ginger
Winter Cress
Star Wort

Fairy Slipperxr
Harebells

Bitter Cress

Crimscn Indian Paintbrush

Orange Indian Paintbrush

Oxeye Dailsy
Pield Chickweed

Chickweed

Scientific Name

B. rosea
A. neglecta

Apocynum androsaemifolium

Aguilegia formosa

Arabidopsis thaliana

Arabis glabra

A. lyrata
Arctieum sp.

Arenaria laterifiora

A, marcrophylla

Arnica cordifolia

Aruncus sylvester

Asarum caudatum

Barbarea orthoceras

Calitriche verna

Calyvpsc bulbosa

Campanula routundifolia

Cardemine oligosperma
Cardomine pennsylvanica

Castilleja miniata

C. Chenopodium angustifolia

Chrysanthemum leucanthemum

Cerastium arvense

Cerastium viscosum
C, vulgatum




Common Name

Enchanter's Nightshade
Thistle

Queen's Cup

Blue~Evyed Mary

Coralroot

Bunchberzry

Bleeding Heart

Rough Fairy Bells
Waterwort

Fireweed

Glandular Willow Herb

Tall Annual Willow Herb

Fleabane

Wooly Sunflower
Avalanche Lily
Strawberry

Chocolate Lily
Rice Root

Bedstraw

Bedstraw

Large Leafed Aven
Cow Parsnip
Small~Flower Alunroot
wWhite Hawkweed
Canada Hawkwaed

Low Alpine Hawkweooed

Scientific Name

Circaea alpina

Cirsium hockerianum

Clintonia uniflora

Collinsia parviflora

Corallorhiza maculata wvar.
mertensianus

Cornus canadensis
Dicentra formosa
Dispeorum trachycarpum
Elatine triandra
Epilobium angustifolium
E. glandulosum

Epilobium paniculatum
E. watsonii

Brigeron philadelphicus

Eriphyllum lanatum

Erythronium montanum

Fragaria vesca var. crinita

Fritiliaria lanceolata

Galium trifliorium

G. trifidium

Geum macrophyllum

Heradeum lanatum

Heuchera micrantha

Hieracium albiflorum




Common Name

Marestail

Hairy Cat’s-Ears
Wild Pea

Tiger Lily

Swale Desert Parsley
Lupine

Lupine

Skunk Cabbage
Pineapple Weed

Pink Annual Phlox
Baby Monkey Flower
Monkey Flower

Lewis' Monkey Flower
Musk Monkey Flower
Miterwort

Indian Pipe

Miner's Lettuce

Miner's Lettuce

Siberian Miner's Lettuce
Forget-Me-Not

Parrots Beak

Spreading Penstamon

Phacelia

Scientific Name

Hippuris wvulgaris

Hypochaeris radicata

Lathyrus nevadensis

Lilium columbianum

Lomatium ambiguum

Lupinus polyphyllius

L. sericeus

Lysichitum americanum

Matricaria matricaricdes

Microsteris gracilis

Mimulus alsinoides

M. guttatus
M. lewisii
M. moschatus

Mitella trifida

Monotropa uniflora

Montia parviflora wvar.
parviflora

M. Perfoliata

Montia sibirica

Myosotis laxa

Pedicularis racemosa

Penstamon serrulatus




Common Name

Narrow Leaf Plantain
Broadleaf Plantain
Cinguefoil

Shrubby Cinguefoil
Fanleaf Cinguefoil
Sticky Cinguefoil
Slender Cinguefoil
Diffuse Cinguefoil
Rough Cinguefoil
Nuttal's Cinguefoil
Sago Pond Weed

Pond Weed
Self-Heal-All

Pine Drops

Plantain Leaved Buttercup
Water Buttercup

Yellow Water Buttercup
Macoun's Buttercup
Creeping Buttercup
Western Yellow Cress
Yellow Water Cress

Red Sorrel

Scientific Name

Plantago lanceolata

Plantago major

Potentilla arguta

P. fruticosa

P. flabellifolia

P. glandulosa

Potentilla gracilis

P. milligrana

P. norvegica
P. nutall

Potamogeton pectinatus

P. gramineus

Prunella wvulgaris

Pterospora andromedea

Ranunculus abortivus

R. alismaefolius

R. aguatilis
R. flabellaris

R. macounii
R. flammula

Rorippa curvisiligua

E. islandica

Rumex acetgosella




Common Name

Curled Dockweed
Rusty Saxifrage
Stonecrop

Meadow Senecio
False Gold Ragwort
Menziesii Campiocn
False Solomon's Seal
Starflowered Solomon's Seal
Sow Thistle

Sand Spurry
Twisted Stalk
Tansy

Dandelion

Large Fringe-Cup
Western Meadow-Rue
Foam Flower
Youth-On~Age
Ovster Plant
Starflower

Clover

Hop Clover

White Dutch

Trillium

Scientific Name

R. crispa

Saxifraga occidentalis

Sedum Sp.

Senecio pauperculus

S. pseudoaureus

Silene menziesii
)

Smilacina racemocsa

5. stellata

Sonchus Sp.

Spergularia rubra

Streptopus amplexifolius

Tanacetum wvulgare

Taraxacum ceratophorum

T. officinale

Thalictrum occidentale

Tiarella unifoliata

Tolmiea menziesii

Tragopogon dubius

Trientalis latifolia

Trifolium agarium

T. Qubium

T. repeng

Trillium ovatum




Common Name

Stinging Nettle

Indian Hellebore

Great Mullein

American Speedwell

Purslane Speedwell
Thyme-Leaved Speedwell
American Vetch

Western Long=-Spurred Violet
Smooth Woodland Violet

Death Camas

SHRUBS

Saskatoon
Saskatoon
Kinnikinnick

Tall Mahonia
Oregon Grape
Creeping Mahonia
Redstem Ceancthus
Snowbrush
Red~0Osier Dogwood
Hazelnut

Teaberry

Salal

Ocean Spray

Labrador Tea

Scientific Name

Urtica lyallii

Veratrum escholtzii

Verbascum thapsus

Veronica americana

V. peregrina

V. serpyllifolia var. humifusa

Vicia americana

Viola adunca

V. glabella

Zvgadenus venenosus

amelanchier alnifelia wvar. cusickii

A. a. var. semiintegrifolia

Arctostaphylos uva-ursi

Berberis aguifolium
B. nervosa

§. repens

Ceanothus sanguineus

Ceanothus velutinue

Cornus stolonifera

Corylus spp.

Gaultheria ovalifolia

G. shallon

Holodiscus discolor

Ledum groenlandicum




Common Name

Twin-Flower

Urange Honeysuckle
Red Honeysuckle
Black Twinberry
False Azalea
Devil's Club

False Box

Mock Orange
Ninebark

Shrubby Cinguefoill
White Rhododendron
Red Rhododendron
Stink Currant

Wild Gooseberzry
Swamp Gooseberry
kRed Flower Currant
Sticky Currant
Western Wild Rose
Red Raspberry
Black Raspberry
Thimbleberry

Salmonbearry

Tralling Blackbarry

Willows

Blue-Berry Flder

Scientific Name

Linnaea borealis

Lonicera clliosa

I.. dioica var. glaucescens

Lonicera involucrata

Menziesia ferruginea

Oplopanax horridus

Pachistima myrsinites

Philadelphus lewisii

Physocarpus capitatus

Potentilla fruticosa

Rhododendron albiflorum

R, macrophyllum

Ribes bracteosum

R. divaricatum

R. lacustre

R. sanguinium

R. triste

R. woodsii var. ultra-montana

Rubus idaeus wvar.

R. leuccdermis

R. parviflorus

R. spectabilis

Rubus ursinus

Sambucus cerules

gachalinensis




Common Name

Red-Berry Elder
Soopeoliallie, Soapberry
Hardhack

Flat-Top Spirea
Pyramidal Spirea
Snowberry or Wax Berry
Cascade Blueberry
Thin~Leaved Huckleberry
Oval-Leaved Huckleberry

Red Huckleberry

Greouseberry
Menzies' Plpsissewa
Princes' Pine Pipsissewa

Rattlesnake Plantain
Large Pyrola

Lesser Pyrola
White-Veined Pyrola
One-Sided Pyrcla
Greenish~Flowered Pyrola

Sgquashberry

Common Name

Amabalils Fir
Pacific Silver Fir

Grand Fir

TREES
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Scientific Name

g. ragemgsa var. arborescens

Shepherdia canadensis

Spirea douglasii

S. lucida

Spirea pyramidata

Symphoricarpos albus

Vaccinium deliciosum

V. membranacsum

V. ovalifolium

V. parvifolium

V. scoparium

Chimaphila menziesii

C. umbellata

Goodyera cblongofolia

Pyrola asarifolia

P. minor
P. gicta

P. secunda

P. virens

Viburnum edule

Scientific Name

Abies amabalis

A. grandig



Common Name

Alpine Fir
Vine Maple

Dougias Maple

Mountain Alder
Water Birch

White Birch

Yeliow Cedary

Scientific MName

A. lasiorcarpa

Acer clroinaltum

A, macrophylium

Linue rubra

Cratasgus dougl:

englemannii

sibicaulis

. contorta latifolia

E'n. T M
. monticola

P, ndeross

P, trichocarpa

Prunus emargine:




Common Name

Sitka Mountain Ash
Western Mountaln Ash
Western Yew

Western Red Cedar
Western Hemlock
Mountain Hemlock
Dwarf Juniper

Rocky Mountain Juniper

Scientific Name

Sorbus sitchensis

5. scopulina

Taxus brevifolia

Thuia plicata

Tsuga heterophylla

T. mertensiana

Juniperus communis

J. scopulorum
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ON
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Mr. Kenneth F. Plumb
Secretary

Federal Powey Commission
Washington, 0.C. 20426

Re: | PUR-LP
Project Ho. 533-Yashington
The City of Seattle, Washington

Dear Hr., Plumb:

be appreciats the opportunity to comment on the Draft Environmental

BNnTd

Impact Statement prepared by the Federal Power Commission in connection

with an appiication for zn amendment of license filed by the Lity of
Seattle for Skagit Hiver Project fo. 553,

Since the proposad project will not conflict with any project subject
to AEC Reouwlatory Jurisdicition or any activities sublect to control by
the General banager, we have no comsents to offer,

Sincerely,

422, -ézé;éel R. tuller, Assistant Director

for Envirenmental Projects
Directorate of Licensing

ce:  Council on Environmental
Quality (10)

RECEIVED |
NOV £ 2 173
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OFFHCE OF THE BSSISTANT SECRETARY OF COMMERDE
Washimgton, DG, 20230 :

H-3

Dear Mr., FPlunb:

The statemnent has been roviey
are offered for your conside

1

Ly ““SCP?E” the
resources of e

£
colder than the

L
; 1% 1 waler tb {
wat@r d wn trva of the dam due to withdrewal Trom the
hypolimnion, as digscussed on page 9-3. We suggest that
ﬂrembur stress be placed Jpoi the results of tfe uLU@J
mentlionad tHCY“ perhaps ¢ snowlng present and Dre-
dicted temperatures should be inciuded,

Thank you for giving us an opportunity to provide these

comments which we hope will be of assistance bto you. We
would appreciate recelving a copy of the final ‘?&E@M@Qt.
Sincerely,

olduey ¢1‘@’

Deputy Assistant Secretary
For Eovironmental Affalrs




DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS H-4
WASHINGTOM, DLC. 20314

REPLY TO
ATTENTION OF :
DAEN-CWE-Y 10 December 1973
3OET oy g oo L
Homorable John N, Nassikas ngm.{;ag.ﬁ Voo

Chairman, Federal Power Coumission
Washington, D, €. 20426

Dear Mr. Chairman:

This is in reply fo the Commission’'s letter dated 24 October 1973
concerning a4 draft Environmental Impact Statement {DEIS) prepared by

the Commission's staff for the City of Seattle’s Project No, 353
iccated on the Skagir River in Washingtoun.

The DETS on the applicant’s proposal for the modification of Project

No. 553 in orvder to increase its dependable capacity Irom 252 mepawatts
to 525 megawatts 1s satisfactory inscfar as the interests of navigaﬁi@n‘
on the Skagit River are concerned,

The existing Ross reseyvoir is operated to provide for 120,000 acre-feet
of seasonal storage space for flood control, as indicated on pages 1-6
and 1-32 of the Commnission's staff DEIS. As stated in cur letter dated
7 July 1971 on the applicant's proposal, preliminary studies indicated
that an increase in the total f{lood control storage space may be
desirable, Accordingly, the potential for this increased storape space
should be recognized in the EIS.

As requested, ten coples of this letter are being furnished the Council
on Enviromaental Quality.

Sincerely yours,

1 . N .
Sneid W g, £TOCE
e 4
JOHN F, WALL
LIC, Corps of Hogineers
Assistant Pirector of Civil Works,
Environmental Programs




DEFPARTMENT OF HEALTH, EDUCATION, AND WELFARE H-5
REGION X
ARCADE PLAEA BUILDING
1321 SECOND AVEMNUE
BEATTLE, WASHINGTON 9B101

December 6, 1973 QFFICE OF THE REGIGNAL DIRECTOR

Federal Power Commission
Attn: Kenneth F. Plumb, Sec'y
Washington, D.C. 20426

Dear Mr. Plumb

Re: Your PWR-LP, PrOJect *553 -Washington, City of Seattle
This is in response to your request for comments on the draft Eanviron-
mental Impact Statement on the above noted project.

It is apparent that several recreational facilities are proposed as part

of this project. We recommend that such facilities conform to the appro-
oriate health guidelines contained in the Public Health Service Publication
No. 1185, Environmental Heaith Practice in Recreational Areas.

In addition, the recreational facilities should conform with applicable State
and ltocal requirements.

Thank you for providing this opportunity to review the statement.

Sincere]y,

w. ) {f Zé//’w
W. Phitlips kefeller

Acting Regional Environmental Officer
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My, Renneth F. Plumd

Federal Power Commission , . o473

Washington, D.C. 20426 7 ﬁwgﬂrwj
..,-—“V"’MJ

Bear Mr. Plumb:

We have reviewed the draft environmental impact statement for the
proposed Ross Development Prpject 553, Skagit River, Washington.

We find that the stalement adeguately describes the proposed
project. The statement does nof discuss to a sufficient degree the
environmental impacts associated with this proposal., Insufficient
discussion concerning environmental impacts does not allow the
reviewer to weigh the tradesffs between the power to be gained and the
environmental resources to be Jost.

The following are our comments and questiens regarding Project No.
553,

1. The possibilities of modification of present turbines in the
existing dam for generation of additional peak power should be discussed.
How much couid be produced?

2. Will the power produced by High Ross come at a time when other
systems and/or producers will be coming on the line, e.g., Chehalis
#2 generator, Trojan, Grand Coulee generator #3, etc., and other sources
under the direction of the "West Group™?

3. How does this project fit into the Hydro-Thermal Power Program?

- Is it deemed necessary within and by this program body?

4, Will construction start in 1974 or will construction be delayed
by any 1itigation not discussed in the statement? If so, what is the
status of this litigation and what are the issues 1o be resolived?

5. With new energy sources coming on 1ine yearly, will the Hest
Group be suffering a peaking power deficit when High Ross comes on iine?
When (what year?) will the peaking power deficit be alleviated assuming
constant growth of power needs? How much of the projected 1980 peaking
power will be produced by the Ross addition and how much by the Ross
Dam (modified)? We feel that it is a very poor time to close down a




H-9
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hydro power producing project during a critical powor shortage period.
How will the iost generating capacity be covered during this c¢ritical
period of power shortage?

6. Is the flooding of unique ecosystems such as Big Beaver Lresk
and the 8,300 acres of B.C. Skagit River viewsd favorably by the
Hydro-Thermal Program participants? We feel that the environmental
impacts resulting from the flooding of the 8,300 acres of the B.C.
Skagit i3 inadeguate. The statement gives no evidence that a thorough
environmental investigation has been performed on this area.

7. UWhat 1s the effect on stream flow of a peasking power project
during fuli operation and drawdown for construction?

8. Can the Seattle City Light contract o purchase powér from
"Hydro-Thermal Power” facilities to be constructed or under construction?
Will these purchases satisfy the Seattle City Light needs?

8. Develop table and information such as on page 8-18 showing
reqgional rather than nationwide per capita power reguirements to 1950,

10. Expand justification or discussion of price holding policy for
hydro-gliectric power,

11. The statement should reference envirenmental studies developed
by non-Seattie City Light consulting fivyms or corganizations.

12. Expand section on devivation of annual c¢ost section to include
the actual formulation for the basic computation. Include such things
as number of years used as basis for annual cost.

13. How much of the approximately 5.B% peak load and 5.4% energy
annual firm load growth for the ten year period 1973-83 will the High
Foss constitute (p, 8-10}7

14. Discuss further the enerqgy {power) saved through consumer
enaryy conservation efforis vs. the power produced by the raising of
Ross Dam.

15. Have studiss been conducted evaluating the feasibility of
raising the price of electricity to the consumer?

A5 we stated at the outset, we find that the project is adeguately
discussed. Our main concern, however, is that the statement does not
adequately speak to the environmental issues associated with its
construction, We hope that ocur comments will assist you in the Ifypes
of information we believe to be essential i1f one is to realize the
envivronmental losses,
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We have ratad this project ER~Z (Environmental Reservations -
inadeguate Information).
Trne Mational Environmental Policy Act specifically states that we
must try to sustain a high gquality of Tife in conjunction with
iont .

contributing to the preservation and enhancement of the environme
The final impact siatement should convey this spirit.

Sincerely,

NW C,,@ e

Hurion {. Ray i
Assistant Regional Administrator j
for Management
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Mr. Kenneth Plumb, Secretary T
Federal Power Commission
£41 G Street, N,W.
Washington, D.C., 20246
Dear Mr. Plumb:
Ross Development Proiects
We have reviewsed the proposed Ross Development of Project
Ho. 553 Skagit River, Washincton, and find that there are
no sites in either the State or National Registers of Historic
Places in or near the project area.
Thank you for the opportunity to comment on your project.
- Sincerely,
Davia M. Hansen, Chief
Office of Archaeology and
Historic Preservation
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Attention: Kenneth Plumb
Secretary

Subject: PWR-LP
Project No. 553-Washingtoa
the ity of Seattle, Washington
Draft Environmental Impact Statement

ngtlemen;

In accordance with your request of October 24, 1573, the Washington
State Department of Ecology has reviewed and evaluated your Draft Environ-
mental Impact Statement for the proposed raising of Ross Dam.

We find that the subject impact statement is seriously deficient in
the identification and evalustion of the adverse effects to be expected
if High Ross Dam is approved. The environmental changes that High Ross
Dam will create are not clearly disclosed in the FPC document.

MITIGATION OF IMPACT

Many of the environmental consequences of the High Ross project are
wholly dependent upon the measures 1o be tazken by Seattle City Light for
minimizing and mitigating the projected adverse impacts that have concerned
and alarmed the public, City Lights own consultants, other Federal agencies,
State agencies, and environmental-conservation groups. The Federal Pover
Commission has not revealed in their impact statement the minimizing measures
that must be taken to procure reasonable protection in those cases where
environmental nitigation and minimization are possible. Without disclosure
of procedures and measures to be taken to protect the environment {either
commitments from Seattle ity Light or requirements by the FPCY the final
environmental impact cannot be receognized. Measures to be taken to mini-
mize adverse environmental impact are an integral part of the proposed pro-
ject. Without full disclosure of the applicants' proposal, including envivon-
mental measures 1o be taken, only the worst possible environmental impaci can
reasonably be predicted, Anything less would be wishful thinking.

IRRETRIEVABLE LOSSES

A substantial part of the environmental impact to be expected by the
raising of Ross Dam is not subject to environmental mitigation, minimiza-
tion, or compensation., Such areas as Big Beaver Valley, the Upper Skagit
and others will be irretrievably lost 1f the High Ross proposal is imple-
mented. The FPC statement does not contaln an adeguate inventory and

Damel J Dvane Go.erngr Jonn A Biggs, Drector

o
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assessment of the reosources, wildlife habitots, plant communitles, ete.,
that will be irrotricvebly lpst if these arecas are inundoted zs planned.
Without such inventory and assessment, the public is mot being provided
full disclosure of the implications of the High Ross Project.

H-13

_ ERVIRONMENTAL IMPACT IN CANADA

The subject impact statement completely ignores the environmental
effects to be expected in Coinada. Instead of identifying and evaluating
the anticipated environmental jmpact in Canada, the FPC has zttached to
its impact staterpont the report issued in 1871 by the Internsticnal Joint
Commission: Vinvironmental and Feoloeical Consequences in Cernada of Raising
Ross Lake in the Skagat Velley to Elevation 1725%.

The LJC report cannot be considered a complete, up-to-date environ-
mental impact statement. The IJO report merely identifies pajor environ-
mental concerns and, subseguently, recommends further studies and generalized
mitigative actions.

Novhere in the FPC drpact statement is there a discussion of the further
Caradian studies reconmended by the LJC in their 1971 report. Were these
studies undexrtazken? What were the findings, determinations, and conclusions
of thesc recomnmended studies? '

Nowhere in the FPC irpact statement is there a commitment or stipulation
that the nitigative and minimizing measures, recommended by the IJC in their
1971 report, vill be dmplemented. Hazs Seattle City Light meds z commitnent
to carry out these environmental measures in Canada as recommneded by the
13€7 ¥%ill the FPC stipulcte that they will reguire Seattle City Light to
implement these recomnended measures in Canada?

While these cuestions remain unanswered, the consequences to the Cana-
dian environment from the High Ross project continue to be unresolved. Neither
the FPC irpact statement nor the IJC report satisfy the obligaticn to assess
the environmsntal damage that will occur in Caznada should the High Ross pro-
ject be implemented.

" ALTERNATIVES

Perhaps the most serious indictment that can be leveled agzinst the
environnental impact statement prepared by the Federal Power Commission is
the conspicuous absence of the logical seguence of events that would occur
if the High Ross proposal is denied. The public has not boen given a clear
picture of the decisions and actions that would be taken in lieu of High Ress,
Without knowing the events that would occur in place of High Ross and the
environmental damage these events would cause, the public and involved govern-
mental officiols cannot possibly corpare the relative merits of liigh Foss
versus the logical alternative.

Under 18 CFR 2.80 (Code of Federal Regulations), the FPC is required
to study not only the altemnatives to a given action but alse the environ-
mental consequences of such alternative courses of actions. Furtheroorve,
the regulutions require the FI'C to specifically discuss plans for future
developrneont relutod to the application under consideration.  The FI'C inpact
statement docs not pcet these reoguiresments.  The FPC impact statomentl doos
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1t should b2 noted, however, thu: sevels of standing stock, as measured by H-15
chlorophyll a, are not a reliable wndicator of productivity. Direct pro-

ductivity zcssuremcnts, vhich are more reliable, have been onitted. Addi-
tionally, tle stuly of existing chiorophyll levels were limited to oune
seppling.  With this type of fﬂtx”@lete investigation, the pezk pepulation

{blocm), if there is one, wos p:c?”ﬂlv missed. Without adequate data on the
levels of productivity, it is i s5ible to project the effect of the higher
lake on any of tho species oF asguotic life including fish,

Turbidity 'n lake waters produced during and after construction opera-
tions will :Jversely effect light penctration and, therefore, prirary pro-
duction. Thesc effects zad theix repercussions to the aquatic environment
have not becn addressed in the FPC statement.

e tota iological effects of th i ak el & N adecuate

The totzl bieclogical effects of the higher lake level are not adecuately
identificd in the FPC docwront.,  Existing spawning gprounds will be ipundated
and new ones will becoro accessable. The relative rroductivity of these two
groups of arcas should be drvestigated. Assuraences znd commitrmenis should have
been submitted that would require the applicant to:

1. assurme full finencial responsibility for maintaining stocks at
prescnt levels by whatever means are deenod necessary by Canadian
and American fishery agencies. A monitoring program sheuld be
established to detect whether steps such as stream improvenent
work done prior to reseywvoir filling were effective; if not,
further steps should be taken as deternined necessary by respon-
sible povernmental authorities.

2. adjust fill schedules to raximize spawning success. (Data pre-
sented <do not support the conclusion of adeguate spawning success
during filling.} The effect upon fish peopulations of the pre-
dicted increase in recreational fishing should be determined and
presented.

fnly when assurances are given that the environmental safeguards and
controls will be adequate and effective can the totel .JAmwpact to the agustic
-environment be accuratcely measured. The FPC impact statement has not suc-
ceeded in this respect.

KATER QUALTTY -

It is predicted in the FFC statcment that dischaorge temperature from the
Hipgh Ross rescrvelr will be lower than at present. The subject impact state-
ment should centazin a judgerent as to the relative ¢ffect of the lower tem-
perature. Furthernore, sugrested nmitigated peasures should be included. One
such measure could be the construction of a power intake tower so that with-
drowal weuld not be from the bypolinmnion. CGuated ports at variocus eleviaticns
would permit contrel of the discharpe temperature (within limits}.

Section 8.1 states that upon completion of High Ress the frequency and
“durations of “spill weuld be expectod Lo decrease, therefore the probleoms Qf
dissolved pas supersaturation should be lessened by roising Ross Dan,  1h
evaluation in the stetepent should also considcr the possibility that thc
highor apificey crest veasdd ircresse b arlllway velecity and therefore the
plunge depth, which has been found to bc one of the principal factors causing



nitrogen Supersaturations,
H-16
ENERGY OPTIONS

Consideratien of alternative enercy options along with environmental
irpact, sre hey elemonts in deciding znethar Boss Dem should be raised or
not. ¥e belisve the analysis of energy options, as presented in the FPC
statement, are inconclusive

A. A full and reolistic evaluation of environmental conseguences sheuld
be included ior ecch alicrndbive ong source.  Analysis would te facilitated
by a clecriy couparable presentation of envireonmental impacts. As an example
of inzdequate pl@%@ﬂtatlef of environmental impact, of the five negative im-
pacts listed for Gas Tuvbines, {p. 8-5), only two can considered valid:

{1} Resource corsunption and {2) air pollution. The other three either have
nothing te do with the environment {i.e. finding low cost fuel) or could
easily be solved by siting the gas turbine facility adjacent Yo existing
transmissicn limes.

® B. Costs of Hish Ross Dam, used to compare and analyze alternatives,
are included in the PO stotement without supporting data. VFor exanple,
it is unclear whether the following factors are included in the assevied
Iow annual cost ($4,542,000) of power from High Ross: {a} loss of power at
Ross Dam during the construction period, {b} the value of the lands and re-
scurces to be inundated, aznd {¢) funds necessary to finance measures for
mitigating edverse environmental impacts of High Ross,

£. Fuel Costs - Information is lacking as to the basis for fuel costs
used in arriving at 2 coleoulation of total costs for the various power alter-
ratives,  The fuel cost derivation should be made clear. Basing fuel cosis
solely on current prices could cycate a2 completely erroniocus picture of the
relative future costs of the competing power systems

D, Generators and Corper {reck - The alternative of adding generztors
at Boundary, bizblo, and/or Gorge Dam: should be prﬁsented in greater detail.
The possibility of applicant financing additional generators in existing
federal dams on the Columbia or Snake rvivers should similarly be exam¢n€dg
“The environrental impact of the Copper Creck project might be reduced by
utilizing the new dan for re-regulation only, omitting power production
there and placing additional gencrators in Diablo and Gorge Dans.

E. ¥No Change Alternotive - Will failure to obtain increase in elegiric
POWET Capacity Qqul%?l@h; 10 High Ress (272 megawatts) really be catastrophic?
If we limit the situation solely to Scettle City Light, it would seeon the
answer is yes. Curvent ity Light capacity 1s 1381 megawatts and planned
fiscal year 1977 capacity with iHigh Ross iz 2027 megawatts. High Ross would
increase current capacity by 20% and wooid be 13% of 1977 capacity.

However, Scattie City Light is a mesber of the West Group of the
Pacific Korthwest Power pool.  Planned power capacity of the ¥est Group in
1977 is 29,609 wmegnwntts including itigh Ross.  The contribution of H
‘would enly bE 0.9% of ihe total., lPoillure to ralse the dam would har
catastropiic when secn in this brouder light.

ooy
oy
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in this reviecw, the Washington State Dcnartmcntllwl?

Tt Lnvirommentul Ispicet Statement subnitied by

the Federa doos not cdeguatoly disclose or evaluate the
environmental cavizne and conscquences to be cxpocted i the High Ross

projcct is irp:am:ﬂteé, Alternatives ond attendant environmental impace are
not gompletely coverzd,  Invirenmental damage to be expected in %u”ndﬁ is mot
divectly considercd ¥y vie 170, Irretrievable losses zre de-sophosized and
given superficizl treatoint, HMinduizing ond mitigating weasures that must be
taken to taoia ¢ mont are not aeljrc¢tvd in the statement.  The
public has no of the o
will ocour i& Toss o bo dended,  Thus, 1t is the conclusion of this
ﬁﬂy“r*"”ni that the jert Irpact staterent 1s deficient and, in cur judge-
ent, the stzterment docs not cozply with the intent end spirit of the National

Lavsraﬂuuni"* Policy Act of 1469,

For
of Lcology

cnts and onvironmental consequences that

The Departmont of Ecolezy, State of Washington, as an intsrvener in the
procesdings vegording the application of the {ity of Seattle, Project No. 5353,
preserves its right to be heard on all matters in the above Teview in which

the Department tzkes issue with the Cosmission's draft iwmpact statenent.

e
-
"

Thank you for the opportunity o review and evaluate this draft igpact
statement. It is hoped that the Departnent of Lcology has been of assistzance
te you in the environmental consideration of the High Ross Dam proposal.

Sincorely,

«5fi§%i¢, ,// /}E%i-sa RO

Steve Mitchell, COO*d’HQLGT
Envircenmental Review and Evaluation

BM:dmy

Miachment
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December 5, 1973

Mr. Kenneth F, Plumb, Secretary
Federal Power Commisslion
Washington, D.C., 20426

Dear Mr. Plumb:

The State of Washington Department of Fisheries has reviewad the draft
Lovironmental Impact Statement flled on October 24, 1973 on the contemplated
modification of the Skagit Riwer Project No. 553, Our interest in this matter
has been previously expressed in our Petition to Intervene, dated June 6, 1971,
Since our authority includes only the food £ish resources of the siate - in
this instance, the salmon preoduction in the Skagit River below Gorge Dam - our
comments will be restricted to that area.

The Commission's staff, in preparing this draft statement, has addressed
only the impact of proposed project alterations, This agency is witally con-
cerned with both the existing envirennental impact and that of the proposed
action of raising the structural helght of Ross Dam by 121 feet, We feel that
both aspects must be addressed in order to ensure adequate consideration for
the downstream fisherles resources. Our commen:s are detalled below:

Pape 1~7, parapraph 2

Downstream recreational navigatlon s presently affected by proizect flows.
This is particularly true during low power production periods on weekends. This
affects beating and sport angling for salmon and steelhead and may extend to the
entire river during certain pericds. This paragraph further irpplies that releases
from Ross Power Plant are re~regulated by Diablo and Gorge Reservoirs., These
projects do not totally re-regulste fluctuating discharge from Ross Dam. Dally
discharge below Gorge Dam freguently changes as much as 4,000 ¢fa or more dur-
ing & 24~hour peried.

Page 2-26, Section 2,8 {Fisherles)

Little meption is made of the fisheries resource in the Skapit River down-
s#trean from the project sire. Extensive documentarion is found on fish and
wildlife pepulations in Ross Lake and surroundinpg areas upstream from Ross
Dam. Since considerable impact will be imparted on the downstream populations
of fishes, this report should contain rveference to these communities.
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My, Kenneth F. Plumb
Decenmber S5, 1973

Page 2

Pape 3-2, Section 3.7 (Recreation)

Recrcational aspects of the Skaglt River below the project site are not
included in the draft statement. Exdsting discharge patterns affect boat access
and "fishability® of the river. While these discharge patterns will not be
affected by the proposed project, their continued effect on recreation should
he mentioned.

Page 3-8, Section 3,3

The discussion of the effects of ralsing the heipght of Resz Dam on the fish-
eries resource is generally limited to the Skagit River basin upstream from Ross
Dam. Petential impact on the downstream resource is emitted with the exception
of the limited reference to colder water temperatures.

1. Construction seriod: The impact of increasing the height of Ross Dam
on the fisheries resource downstream from Gorge Dam during the con-
struction peried is difficul: to assess from the information available
in the Environmental Impact Statement and in the Interim Report on Ross
Lake Environment by the International Skagit~Ross Fisheries Committes.
During the first summer, Ross Reservolr will not be filled bevond the
565~foot elevation compared to 32 maximum elevatidn of 1,602 feet under
present operation., This may result in an altered temperature regime
downstreanm, Siltatien is expected to incresse, as pointed out in the
impact statement, due to increased runoff from additional exposed
ghore area during the construction, W1ll there be additional turbidity
due to construction activity itself? Increased silt load during con-
struction could have serious effects on the salmon rescurce if the silt
ipad is transported downstreanm below Gorge Dam.

2. Fill period: The filling of Ross Lake is expected to take ar lsast two
years. Durlng this period, discharge from the project would be possibl
maintained at a very low level {(as low as 1,000 cfs). This will reduce
the amount of spawning and rearing area for salmon in the lower river
and may alter temperature patterns. During the reservoir £111 period,
there may be a desire expressed by the Licensee to maintain a minirum
discharge of 1,000 cfs during the critical spring month period as per-
mitted by the existing license, If these minlmum discharges are pre-
ceded by high generation flows from the project, serious stranding
problems will result in the lower river. Our studies have indicated
that large nunbers of juvenile salmom are stranded and killed on grave’
bars downstrean from Gorge Dam due to the flow fluctuation patterns.

3. Completed project: While the fact that the lower water temperatures
can affect the tine of spawning and the rate of epgg incubation is
mentioned, the potential impact of such action is not discussed, The
Department of Fisheriles is conducting studies this vear on the




My, ¥Kenneth ¥. Plumd
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Page 3

remperature reguivemsnts for salwon epz incubatlen and Intra-pravel fry
development in the Skagio River. Qur results will ba included a5 a
part of ocur restimony. Prelirdnary indicatrionms are that the temperature
shanges prolected for the new Ross discharge will result in considerabls
delay in the development of salropn during the egg Incubation and intrs-
gravel growth period, This delay in emergence and subsequent delay in
downatyream migration of pink and chum salmon fry will result in 2 more
pronounced overlap between these two species and the cobo smolt migra-
rion. This will yesult in a2 considerably higher predation by coho on
these smaller fishes, Purthermore, prolonging the time spent in the
gravel way reduce fry preoduction due to increased exposure to such
factors as streanm bed shifz, siltation, desiceation and intra-gravel
predation, Delayed fry will encounter a warmer estuayy with habiras
characteristics that differ substantially from these foudd ezrlier in
the season. Estuarial and marine fry survival wmay be related to
gseasonal food production and availability. Tining could, therefore,

be a evivical facter if fopd production varies seasonallv as would be
anticipared. Studies of Puget Sound have indicared s decline in lig-
toral plankion, a major food source for pink and chum salmon during
late May. It is this peried, or later, wvhen delaved migrants would
enter the estuary. The varietles of temperatures within the Skagiz
River system would result in a broader timing curve for downstreanm
migration with fower fry present in the estuary at any glven time.

This will permit density-dependent predation to seccur over a long
period of time and therefore increass the total predation and reduce
everall sarvival,

Copling of the habigapr will alspo have a bearing on the rearing
of juvenile salnmon in the upper Skagit River. Coho and spring chinook
production may be altered by changes in food availability during all
pericds of the year.

Fall chinook would also be affected during thelr shorter fregh-
water rearing peried, although the exteny of the impact cannof be
precisely determined. However, since existing temperatures are cool
in the winter and nodevate in the summer, a further reduction would
likely be accompanied by lowered food production and slov attainment
of migratory size. The total bionzss that the stream iz capable of
sustaining would be lowered.

Page &-1. Section 4

This section deals with measures to enhance the envirenment or to avold
‘or mitipate adverse environvental effects., 1o major mitigating measures for
downstream iwpact ave included. The obvious would include alteration of peak-
ing patterns (with further regulation in Gorge and Diable Reservoirs) and
installation of mulri-level intakes for fermperature control.
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Pape 4~4. paragrraph 1

The poné formed by gravel removal may be usable in the Department of
Fisheries' salmon rearing program. Our experlence has been, howsver, that off~
station rearing of salmon on a production basis without feeding is not very
successiul, We would anticipate 2 wminipum production of juvenile fish with a
natural-resring program in such a pond., To obitain significant production from
this area, it would be necessary to install feeding stations in the ponds and
feed daily during the reariang periloed.

Page 5-1, Section 5.1 (Water Quality)

Hater temperature is an important aspect of water gualizy. Construction of
the project, without facilities which will provide a temperature regime similar
to that existing in the Skagis River below Lorge Dam ar the present time, is not
an avoidable adverse envivonmental effect, However, we ses no indication that
this effect will be mitigated. Reference to changes in temperature replme should
be included in this section on water guality. The amount of turbldizy which may
be pregsent in the river below Gorge Dam due to veservolr elearing and constrouction
iz not mentioned,

Pagpe G&-1. Section &

Eeolopical alterations caused by dncreasing the height of Ross Dam and
gnlarpement of the reservoly should <ertainly include the effect on the downstrean
reseurces. Such effects are not mentionsd in this section. These effects include
changes in temperature vegime and continuation of the existing flow fluctuagion
patlern.

Page 7-2, varazraph 2

This paragraph states that should adverse environmental effectz from opera-
tion of the project prove to be seriocus, project struciurss could be removed,
it further states that i3 would be necessary to remowve all physical facllircies,
since all three dams are invevdependent, to re-establish natural conditions.
The tons of the Environmental Impact Statement to this point has been to con-
sider existing condivions as "natural”. The obviocus intermediate step would
be {0 remove only the additional structure 2t Ross Dam and avoid the extreme
impact, both economical and envirconmental, that results from total removal of
all structures.

Page 9-3. parasgraph 1

The Department of Fisherles feeln that the loss of salmon fry which are
stranded on gravel bars by changes in the rate of flow from the projsct is so
severe that the proposal for High Ross should be altered to include provisions
for additional minimum £low protection during the critical spring months,
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pape 9-3, paragraph 2

The Departrent of Fisherles will provide additional comment on this paragraph
following completion of the temperature-effect studies presently umderway from
the Skagit River.

. Pape 9-3, paragraph 3

The statements in this paragraph sre highly speculative and cannot be docy-
mented, Consequently, this paragraph should probably be removed from the report,

Pape 9-4, paragraph 1

The Department of Fisheries is not overly concerned with supersaturation of
nitrogen gas in the spill at the project dam, We have not had the opportunity
to review the study reported by the Applicant in 1972, which indicates that dis-
solved gas readings exceed 1107 in some instances, The characteristics of the
river course downstrean from Gorge Dam are such that supersaturated gases should
dissgipate rapidly. The reduction in splll frequency and subseguent reduction
in dissolved gas supersaturation will have little impact on the downstream
resource.

Pere 9-4, Section 9,2 {(Recreation)

The intense recreational use of the Skagit River downsiveam from Gorge Dam
is not mentioned in this report. This recreation is primarily keyed to present
and future production of fish in the river,

In general, this draft Envirommental Impact Statement is very lacking in
information relating to the effect of raising Ross Dam on the anadromous fish
regource of Skagit River. The few comments which are incorporated are brief
and lacking in detail, 7The Skaglt River is an extremely important natural pro-
duction area for salmon, In 1963, for example, the Skapit River salmon catch
wag valued at approximately $5 million to commercial and sport fishermen. Its
capltalized value to the industry is more than $270 million. We trust that the
final Statement will contain more information regarding the impact of the pro-
posed actlions on the Skagit River resources below Gorge Dam.

Sincerely,

Thor €. Tollefson «
.Director

tc: Federal Power Commission - San Francisco
Council on EBnvironmental Quality » Washington,D.C. {10)
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Comments relating to Federal Power Commission Staff's Environmental
impact Statement fullow. In general, comments on fisheries aspects precede
those on terrestrial and avian wildlife under headings used in your format,

Description of Proposed Actien

Generally, we find this segment of Staf

Project No. 553", With the incresased head of High Hoss and,

f's Envirommental Impact
Statement is adequate except that on Page 1-7 il is stated that, "...releases
from Ross power plant would be re- regd tated by Diablo and GO¥oe reseruo1rs of

1t appears,

increased hydraulic capacity (there appears to be a ayp@graphica] error in a
maximuir pool elevation figure, page 1-77, we guestion the ability of Diablo

and Gorge projects to achieve reasonable levels G* perforina

re-regulating Skacit River downsiream flows with

High Ross.

ice in terms of

As Staff is aware, there currently are sericus impacts to food
fich resources as evidenced by extensive stranding of salmon fry. Prt1im1nary
studies indicate that substantial losses of Skagit River St““]h“dd production

from strandingof 1ncubatéwg egus and, later in thz

year,

steepihoad aleyins
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Bescripiion of the Existing Environment

Beginning on page 2-26, discussion of existing fishery resources
to be affected by the proposed actwon are inadeguate to provide a sufficient
overall description. In particular, it is not brought out with sufficient
emphasis that the Ross Lake fishery is one self-sustained by natural repro-
duction. The resource, as it exists today, supports a substantial harvest
without artificial supplementation. This feature, rare among Washingion lakes,
is especially significant in view of Ross lake's size and adds considerably
to recreational and ecthetic importance of the area. Much of the value of
Ross bLake as a fishery lies in the fact that naturally sustained trout and
char populations are found there.

Several spawning areas of Ross Lake fish, identified in ISRFC
studies, are not Tisted in Staff's discussion. Of greatest importance is the
Canadian Skagit River. Loss of productive abilities of this river could
mean the end of the unique Ross Lake Tishery. The Ross Lake fishery resource
exists as a natural system, irrvespective of political boundaries, and must
be viewed in this context. Among other spawning areas not mentioned are
Canyon Creek, Dry Creeck and PBoland Creek. Known shoreline spawning aress
also inciude the vicinities of International and Silver creeks. Other stream

iQFQEWht spawning aveas 1y exist. Spawning habitats af foss lLake fish
o than rainhoy nged consideration.

ReTerence to the lscustirins enviromsent and biota is made very
indirectiy. Detailed description is needed. Details concerning the relation-
ship belween the present envirenment of Ross bLake and its fish population are
alse needed.  Current Vimiting factors to trout and char production in the
Ross Lake - stream envirompeat need to be identified.

It 1s not mentioned that trout in the several ponds of Big
Beaver Valiey are prodominantly cutthroat. These too arve seif-supporting
stocks and, except for an apparent movenent of some of these fish 1o Ross Lake
and possibiy vice versa, thoy are egsseniially a separate entity from Ross
Lake fish. A1l of the §ig Beaver VYolley ponds, possessing productive gualities
of signiticance, Ye below the 1,725 coniour. Those above are guite small and
very shallow. This ontire subject pecds much more atiention in your sialement.

Much more detail s needed concerning results of creel o
studies conducted in the course of the ISRFC study., Totel annual cotoh sud
angler usage is the least that is nzeded. The table given (page 2-36) does
not give any indication of magnitude or importance of this fishery.

In your statament of 1977 closed waters, "and its tributaries”,
should be daleied frowm Lhe Ruby Creek portion of regulation cited,
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On page 2-37, under your discussion of “Unigue Biotic Resources™,
the cutthroat trout residing in the ponds of Big Bezaver Valley are a component
part of that ecosystem. We are pleased to note you have given attenfion to
other unigue aspects of this particular ecological complex but we feel you
have defined the scope of your "Unigue Biotic Resources™ discussion too narrowly.

More generally, we Teel your description of the ex1st1ng environ-
ment has deveted too much emphasis to "Socio-Economic” and "Economic Deveiop-
ment® aspects of the surrounding area at the expense of adequately describing
the fuil spectrum of fish and wildlife resources that could be affected by
the proposed project. This should include, but not necessarily be limited to,
the fisheries and terrestrial wiidlife rescurces associated with Diablo and
Gorge reservoirs and the main stem Skagit below Gorge project.

In summary (2.7 Wildlife) of the three phenomena influencing the
deer population in the Ross Basin, the phenomens 1isted werse

(a) Flooding covering some winter habitat

{b) Plant succession following burning which reduces
productivity of winter rangs shrubs,

(¢} Severity of the winter-snow covering food supplies.

There are furlther effects which were nol discussed, such as effacts
of habitat lost because of {looding placing additional burdens on remaining
habitavs, particularly during severe winters, This would result in furiher
lepletion of the winter supply of forage. This, in turn, would affect decr
nunbars over a period of years through Jowered deer veproductive capabidity
as well as lowered productivity of winter forags plants.

tven if the capacity of these winter renges were expanded throu
fertilization, burning, and manivgization of the vege ii is guite ﬁ@g¢ib]a
that heavy accumuiations of snows could resullt dn {he unaveilable
“to deer.

The map of deer winter ranges {fig. 2- 7) does not include some
areas feit fo be fmportant wintering arcas. Sighitings dur:ng past winters
.i;u}rd*v u%nb;h Yaint also seryes as an fmmortant winter area. Holand Point
Coygar Tsland, and the shoveline hillside behind Cougar Island are areas ihat
should be bauﬁqurﬁf ”ﬁajor“ pather than 1 vinor catacory under which thoy
are now Visted. Also, nearly all of the shoreline arca of Ross take balow
the 1725 elevation receévQS some utilization by desr during winter. Possible
excepiions are the very stesp, rocky scgments

3
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Envirommental Impact of Proposed Action

Comments contained in section "3.2 Recreation” consist mainly of
descriptions of proposed factlity rearrangements and additions pursuant to
the proposed project which, it would seem, would be more appropriate under
"Descripiion of Proposed Action”. The ¢losest this segment comes fo reviewing
actual environmantal Impacts s the iast sentence stating, “Noise, air, and
water poilution would increase from added boating and vehicular traffic".
Needing recognition is the fact that recreational motivations and qualities
of the project area, as 11 exists today, are inherent in the low people
densities and high quality fish, wildlife, and scenic values of the semi-
wilderness of Ross Lake basin as 1t exists today. Primary and secondary
envirenmental fmpacts of these features of existing environment of the new
access corridor and related facilities proposed by Applicant need particular
attention. Also needing consideration are primary and secondary impacts to
fish and wildlife of the relocated and expanded campgrounds, trail routes,
direct people sccess from & higher lakeshore to previously isolated ecosystems,
et al, as well as any developments related to or dependent on Applicant’s
proposed action.

Discussion in "3.5 Fisheries” inadeguately considers the effect
on trout spawning location and particularly success with lake levels to be
expecied during construction and 111 periods. Anticipated lake level criteria
during these phases of project installation nesed Lo be speiled out in detail.
There is considerable reason to believe that significant damage to Ross Lake
fish populations could occur during this period.

For example: According fo information available in the fishery
comnittoe report, Ross Lake, during the first summer of construction, could
continue to rise in level through the monih of Jctober. Also, according to
the report, rainbow trout spawning commences in May and emergence of rainbow
fry continues well into September. Turther, eqg incubation ifests in inundation
zores off the mouths of major spawning iributaries in Meshingiton show very
poor survival, due mainly to siltation from runcff. Conseguently, if Ross Lake
stream spawning rainbow and cutthreat do not, or cannol, migrate Tar envugh
upstream during the first spring of construction, swrvival of an entire year
class could be seriousiy jeopardized. The fats of Ross lLake fish spawning
on shoreline areas and success of thal spawning needs detailed consideration
also,

Other related questions needing attention are:

{a) Effects of construction and fill periods on success of char
(Dolly VYarden and brook trout) spawning and availability
of new spawning habitat above 1725 feet elevation.

(b} Response of Ross lake fish spawning Jocation to Take level
at the beginning and/or during spawning period.
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{c) Relative importance of shoreline versus siream spawning
areas, since shoreiine areas, of suitable quality, would be
slow to develop from newly inundated Tand.

(d) Amount and quality of new shoreline areas at 1725 feet
elevation and length of time necessary for these to become
suitable.

(e) Amount and guality of siream spawning areas availeble to Ross
Lake fish above 1725 contour.

(£} Specificity of Ross Lake fish to particular spawning areas
and their ability to adapt quickly {or at all) to new spawn-
ing areas located elsewhere as forwer spawning areas become
inundated.

(g} Impact to stream resident stocks above present barriers to
upstream migration of Ross Lake fish when these reaches
become accessibie.

{(h} Importance to Ross Lake fish of stream rearing habitat
(as opposed to lake rearing habitat}).

The several ponds in Big Beaver Valley supporting important
populations of cutthroat and lesser mupsbers of rainbow trout need a great deal
more attention than given. Although several ponds ave present above 17725 fest
elevation, the highest fishery values are represented by those loceted in
the inundation zone, below the 1724 contour. Environmmental consequontes of
lesing this potontial fishery and associated recrestion are nol discussed.

As is pointed out, forecasts by Applicant and Staff indicale tThat
Skagit River water temperatures beolow Gorge Powerhouse will be reduced az 2
result of High Ross.  Considerably more detail s needed concorning speeitic
impacts this will have on gamse fish Q?aWﬂi}q time, spawning success, juvcn:}e
growkh and survival in Skagit River below Gorge project. Effocts fo fisheries
resources of Diablo and Lorye reservoirs ﬂitﬁ Lreatwent as well. Details
of present water release oriteria fron Gorgb Fowerhouse need te be provided
and contrasted to those expected with High Hoss,

Primary and secondary impacits to fish and wildlife of gravel

emoval from Crane Gravel Bar for construction aggregate of High Ross need
review, The full impact and meaning of the quote from, "The appiication for
permit...("the Tand will be retained in its natural siate to be used as a
porticn of a proposed future reservoir'}, ™ needs expianation. It is steiad
that ponds created by nraveé removal, "will be “‘ﬁa available to the siate for
satmon reaving”. Assun it would L? desirable to retain ihese "ponds”

which is not at all (@rt in &t this tiwe, their possible use for gam
rearing should be considerod.  We understand there also will be gravel removal
from other sites to provide road £111 for Applicani’s proposed access road
from Morth Cascades Highway to Poss Dam.  Enviromental 3wpacts of this action
should be discussed.
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The proposed relocated and expanded campyground facilities (3.2
Recreation), as well as improved access from Highway 20, would increase impact
of "people use"” on wildlife populations. Habitat JToss associated with construction
f these facitities, will lead to reduction of or changes in wildlife species
and numbers.

As indicated in the Environmental Impact Statement, noise, air,
and water pollution will increase. This too, will contribute to harassment
of wildlife during critical nesting, rearing periods.

Impact of habitat loss {3.4 Wildlife) related to clearing and
flooding of terrestrial habitat to e]evat1on 1727 feet was deemed significant
as wildlife populaticns "...would be forced to move to adjacent areas and compete
with established populations...". However, this point was followed by a
statement that this would occur only "iFY the surrounding area was at carrying
capacity. The statement further indicated that if "...the habitat is at
carrying capacity, there would be Tittle survival of the least fit individuals.®

wl We suggest that it would be more correct to state that nearly all
h“bllﬁts are at carrfan capacity, and that this is particularly true in
Boss Basin where ¢ropping by hunting is minimal and winter mortality is the
chief population control.

Further, we point out that imposing one population upon another,
by i1ts nature, results in delrimental impacts on habitat; conscquentiy, lowering
carrying capacity of the range. This dawmage 1s not the type that can be
rectified in one sesson. Sometimes, damage of this type can never be repaired.
Then, animals normally capable of surviving even severe conditions would be
lost; in addition, populations would be furiher affected by a lowering repro-
duction including abortion, and absorption of ewmbryos asscciated with poor
condition of pregnant does,

The twyivonmental Imnact Statement refers to the University of
¥ashington report at staling that 25-35 pﬁicen? of the winter range, which in
turn provides 25-35 percent of the winter food, would be Tost to the winter“v@
dpnr herd. However, 11 would be helpful to documsnt percentagos of mal

or winter rangas that would be Jost. The lower elevations of the winler

ge {below 1725 fect) would seem to be the mosi imporient segment of habitat
wirich quite probably provides substantially wore than 25-35 percent of the
winter eragg_for”Ross Lasin deer.

Loss of beaver habitat is fairly straight forward; however, beaver
pord habitat is utilized by other wildlife species. Loss of this habitat
would be detrimsntal to the variety and quantity of all dependent species
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Measures to Enhance the Environment or to Avoid or Mitigate Emvironmental £ffecis

Whether or not "new" spawning areas, made available by inundation
or removal of barriers to upstream migration of Russ Lake fish, will compensate
for losses of existing areas remains to be more adeguately substantiated.
Spawning habitat may now, or sometime in the future, be @ Timiting factor fo
fish production in the present Ross Lake. Stream spawning areas, net now
available, could be made available without the High Ross addition. It should
be borne in mind that High Ross reserveir must support a subsitantially larger
fish population to equal present abundance per surface area.

Stocking of Ross Lake with hatchery reared fish to mitigate project
related losses would be a poor substitute for the existing guality fishery.
Much of the vajue and attraction of Koss Lake lies in the fact that it is
presently seif-sustaining, reguiring no artificial supplementation. In this
regard 1t s & unique and rare resource, possessing unigque value.

Stream improvement or egg planting in tributary sireams io iaprove
production are also techniques which could be applied today, withoul High Ross
Enhancement measures of one kind or anoiher may have to be undertaken to
accomndate inevitable increased public use of the present Ross Lake with existing
access opportunity; increased access and public pressure brought about by
Applicant’s project relatled zocess proposals alone would almost certainty

require some enhancement action,  Inundation of addiiional stream area voouces
opportunity for, and potential beretit of spawning enhancemsnt measures, 1if
spawning 1s now or, in the future, bucowes @ Timiting fector to producition

in this system.

Insofar as fish and wildlife are concerned, relocation and eniav sy
of "existing recreaticnal facilities” cannot incontrovertibly be consi i
“Measures to Enhance. . . Avoid or Mitigate Dnvironmental Lffects™. Pripary
and secondary impacts to envivonments of {ish and wildlife are involved in ¢
developments and, as mentionsd eariier in our commants, these need to be dceniifivd,
On the bottom of page 4-2, Staff is quite corrvect in pointing out that increasecd
public access may not bo desirable.

Enhanced scenic value of Ross Lake, fo be brougnht about by renuvced
annual drawdown of High Ross, is of questicnable benefit., Present drowdown
and extensive shoreline exposwre, botow levels propesed, occurs at a tine of
year and when weather conditions arc such that few pecple are using the area
and Tong before Jegal Tishing and geneval recreation seasons., Hoating safoty
and existing boal Taunch opportuniiy could be enhanced without the proposed
project. This needs o be pointed out.
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The discussion of the Tosses of nabitat incurred by the project
does not consider losses other than those lost through fleoding., It does nel con-
sider effects of relocation and expansion of campground facilities, trails,
roads, and access areas. Also not discussed as a part of the detrimentai
effects of the project, are the impacts of increased human use. In addition,
the gravel removal operation will have a detrimental impact ¢n riparian
habitat; and, actuel operation will Timit use of the surrounding area by
wildlife, because of harassment.

Some consideration is given [page 4-2) to the effect of direct
pubiic access to Ross Lake in altering the preseny wilderness setting. But
it appears that this reference appiies only to the human reaction to such
change, and not the overall impact on the environment and the wildlife that
1t supports.

The draft suggests that a combination of cutting and controlled
burning, aleong with fertiiization will enhance remaining browse vegetation and
allow production of browse on a sustained basis. However, this will not
necessarily repltace habitat Tost through flocding, but would simply arrest
natural succession. As pointed out in the University of Washington report,
this succession in many areas nhas already proceeded to a point of lower produce
tivity; such measures should be initiated regerdless whether the Ross projeci
becomes a veality. Tipact of such mzasures would be greater with existing
lake levels since winter range below 1727 feet elevation could also be
enhanced and utilized.

Also, it must be considered that, should such enhancement be
Timited to those areas above the 1727 feel elevation, there would be a strang
possibility that these sites might be unevaiiable during coritical winter
periods wnen desp snow acounuizies,

Unavoicahle Mdverse Inviro

| Effects

In your section 5.3 Fish and Hildlife", Dally Varden need to be
added to your list of fish species affected. Also needing atlention is the
toss of the puond resident fiso populations of Big HBeaver Valley and potential
recreational, sconic, esthetic, and vesearch value of this ecoicgical complex
as a whoie. Much more informaticn is needed concerning project relatled
Lomperature decresses of Skagit River bolow Gorge Powerhouse and jis impact
on game fish resources there., There may be numsrous other “Unavoidable Adverse
Envirvonmental Effects”; seo comments on other sections of your draft environmental

4

impact statemont.

The only unaveidable adverse effect (page 5-3) of the project
merticned was leoss of some of the deer wintering range and beaver habitatl.
This is not @ completo and eccurate analysis of totel adverse envirommental
dmoacts.  The draft should include the fact that 32060 acres of terresirial habiial
Will be Tost. This habital 35 utilized by wmany species of wildlife throughout
the entire year, And deer utilize the area on a yeer-round basis, not just
during the critical winler pericd. There is no menlion of the fact that habitatl
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below the 1725 feet elevation supports breeding populations of eleven species
of birds which will be eliminated from the Ross Basin if the dam is raised.
Loss of wildlife, and recreation associated with it, thus, would cause
greater adverse effect than indicated.

Relationship Between Local Short-term Uses and Long-term Productivity

Among short-term benefit of the proposed action, $taff has identified
recreation. Recreation, at least as it relates to fishing of Ross Lake, cannot
be an assured project henefit since protection of fish resources from project
construction through the short-term period defined is not at all certain.

The foliowing statement appears on page 6-3, "This intended Tong-
term use of the area {Ross Lake National Recreation Area) was planned with &
knowledge of the ultimate Ross developmant and its contribution to the recreational
plans for the reservoir and swrounding land.” Identification is needed of
“contributions® ascribed te High Ross that could not be realized without the
project.  Much more detaited discussion is needed of recreational possibilities
of Ross Lake National Recreation Area possible without High Ross.

The statewent included only ltoss of habitat. There should be
some consideration given for the productivity of that habitat, in terms of
numbers and species of witdlife that this habita! could have produced over the
fifty-year short-term pericd. This was pointed out in the long-term discussion.

Irreversible and Irreirievable Commitment of Resources

On page 7-1 1t is stated that, "With...inundation (from High Ross)...
there would be 3 reduction in natural fish spawning areas, however some nev
spawning areas would become available by inundating present barrviers to fish
migration." This statement is basically true insofar as Ross Lake fish are
concerncd but so called "new” spawning arcas would only be noew to Ross Lake fish.
There presentiy wre populations of streas resident fish above barriers to
Foss Lake fish using those "new" streaw reaches now for spawning and rearing,
Consequences of interspecific compotition from a merger of these populations
are far {rom completely undersiood. There could be impacts to one or both of
these populations from such interaction. At the least, integrity of these
now isolated stream resident populations in affected siream reaches would be
Jeopardized. This needs consideration in your statement here and possibily
other sections of your Environmental Impact Statement.

Inundation of a Yarge portion of Big Beaver Yalley ecosystem needs
considerably more treatment here than the stetemznt .. .esteblishment of an
access waterway into Big Beaver Yaliey."  There 15 an access waterway 1o ihis
area now which, quite by chance, happens to anproximately coincide with the
downstream edge of this hanging valley. Significant, and for all practical
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purposes, "Irreversible and Irretrievable” commitment of resources would take
place with flooding of this valley. We appreciate the fact you have considered
the possible removal of project structures, "Should adverse environmental
effects from operation-of the project prove teo serious..." However, as

you have pointed cut, this would be "technically difficult” to say the least
and, you must admit, in all practicalify this would be a highly unlikely

course of action, with significant environmental effects in itself.

Needing consideration under this heading also, we feel, are
effects to the Skagit system below Ross Dam of anticipated decreased water
temperatures. Other commitments, not obvious at this time, may well be
involved in Applicant’s proposed action.

Again, the statement is made in this section that terresirial ecosystem
of the affected area would be replaced by an aquatic one. Wildlife habitat
on the land Lo be inundated would be lost. No mention is made of the numbers
and variety of wildlife species, presently using this habitat, that will
also be lost.

Alternatives to the Proposed Action

e are plteased to see you have included in this discussion "Con-
servation of fnergy? {page 8-37} and "Ho Actien..." alternatives. In the
"o Action Alternative”, page B-10, a ten-ycar firm load growth forecast
of approximately 5.8 psr cent for peak load and 5.4 per cent for energy is stated,
1t would be informative if the degree to which High RBoss would satisfy this
projected growth was given.

Your discussion of alternatives generally seems fairly comprehensive
but of the ten alternate power sources discussed, only the pump siorage
option considered impacts on fish and wildlife. We realize that wildlife
considerations for each of the proposed aiternatives would be extramely
difficult to determine, but we do think thay should have been given greater
weight and some comparison made of values other than economics.

Concerns we have expressed of envirvomnmental fmpacts related io
Applicant's proposed action almost certainly do not encompass all arcas of
potential concern to us. Our comments on your draft environmental impact
statement are, in many cases, based on knowledge we have gained frow many of
the same documents available and referred fo by Staff. The substaniial
accunulation of data gathered to date and contained in reports by consultants
to Applicant remains, in our view, inadeguate in scope and detail to confidentiy
anticipate, or formulate plans to alleviate, all possible impacts to the
natural environment of raising Ross Dam. Considerably more needs to be known,
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Thank you for the opportunity to review your draft and provide
our comments. We respectively add that these comments do not constitute our
formal position, nor do they affect our intervention into application for
amendment of license filed by City of Seattle for Project No. 553.

Sincerely,

THE DEPARTMENT OF GAME

. s
e S e /‘:’: Z: / T e

Carl N. Crouse
Director

CNC: jb

Enc. {10 copies}

¢e: Agencies
Reade Brown
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0ffice of the Chairga

Federal Power Commigxi

Dear Sir:

We have reviewed the Draft Environmental impact Statement on the
Baniel J. Evons, Devernor application for amendment of license for Skagit River Project No. 553
G Lafgien, Chairman and offer the following comments for your consideration.

PARTICIPATIND ACTNOIES

General Comments

Basically, we disagree with your conclusion on page 3-2 which states
that ''two impacts need to be considered in a discussion of the environ-
mental impact of recreation at the Ross development."” Not only are
there more than two impacts worthy of discussion but as far as recrea-
tion is concerned the statement should describe how the project would
effect recreation rather than vice-versa as stated. Ffor example, both
current and expected patterns and levels of recreation use are only
touched on in the statement. Additionally, much more thorough treat-
ment is needed of the subjects already addressed.

Specific Comments

T se e The subject of present access and transportation to Ross lLake bas not,
CITZEN Mt ratas in our opinion, been adequately covered. For example, in addition to
Lewis A Bell Htour boat" transportation, the public may reach Ross Lake Daily by
Warron A, Bi-hon means of a City Light tugboat to Ross Powerhouse and by connecting

Kuas, Fredurick Lemere

service rpad in a truck operated by the Ross Lake Resort operator, both
requiring payment of a small fee. Small boats in addition to freight

?MTM?TJM‘ may also be transported in this manner.
tanley E. fro.".j.l_f -
.?$,$E 7" The recurrent mention of the "wilderness' character and values of the
éﬁ ' area could be misleading. The term wilderness carries different conno-
[ tations to different people. For instance, the main feature being that
ti of a reservoir with power boats, including a full sized tugboat, plying
" & L “ﬂﬁjgs waters would Jead some to question such a description. it is true
e OCrET 320 that the area in guestion in only lightly used, substentially undeveloped,

and varies markedly in its degree of wilderness. However, the land
involved is designated as for high intensity outdoor recrestion and the
act that poor access precludes high intensity use should be emphasized,
uch of the use that does occur is not characteristic of the type which
cccurs in wildernesses with which we are familiar. Though the area is
SSfargely wild and undeveloped, we suggest that use of "wilderness” in

i

describing the area be used much less comprehensively, if at all.

[ sl atat 1 1)
iuin‘x.:n Ej;{i

We sincerely doubt the 10,000 visitors per day forecasted by the HPS as
a projected level of general recreation use. The figure is much too
high, in our opinion, at least without much further qualification. We
wonder whether the estimate was made assuming completion of High Ross,
Roland Point, and/or other access points. The use of such an estimate
with no current use estimates make it even more guestionable.
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The discussion of ""the possible increased use of rough-tervain vehicles and
motorcycles' is curious. Inclusion of a8 singular statement about it Is unfor-
tunate in that ons can easily get the impression that such use is more likely
than it actually is. Our information is that no such use is allowed in the
project area and management plans do not envision that it will ever be allowed.
1f the ''‘possible use' needs discussion, it should be gualified as to how pos-
sible it is.

Very brief mention is made of the ‘'establishment of an access waterway into
Big Beaver Valiey." However, more exlensive, though inadequate, discussion of
the natural area attributes of Big Beaver VYalley is incliuded in several places
in the text. Hot only should the beauty of such a potential waterway and its
availability to large numbers of people be discussed but so should the other
possible examples of such plant communities which have been located in the
general area. The valley of Big Beaver Creek is where much of the controversy
surrounding the project is centered, yet only a very limited discussion of
this project's effects on it is inciluded. We think more treatment is needed,

Thank you for the opportunity to comment.

Sincerely,

p L G

e g
§4ANLEY’E. FRANCIS
Administrator

SEF:RAC:me

cc: OPPFM, State {learinghouse



- s %7 ?<§3 215 - 14th Street H-37

: 3 5
E%Ei-\ 2 # West Vancouver, B. (.
P
Cdbe s amhe

o OOUER COMINSSION  December 27, 1973

COERAL PU
Eedera? Power Commission,
“ashington D.0. 20246, - A
U. S. A. Ui -

Attention: Hr. Kenneth Plumb

Jear Sirs:

Re: License Amendment,
Ress Develoonment Project Ho., 553
Braft Envivonmental Impact
Statement by FPC Staff

We regret that we did not receive document FPC-PWR-553
until December 15th, it s therefore difficult to make
much detailed comment before your deadline of DNecember 37,
1973,

A guick perusal of the Draft Environmental Impact Statement
leads to the folipwing comments:

1 The statement doés not déal with the environmental
impact 1h CavWadi-gxcept foi the smolugronssf
Appendix F which is an outdatizd document, and whigh
is not even commented on in the main document.

2. Specifically the document makes nc attempf to assess
the impact in Canada on the low level land available
for recreation to the people of the Lower Mainland of
B.C. on a reqgional basis. No analysis is made of tnae
alternative recreation land avaiiable and its gquality
relative to that of the Skagit.

3. No attewpt is made to assess the true worth of the
Canadian Skagit to Seattle City Light. The lack of
adequate payment will make considerable impact in
B.C. The disparity between the annual saving of
$3,880,000 between the cost of High Ross and the
next cheapest source {gas-stean turbine} is in
marked contrast to the $37,000 {approx) which Seattle
is to pay %o British Columbia.
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4. Aftey reading the document we have 1ittle confidence
that due consideration is being given to the impact
of this preject in Canada, yet in {anada we realise
that we will suffer the brunt of the impact if the
project goes ahead,.

He therefore ask you to revise this document to make

adequate assessment of the impact of the scheme 1in
Canada. :

Yours truly,

= P
/

K. G. Farguharson,
Secretary,
ROSS Committee

K&F/ams
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AT December 24, 1973

Mr. Kenneth F. Plumb,
Secretary,

FEderal Power Commission,
441 G. St. M. W.,
Washington, D.C.

Dear Sir:

Re: PROJECT #553 - CITY OF SEATTLE

The following is offered as comment to the F.P.C.
Staff Draft Environmental Statement on the above project.

Due to the shortness of available time, it is
difficult to make very much comment before the extended dead-
Jine of December 31, 1973.

However, from the point of view of the Canadian
interested parties, the glaring omission from the Draft
Statement is the complete lack of any real reference to
environmental impact in Canada. In this regard, it has been
generally accepted that the greatest such impact is in
Canada rather than on the U.S. side of the border.

At the same time, when looking at costs of this
project versus alternate sources of power, the statement
makes no reference to the very nominal amount being paid by
Seattle City Light for the flooding of this Canadian valley.

1 was personally assured in June 1972, by Mr.
Sander, Assistant General Counsel of the F.P.C., that
Canadian environmental considerations and othey effects in
Canada would be given full and equal consideration to the U.S.
The approach of the Drafi Environmental Impact Statement
makes it abundantly clear that this will not in fact be the
case. ,

Yours very truly,

PDavid M. Brousson.
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SRV, December 24, 1973

Mr. Kenneth F, Plumb,
Secretary,

FEderal Power Commission,
441 G. St. H, M.,
Washington, D.C.

Dear Sir:
Re: PROJECT #553 - CITY GF SEATTLE

The following is offered as comment to the F.P.LC.
Staff Draft Environmental Statement on the above project.

Due to the shoriness of available time, it is
difficult to meke very much comnent before the extended dead-
Tine of December 31, 1973,

However, from the point of view of the fanadian
interested parties, the glaring omission from the Draft
Statement is the complete lack of any real reference to
environmental impact in Canada. In this regard, it has been
generally accepted that the greatest such impact s in
Canada rather than on the U.S, side of the border,

At the same time, when Jooking at costs of this
project versus alternate sources of power, the statement
makes no reference to the very nominal amount being paid by
Seattle City Light for the flocding of this Canadian valley.

1 was personally assured in June 1972, by Wr.
Sander, Assistant General Counsei of the F.P.C., that
Canadian environmental considerations and other effects in
Canada would be given fuil and egual consideraticn tc the U.S.
The approach of the Draft Environmental Impact Statement
makes it abundantly clear that this will not in fact be the
case. :

Yours very truly,

wil e David M. Brousson.



PROJECT NG, 553

CIlry OF SEAYTLE

IMPACT
ENVIRCE

COME MOV environpental intervencrs North Cascedes Conservation
Council and the Wilderness Scociety et al, previously having been
granted status as intervenors in this proceeding, and comment on
the draft environmental impact statewent Tor the above-captioned
project brepared by the Federal Pover Commission on Octcher 24,
1973 pursuant to Commission's order number 415-C and 18 CFR

—~ . £
Saotion 2.81,

CUMMARY O COMMENTS
After thoroughly reviewing the draft environmental impact

staterment, the environmental intervenors conclude that the statement

failed to provide intervenors, governmental agencies and the

general public with a full and complete investigation of environ-

mental effects upon which responsible criticism may be based.

Intervencors' conclusion that the draft environmental impact statement

failed to meet the reguirements cof the Naticnal Environmental

Policy Bot is based on the following factors:

L

1} The staterent falls teo snalyze the particular outputs

&

to be producad by Figh Ross Damg

vsis on environmental

2) It fails to provide any sort of anel

or socizl effects o be f2lt in the Canadien Skagit Valliey
in FBritish Colurmpi
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alternatives In any detail,

3) The staterent fails to ane
and in fact does not inciude particular significant alter-
natives available to the applicant; ’

4}  The impact statement faile to resolve conflicts in the
data and conclusions between the draft impact statement
itself and the report of the International Joint Cormission
appended thereto.

Thus, the draft envirconmental impact staterent completely Tails

o provide s basis upon which responsible criticism and commont may
e made. Thus, the intervenore helieve it iz incumbent upon the
Federal Power Commission to revise and improve the draft environwental

impact staterent after comrents are received and thereafter recir-

culate an irproved document as the Zraft environwental impact

to receive appronrizts comments,  Hereinafter, the
intervenors will comment, generally and specifically, on the draft
environmental impact statement so that the Commission staff may
prepare an adeguate draft envirconmental impact staterment through

the use of these comments and others to be received,

PROCEDURES

Environmental intervenors will comment on the impact statement
both generally and specifically. Comments will generally be divided
by the nine subject headings of the draft epnvironmental impact
e

staterent (DR1IS). Fach section will be cormmented on generally as

well as by specific refervence, by page nupber.



COMMINTE ON DRAFPT LENVIROIMENTAL [(HMPRCT STRATEMINT

I, DESCRIPTION OF PROPOSEDR ACTION,

General Copments., This section is generally insufficilent to

provide the public and vovernmental agencies with a responsible
basis on which to corpare features of High Ross Dam as an economic
unit with the envirenmental problems to be encountered by its
construction. #s the environrental impact statement is to provide
anslysis not cnly for those who are experits in matters of hydro-

ceneration, but also with those who are laymen in the

fescription must be given for both tyrpes of commentors.

N

Unfortunately, this section fails to describe what High Ros

n

Dar
ill rmean to the City of Seattle and to other utilities in the
nortovest.

Specific Corments.

PAGE 1-1. On this page, and those that follow, certain figures

are set forth as to the "dependable cpacity" of High Ross Dam. This

£

figur as stated on pave 1.1, is 252mw during a 42.5 month criticel

o
~

period. Nowhsre in this section is the term "critical period”
defined for the non-expert commeﬁtor.

The concept of the "critical periocd" is continued on page 1-2.
Therein i1t ig indicated that High Ross will result in an additignal
272 mw of dependable capaclty and 297,840,000 kwh of annual energy
during the critical streamflow period. It is to be noted that the
critical peried is a period of historic low strearflows, not in the
Shagit River, but in the Columbia River syster. Because the concept
of 7 critical period invelves an event unlikely to ococur during any

normal year or years, the use of the critical pericod and Judging High
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Ross power cutput-from it doss not wive the public or commenting
agencies an inﬂication of the real cutput from High Ross Dam. 7The
critical year concept has relevance to Bonneville Power Adminis-~
tration (BPA} rates and possible critical slectric conditions in
the Northwest. To provide adeguate consideration of the economic
feasibliity of High Ross, the Commission should provide figures
indicating the dependable psaking capacity of High Ross during a
typical January in Seattle when the city experiences its peak
demands. Further, in the event that high streamfliows occocur in any
vear, comparisons should be made between Low Ross and High Ross
when both reservolrs are completely f£filled. Intervenors believe
that the use of 272 mw, calculated during z critical streamflow
period, gives an incomplete wiew of the value of High Ross Dam.

1

PRGE 1-4, On this pace, it is indicated that the load forss
pag

for the City of Seattle indicates an increased peak demand of about
77 mw through fiscal year 1277. The date of such a forecasi should
he given as well as the base documents at which this estimate was
rmade. The Commission will note that the City of Seattle has
recently adopted energy conservation measures which may have a
distinct effect on any load forecast within the city. These efforts
have resulted in a net decrease of some five to seven percent
decrease in the City's load, which will in turn have an effect on
ti:e load forecasts.

Again, critical year prolections of power capacity from High
Ross are inappropriate when compared to any annual peak energy
demand increases. It 1s inappropriate to apply the critical year
increases when discussing any annual peak leoad forecast 1f critical
year streamflow conditions are not repeated Jduring that period of

time,
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PAGE 1~5. On this page, the environmental impact staterent
discusnes peak demands and pesk supply for the west group. It
would be appropriate in the analysis of west droup peak demands
and gyrniliss for o aoeec s gons o be mads between the dependable
caﬁacmuyranu énnﬁaivqeneration of High Ress and other existing
or proposed hydroelectric and thermal plants in the Horthwest.
much comparisons should include new capacity being installed at
such installations as Grand Coulee, Bonneville and thermal plants
such a3z Centralia and Hanford, 2s to hydreoelectric plants compared,
figures should be given for sitreamflows at various other hydro-
electric plants, including Grend Coulee, Bonneville and other
federal Columbia River dams.

PRGE 1-13. On this page, it is indicated that Ross was
"origirally congtructed with provisions for raising at a future
date.” No data or study is provided to support this conclusion.
Petailed figures should be provided asg to the particular design
features included in Low Ross which would provide for raising to
a future higher dam. In addition, figures should be given with
regard to the amount of particular investment in High Ross in Low
Ross which rmay be unused 1f High Ross is not constructed.

PAGE 1-18. Beginning here, and continuing throughout the
environmental impact statement is a discussion of proposed
recreational facilities to be added by the applicant arcund and
at ligh Reoss Dam and the reservoir. It iz to ke noted that, under
the jurisdiction of the National Park Service (NP8) the addition,
enlargement or construction of recreational facilitlies 1s entirely
dependent upon approvel by the Yationaol Park Service. While the
zpplicant may plan and, assert to this Cormission its intention

to build recreational faclilities, all of these natters are under
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the sole jurisdiction of the MNational Park Service and <an be
constructed énlf if they are complerentary to NP5 plans for the
area. I1f the NPS has approved these plans, such approval should
be indicated,

PAGE 1-20. It is indicated on this page that the annual
mean reservolr elevation of Hich Ross would be 1710 feet. Compari-
gons should be given between annual mean reservoir elevations in
the High and Low Ross Peservoirs in relaticenship to power production
capabliities, i.e. what is the dependable peaking capacity of High
Ross at 1710 feet and what 1s the dependable peaking capacity of
Loww Ross at 1575 feet. Alsce found on page 1-20 is a comparison
of phvsical data as to the existing and enicrued Ross reservoirs.

Thisg information fails to provide sufficient data upon which to

el

base a comparison, Additional data should he provided in Table 12
which will indicate the amount of exposed bottom land with Hich

and Low Ross. In particular, emphasis should be placed on the
location of these mudflats and how much would exist in Canada and
the United States.

PAGE 1-22, Herein is indicated that land rights within the
United States for operaticn of the Ross Reservolr to elevation 1725
were granted to the City of Seattle in 1937. The nature and extent
of these rights shouid be specified in detail,

It is also indicated that rights to Flood lands in British
Columbia were granted in 1967. The naturs and extent of such
rights should be specified in detaill in any further EIS. Also it
must be indicated in the DEIS that the government of British
Columivis has teken a position in oppositicon to the flooding of

the Canadian Skagit Valley and that British Columbia government
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hag indicated that 1t will not allow the Canadian Skagit Valley to
e flooded.

Further, the next RIS should provide complete and thorough
analysis of the recently established Skauglt Valley Provincial
Recreation Area in British Columbia. This recreation area, established
in the fall of 1973, provides that lands to be flooded in British
Columbia are now designated as provincial recreation lands The
Provincece has further indicated that it intends to improve this
area and develop it through the use of provincial funds. Information
as to this recreation area must be provided in the final environ-
rental irpact statement including the geographic extent of such
recreation area, plans for 1ts use and proposed expenditures.

PAGE 1-23, Herein it is indicated that the applicant plans
Lo relocate some 8.5 miles of the Silver Skagit Road in éanada.
With the current stand of the British Columbia governrent and its
designation of the proposed fiocoded area as a recreaticn area, it
ig douvbtiul that any rights to relocate this road will e granted
in Canada.

PAGE 1-25, Bgain, there is an indication that the applicant
plens to relocate certain recreational facilties. Again, it must
be noted that the HPS will entirely control the relocation or
reconstruction of recreational facilities within the Ross Lake
regreation area. It should be clearly indicated that the majority

of the applicants' recreational develorment will be to replace

recreational facilities destroved by the {lcooding behind High Ross.
PAGE 1-26. It is indicated here that merchantable timber

in the Canadian Skooult Valley would he barvested pricr to flooding.

The designation of the area for a British Columbis Provincial

ecreation Rrea may prohibit the harvesting of any timber from



the affected land in Canada,

PAGE 1-27. Herein it is indicated that the existing Ross
Reservoir must be drawn down 127.5 feet to Copstruct the Hich Ross
facility. Complete figures should be given as te the amount of
dependable peaking Capacity and annuesl energy which will be lost
because of this artificial drawdown in the reservoir. In addition,
comparisons must be made with projected available enercy supplies
during the period of construction and what provisions the city
intends to make for the purchase of power during this period,
including whather or not such power will be readily aveilable from
other sources, including BPA.

PAGE 1-2%. As averadge vear flows are indicated on Tablse 1-3,
information must be given in the next environmental impact statement
as to dependable peaking capacity available during such an rvsracs
year, In addition, comparisons must be made bestween High Ross and
Low Ross in a vear of high waters, or wet year, as described in
Tahle 1-3.

PAGE 1-32, The draft EIS indicates that "minor soil restabil-~
ization" may occur along the new shoreline. Indication should be
given as to any studies or reports which weould indicate that such

1

readijustrent would be "minor,’ aé indicated in the draft EIS, and
also to indicate in what areas soil restabilizations would he
expected, In addition, 1-32 indicates that the spillway capacity

at High Foss would be 85,000cfs at normal pool elevation and

140,000 cofs at maximum flood surcharge. Engineering studies indicate
that a nmaximum flood would surcharge the High Ross Reservoir to an
elevation of 1741.3 feet, It must be indicated that undey the
International Joint Commission order of 19241, the City of Seattle

ig authorized to flood in Censda only to elevabtion 1725 fealt. As
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a result, it is necessary to include in any final plans of the
applicant sufficient spillway capacity to prevent flooding of

additional lands in British Columbia above 1725 feet

II. DESCRIPTION O RXISTING ERVIRONMENT.

General Comments. This section is completely inadeguate to

meet the recuirements of the MNational Environmental Policy Act.

The primary reason for such inadeguacy is the arbitrary division

of the description of the environment at the Canadian border. There
is almost no comment about the effect of the high dam on the Skagit
Yalley in Canada, despite the fact that nmost of the additional
flooded lands will ke in the Province of British Columbia. This

is & glarinc defect, especially in light of the reguirement of the
National Environmental Policy Act that international environmental
effects be studied in any environmental impact statement, Though
the Commilssion has provided a copy of the 1971 International

Joint Commission report, this report is not, and was not intended
to be, an environmental impact statement. The internaticonal boundary
is an entirely arbitrary line drawn across a homogeneous valley,
used by both Americans and Canad@ans. Though American and Canadian
gitizens may understand the significance of such a boundary, the
houndary has no effect on the biotic environment, including f£fish
and animal life. The arbitrary division by Commission staff of

the description of the envirconment, to include the United States
description in the environmental impact statement and the Canadian
description in the IJC report prevents adeguate analysis on a
vniform basis., Thus, it is apparent that Commission staff must

prepare an entirely new draft environmental impact statement
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which will consgider, in the game place, and under the same
criteria, the effects in the entire Skagilt River Walley, without
regard to the Canadian~U.S. horder.

Specific Comments,

PAGE 2-1, The EIS indicates that no private lands are
included within the development boundary since all land immediately
surrounding the reserveoilr is federally owned and managed by the
Departrent of the Intericor. This is, of course not true, in that
certain lands exist on the boundaries of the reservoir in Canads
which are not owned and managed by the Department of the Interior.
as noted previocusly, the area in Canada to be Ilooded, and adjacent
to the existing reservoir, has been designated as a provincial
recreation area under the laws of the Prowvinge of British Columbia.

v ikilities

Indication should be given as to the Lype of menage
and limitations which are inherent in that designation.

PAGE 2-6, The Commizsion staff seems to see a trend in greater
public use in the Ross Lake National Recreation Area because of
construction of SR-20 (the North Cascades Highway). Again,; 1t
raust be indicated that the NPS entirely controls any developueant

within the Ross Lake Recreation Mres and as such h the prerogative

4

to entirely open or cloze development. This decision is not

vested in the hands of the applicants the applicant stands as
only one of many organizations which is providing input to the
Mational Park Service with regard to future plans for the Poss
Lake Recreoastion Ares,

PRGES Z2-38 to 2-21,
communitiecs in the aros Ross . The
Commission annars aitor i oo ur for dtg laok of detail




H-51
in this section by reference to studies prepared by the University
of Washington. While references to generally available research
materiale are appropriate in a draft environrental statement, it
is entirely inappropriate to refer to such items as the applicants'
investigaticns conducted by the University of Vashinocton., These
docurcnts are not enclosed writh the environmental impact statement
and, to envivonwehtal intervencors' knowledge,are not avallable
for inspecticon and copyine at any location other than Commission
atzfF offices in Vashingten, D.C. Noy can environmental intervenors,
covernmental agencies or public have ready access to these documents
in the project area in the state of Washincteon., As such, no commentor

can adeguately comment on the draft environmental impact staterent

without the svallability of these documents.

This sectlon seers to indicate that the Riotie cormunities
surrouvndine the existino Ross Reservolr are homogeneous in type.
This iz, of course, not the case and there are particular areas
which should he individually considered for their particular value.

0f course one of these 1z the Rig RBeaver Valley, which is discussed

in the impact statement and will he commented upon by intervenors

b

n this docuwment, Also, there is the particularized habitat around
the lake which mugt be considered. An examplie of this particularized
hebitat is & unicue small ogrove of aspen located on the east side of
the reservolir in the wvicinity of Cougar Island. Further, a small

stand of Ponder

csa pine exists in the Canadian fkegit Valley. The

oocurrenco of this species in this location is absolutely unigue

in % Douglas fir zone of the western United States and
. In Yalley in the United States
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and Canada is unifjue in that it provides a diversity of plant and
animal lifer M\;udividual locations. The tendency of the environ-
mental impact statement to lump all of these 5iotic communlities

7a_ra“iW@éﬁf;‘r‘ t .. ehend the diversity of biotic
communities in the Skagit.

Similar comments may be made for the discussicon of wildlife
of the Ross Reservolr area beginning at page 2-21 and continuing
to 2-26. Once again the impact statement leads one to believe
that the wildlife mentioned is homogenepus about the lake. Further,
the impact statement directs one to unavailable resource material
for further evaluation of these wildlife effects. fThe next EIS
should include either specific analysis of the work done by the
Institute of Toresi Products (see 2-22) or provision for the inclusion
of sveh studies within the environmental impact statement.

PAGES 2-26 to 2-37. The same deficiency as was apparent in
witldlife and biotic sections of the draft EIS is apparent in the
fisheries consideration, All commentors should be pleased to know
that the 1971 and 1972 fisheries investigation of the International
Skagit-Ross Fishery Committee have been made available to the
Commission staff as indicated on 2-27. ¢f course, commentors cannot
analyze the details of these fisheries investigations without a
trip to Washington, D.C. and a perusal of the file in this case.

The fisheries investigations suffer from another defect which
is common in the impact statement to blotic and animal communities’
descriptions. That is, emphasis is placed almost oentirely on eilther
the largest or most valuable resources available. It is clear that
the visitor to the Ress Lake area not only comes to observe the
largest of trees, the largest of animals {deer and bear} and to

catch the possibly plentiful rainbow trout, but also comes to
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observe a divexsity of other wildiife and biotic communities,
In particular, though spawning times and habitats for rainbow
trout are described, little is indicated with regard to cutthroat
trout and thelr spawning habits. It is a matter of fact that cut~
throat trout spawn-at different times, that is winter, than do the
rainbow trout.

PACGE 2-47. Beglinning at 2-37, the EIS describes the Big
Beaver Valleyv. Comments on Big Beaver Valley fail to take into
account several important facts about the existing envirconment there.
First, the Big Beaver Valley is the only flat-floored valley at
the present level of Ross Reservolr, 1f the Canadian Skagit Valley
is excluded, Gecologically, it is one of the most splendid examples
of a low-level glacially carved valley in the entire North Cascades
region and 1t is the only wvalley leading to the Ross Reservolr which
has not been markedly altered by pest-glacial gorge-cutting.

The unigqueness of the Big Beaver Valley is derived from the
fact that it is an "ecotone’, or transitional zone between the
west side wet coastal and east side, dry interior species of vege-
tation. <Certainly the variety of the habitat and plant communities
in the valley represents in microcosm the entire Skagit vValley as
it once existed, pricr to destruction by original Rossg Dam. The
EIS comments on the existing stands of old growth western red cedar
in the wvalley. Also of significance in the valley is the large
sphagnum bog in the early stages of its development in Section 5,
Range 13%, Township 38N, These bogs, which were once relatively
comuon in western Washington, have become increasingly rare because
of man's intervention.

Tt is alsc to be noted that the number of rcadless valleys in

western Washington onog

numberea anout 130 and now the number is
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down to less than ten. One of these unrcaded wilderness valleys
which remain‘is“téat of the Big Beaver, which will be flooded for
five and one-half miles of its length on the raising of RHoss Dam,

PAGE 2-53. It is indicated on this page that flood control
storage in Ross Reseyvoir has reduced the magnitude of floods on
the Skaglt River. This bare statement 1s unsupportable unless
figues are given to indicate the extent to which floods have been
reduced in the Skagit River because o0f flood storage at Ross
Reservoir. The agreement between the applicant and the United
States Army Corps of Engineers indicates holding of 150,000 acre
feet between April and June., Figures should be given as to whether
this flood storage is significant in terms of outflows from the
Skagit River in the Lower Skagit Valley. Further, it should be
indicated whether the flood storage would need to be increased to
provide more significant effects. Further, it should be noted that
flocd control storage in acre feet remains indentical between Low
Ross and High Ross,

Also found on 2-53 ig a table (2-8) that indicates hydrologic
data from metering stations near Ross Dam. For a reader to fully . -
understand the amount of discharge from Ross Dam, and make adeguate
comparisons with other rivers, data should be given on typical
water flows in other northwest rivers. These might include the
Snake near its confluence with the Columbia and at various points
on the Columbia River.

PAGE 2-5%, Cauge measursments are made for water flows at
several rather isolated spots near the Ross Reservoir, including
one near Hope, British Columbla. To adeguately assess the flows
coming into the Ross Reservolr from Canada, staff should maintain

a gauging station near the confluencs of the Skagit River and Ross
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Reservolr to give the reader of the EIS an indication of water

flows out of the river and into thes lake,

BAGE 2-57. The impact sltaic

By

the larger Ress Reservoir on downstream water guality will be

Fe

studied by the applicant and a report will be made 3 part of the

N

1%

hearing proceedings. This statenent 1s unacceptable in terms of
an exposition of a2ll envircnmental effects. 2any study of downstream

water guality should be made a part of the environmental impact

statoment and should be available to all commenting parties who

sh to provide input to the process.  The guestlon of downsiream

o
-y

water qguality, and its e on  anadromous fish, is an img

part of this proceeding and 1f the applicant is unwilling, or

unable to prepare appropriate studies on this subject, the task

mugt be tsken on by Commission staff.

i1z, ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

General Compents:

Intervenors note that the entire length of the section on

environmental impacts is only sixteen pagss, while the section on

a description of the project area is sixty-one pages in 1
It is apparant from this section that considerable revision and
reassessment of the consideration of environmental impas -~ is
necessary.  In general, this section is insu
reguirements of the National Environmental Policy Aot pnrimarvily
because though descriptions are made of syisting resources in

E" =

Section II, there is a failure to follow up and the effects

in Seotlon I




Specific Comments:

PAGE 3-=1.  This scction on economic impacts is completely
devoid of any substance. To assess the environmental impact, we

are left with nothing more than the bare assertions of Commission

[N

staff as to the truth or falsity of the statements given. It is
essential that analysis be given in this section as to the effects
to be expected from the construction of RBoss Dam. BAmong these,
would be the following:

1}  To separate the effect on the suyrounding community of
the construction of Ross Dam from that of increased
recreational traffic passing over State Highway 20.

2} To analyze and provide the basis for assembling facts
on the economic impacts, a base analysis should be provided
to be able to identiiy the amount of economic gain to the
region and the local area from the construction of Ross
Dam. Further, analvsis should be made as to economic
impacts with alternate recreation plans, including that
of leaving Ross Lake a wilderness area, increasing the
use to provide minimum recreation facilities and estab-
lishment of an intensive recreationzl development.

3} The EIS indicates that employment in the project arsa will
be increased. To support this statement, specific figures
should be given as to the number of individuals who will
be employed in the construcition of Ross Dam, the pariod
for which they will be employed, employment possibilities
that are available to local residents as opposed to
specialized construction work coming from outside the
project area.

If this kind of detzsiled @conomic analysis 1s not available, no



comments should e made on economic impact in the DRIS,

PAGE 3~2. ~Comments in the section on recreational effects
leave the reader with an incorrect interpretation of the development
of recreational facilities in the Rogs Lake National Recreatbion
Area. It is apparent that no matter what is propoesed by Sesattle
City Light, or what promises are made for the construction of
vecreational facilities, the development of those facillities, as
well as the final word as to the recreational developmsnt in the
national recreation area, is dependent on the judgment of the
National Park Service.

The EIS indicates that the surface area of the reservoir would
be increased by 8,300 acres, of which only 3,600 are in the United
States. Again, the environmental impact statement fails to consider
environmental effects in Canada. The environmental impact statement
fails to take note of the fact that the Province of British Columbia
has recently established a provincial recreaticn area in the
Canadian Skagit Valley which is to be flocded. It is incumbent upon
the Commission staff to fully assess the recreational and economic
impacts o©f this new park in Canada which would be flooded by the
waters from a higher Ross Dam.

The BEIS studies recreational land in terms of absolute numbers
of acres. However, the diverse topography of the Rouss Lake area
indicates that all land near the lake and lands to be floocded by
the raizing of Ross Dam are not egual in recreational potential,
Some lands are very steep while others are flat and relatively
avallable for recreational use, including campsites. The environ-
mental impaci statement should analyze the areas to be floocded for
their particular recreaticnzl potential on an areal basis. In

this manner, the commentor and the Commission itself can better
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Valley in Section”Ii of the EIS, it is impessible for the reader
o know exactly what will be lost from the description as found
on page 3-6. Intervenors have previously m@ﬁtioned the fact that
the Big Beaver Valley is an ecotone and contains many plant
communities which are miwed east and west side climatic types.
Such areas are particularly valuable for research study in that
they provide a becter arnalysis of such plant communities than in
their more natlve habitat.

PAGE 3-7. In this section, the EIS provides comment on the
effect to wildlife of raising the Ross Reservoir. This section
however falls to provide any analysis of the potential amounts of
wildlife to be lost from the area. No figures are provided upon
which to analyze the effect of the Ross Reservoilr and the potential

docresn in wildlife vespurces. In that the EIS provides absolutely

no analysls of the potential loss of wildlife, it is apparent that
the figures found in the IJC report {(Appendix F} must be used.
ihis report indlcates that the fishery in Ross Lake would worsen
or might even collapse because of the raising of the reservoir

{Bee p.17), &s to land-based wildlife, the EIS indicates that

i

considerable winter range would be lost for deer. However, there

is no indication in the EIS as to the effect of this loss of winter
range on the deer population. Agalin there is a complete lack of
any comparison between the IJC repert and the figures asg glven in

the ©I5. The LJC report indicates that the deer herd will decline

port

percent and possi

e

»ly as much as eighty percent.

the BIS as to whether the figures represented




H~50
Canadian deer population or an international deer population which
will be affected.

The impact statement indicates that at least thirtyv-five
beaver ococupy the Big Beaver Valley. However the EIS stops short
of saying that the beaver which would be flocded out from the Big
Beaver Valley by the High Ross Reservolir would be exterminated
because of a lack of suitable habitat.

PAGE 3-8, This section deals with the fisheries of the Ross
Lake Area. Again, the EIS suffers from a lack of any evaluation
as to the amount or extent of decrease in the resident population
of Ross Lake. Though the impact statement identifies problems
which "could" adversely affect spawning and feeding of these
resident populations, certain effects are not considered. First,
it is apparent from review of page 2-48 that Ross Lake does on
occasion entirely freeze over, Comment should be made in the impact
statement as to whether this complete freeze-over of the lake, at
a time at which the lake level is drawn down to a level for
construction activity, would adversely affect spawning and fish
populations.

On page 3-10 the impact statement indicates that the effect
of the increased reservoir elevation on tfout production would require
a post-flooding study. Such statements are unaccepatable in an
environmental impact statement; 1t is the duty of the Commission
staff to assess, under the best available technigues, the effect
of increased reservoir levels on the resident trout population.

Further, effects should be considered on other species than
rainbow trout. In this regard, we note that the cutthroat trout
spawn at different times than the rainbow trout, that is in the

winter. Because of the spawning of the cutthroat trout and the
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maximum drawdown level for construction occur at the same time,
analysis should be nade as to the effect on the cutthroat population
during this drawdown period, especially as tg how extreme cold
weather during this period may cause the elimination of spawners
or Jjuvenile cutthrdat trout.

IV. MEASURES TO BENUAR HE EMVIRONMENT OR TO AVOID OR MITIGATE

DNVIROHMENTAL

General Comments. This section of the EIS suffers from sinmilar

deficiencies as does the remainder of the statement. It falls to
identify measures to avoeid or mitigate environmental effects in
Carada, and for those measures identified, sufficient analysiszs is
not provided upon which Lo base a reasoned Judgment. OF particular
significance in this section, iz the complete lack of any guantified
data as to the ability of mitigation measures to significantly
change the environmental effects identified. Only through the use
of guantified data can the commentor analyze the effectiveness of
e
mitigation measures and in turn, compare these measures with the

overall effect of High Ross,

Specific Comments,

PAGE 4-1. It is indicated on this page that wildlife effects
may be mitigated through a wvariety of measures identified on this
page. However, ne specifics are given as to the effectiveness of
these measures to successfully aveoid ihe loss ¢f the deer population.
Specific analysis must be provided as to the percentage of the deer
population which may be saved by such mitigation measures. Further,
there appears to be conflict between the IJC report and the EIS with
regard to the success of these measures. The IJC report indicates,
on page 34, that mitigation, in terms ¢f the provision of new

vegetation areas, is "unlikely to compensate to any significant
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degrec for the elimination of deer by High Ross Reservoir”™. This
conflict shouiﬁﬁbe resolved by the EIS with an indication as to
whether or not the situation in the Canadian Skagit Valley would
be expected to be any different from that in the United States.
PAGE 4-2. The successful mitdigation of fisheries losses is
not identified in detail sufficient to provide the ability to
comment. 1t should be indicated whethey or not studies have been
prepared for comparable streams to test the sufficiency of miti-
gation measures in ferms of siream lmprovement technigues. Addition-
ally, many fishermen are concerned that the use of hatchery-reared
trout in the lake would result in a decline in the guality of the
fishery itself. Identification must be made as to whether the

hatchewweared trout provide a comparable fishing experience to that

67

alveady existing in Boss Reservwolir,

PAGE 4-3. Mitigation of the effect of High Ross i1s identified
also in tggms of possible changes in the operation of the Ross
Reservoir. In that the Ross Reservolr has been ldentified for its
value as a recreation area, mitluation measures should be provided
which would enhance the recreational potential of the area. One éf
the measures not considered in the EIS is & reguirement in the
iicense that the reservolr be reguired to be filled during particular
parte of the vear for recreaticnal use, Independent of hydro-electric
operations. Under such a mitigation measure, Lthe Ross Reservoir
would be reguired undey its license to be filliled toc capacity from
June 1 to September 15 of every vear. In discussing this mitigation

measure, identification should be made of the

such a requirement would have on and
feasibility of Hi It that




v k2

g3

T |

st

i

v

£y,

il

V&

[
B
L
e

o

e

73T

iy




H~64

As to land areas which would be flooded, the EIS identifies,
on page 5-1, onl; the Big Beaver Valley as being a sianificant
unavoidable envirconmental loss. The EiIf amazingly ignores some
5,000 acres in Canada which would be flooded. But even in the
United States, the EIS does not identify areas which are particu-
larly suitable for recreational development; these areas include
the delta of Silver Creek Rowland Point, Hozomeeon Camp, Rainbow
Point, Dry Creek Camp, Green Polnt, and the arca at the foot of
Pumpkin Mountain. In addition, the raising of Foss Dam would
cover five islands in the ressrvolr itself and the waterfalls at
Skymo and Arciic creeks would be flocded to approximately half
their height. In addition, there is a significant plant community
of ©ld growth Douglas fir / western hemlock forest which lies
along the 1.3 miles of the Ruby Creek drainage which would be
ficeded. This area should ke identified and examined in detail

especlally because 0f 1ts easy accessibility.

V. UNAVQIDABLE ADVERSE ENVIRONMENTAL EFFECTS.

General Comments. As with previous sections of the DEIS,

this section again fails to give any consideration to the effects

in Canada. No consideration is given to the land or wildlife wvalues
in Canada which would be lost because of the destruction of 5200
acres of terrestrial habitat. The DDIS does state that about seven
miles of the Skagit River above the reservoir in Canada would b2
Flooded by the waters behind High Rocss. Even this single comment

is inaccurate. Though seven miles of Skagilt River would he inundated
as measuring on a line from the U.8. - Canada border to elevation

1725, in fact, the Skagit River in this area meanders such that
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sectlion also sul.

largest and most waiuable 1

vatue of land around Ross

and Canada, is its incredib

recreationist or rese

river itsel

ndividual

I

rnrcher.,

f would bhe flooded,

rs from the consideration of only the

resources. In fact the

eservolr, both in the United States

le diversity of experience to the

The Skagit Valley in Canada contains

an abundance of diverse wildlife, which is found in a lush green
valley with oceasional open meadows teegether with an interesting
ade habitat. The consideraticon of rescurces to be lost on
an individual bagis does not do the valley justice in total aspecth.
VI BM USES OF NS ENY IRONMENT
QF LONG-TERM PRODUCTIVITY

Cansr @ treatment of the subject matter in this
section failure to understand the nature of the
congiderations required by the short-term versus long-term uses.

The consideration of the short versus long-term comparison must
begin with the underlyving fact that the flooding of terrestrial

areas arcund Low Ross Dam will mean an end to theilr present habltart,
which can nevoer be restored., From this thesis, it is necessary to
consider the decreasing amount of recreational ares of the type

found near the Ross Reservoir with the comparative neesds of

ectrical ©

increasing e

tra which regulres an
nead term an
the short and long term. O

2eotlon even

BNETYY .

b This is fundamentally a guestion of

in—depth analysis of both recreation

the demand for electrical energy in both
n @il accounts, this section falls +o

National Environmental Folicy Act,

begins with incorrect assumptions.
rat boenefits from Hign Ross will be
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i

apparant in toerms- of power generation, flocd control and

ecreationazl use., The fact that the prolject will result in

gencration of electrical snergy 1s apparent, though the fundamental

guestion is how .. ~h anc

control, it is

in that the applicant does not

the amount of Flood-holding capcelty over the

intend to ingrec

present 120,000 acre feet. Whether or not recreational use will

3

be penefited by the reservolr is certalnly not obvious and the

.

effect on recreational use in Canada is probably a declded detri-

mental effect,

Yil. IRREVERSIELE AND IRRETRIDVADBLE COMMITNENTS OF RESDURCES
General Co This mlithely ass, vhat, should

High Ross Dam turn out toe be an environmental disaster, the dam
can simply be removed and the former resources of the valley he
somehow replaced. Though the flooding behind High Koss will of
course not change, except in rare circumstances, the land forms

and

[#

behind the dam, the flooding will mean an end to ths bhioti
wildlife compunities which exist on the land. The flooding of,

for example the Blg Beaver Valley and the Canadian Skagit Vallevy,
will cause these areas to lose all trace of their former habitat
and hecome sinply mudflats with a vast brownish-gray expanse.

This effect may be seen during drawdown at Low Ross Dam, especially
in the northern section of the reserveir. The DEIS also fails to
note that priory to raising the dam reservolr, clearing operations
will take place which will largely denude the present terrestrial

habitat, making the removal of Hig!

largely useless exsrcisc.



VILI. ALAERNATIVES TO U

Gencral

Intervenors will not comment specifically

possible with regard o

e

on this section. Spevific oo
the Copmission staff's treatment of alternatives because there 1s a

may be bhased, This

omplete lack of any detaill upeon which com
section reliess entirely on genervalized, conclusioconary comments
mrovided entirely without supporting data.
This inability of intervenors to commant is exemplified by the

treatment of base load nuclear steam plants as found on page B-3,

The DEIS in some manner comes to an annual cost for such plants

to be $10,650,000. Despite the oroduction of this rather definite

im,l

figure, thers is no data given for how such a figure was calculated,
Tor example, what size of nuclear plant is used to caleculate this
figure? It is generally known that the construction and operation
of a thermal nuclear plant con the sgale of High Ross Dam is econom-
ically not feasible. Rather, nuclear plants are constructed and
operated on a scale boginning at a minimum of 100 mw, The construc-
tion of a 2%0 mw nuclear plant would naturally cause estimated annual
costs of such a plant to skyrocket. The only feasible construction
of a nuclear plant would possibly involve a Jjoint venture between
Seattle City Light and other utilities to produce power on an
economical sgcale. None of the above concerns are addressed in the
DEIS, leaving intervencors, government agencies and the public without

alternative. The same criticism

t...n

a mzans by which to evaluate th
is true of all of the alternatives sugyested by the EIS; all lack
detail as to size of plants and & comparison with the energy output
of such plants.

In other ways, the aliternatives section of the DEIS is

insufficiont., The DEIS indicates that there are no potential
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o

econcnic hydrosleetric sites availlable to the applicant. However,

alternavive of a contract between the govaernmont and

o+
e
[0l
sl

of generating facilities

River has not

generators in

3

One of the most glaring the section on alterna-

tives is & thorough considevation of pump storage sites. Recent

PUD for the Antilon Lake pump sotrvage

the DEIS states that there 1s a potential unavailability of off-peak

energlies with which to operste @ pumped orage plant.

plants which will come on

Lvaey have

secondary energy and several projects on the Columbia b
bean spilling water bogause of the inability to =ell or transfer

such powear.

In addition,

Sieular
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should analyze the

sion which would provide for the
elimination or Lermination »f large scale energy contracts, which,
by thelr energy needs, roquire the construciion of new hydro and
thermal plants, Further, the EIS should analyze other alternatives

which may constrain thée operation of High Ross Reservolyr &5 a powser

facility. The reguirement, in the FPC license, that the Ross Lake

Reservoir be maintained at full pool for recreastional purposss for
a period extending from June 1 to September 15 certalnly will

affect the cutputs of Koss plants. This alternative 1s not

congidered in the DEIS.

Energy conservation is briefly menticned, but is not given
thorough treatment. Alternatives for energy conservation should

include npot only volumtary measures, but forced reduction in

cctrical energy. Alternatives such as the forced reduction of

fmd

S
paak lcad demand must he considered. On of these alternatives

would be the establishment of or installation of peak load

metering systems for customers in the city of Seattle. These meters
would price power differently for peak and off peak use and would
put a premium on the use of peak time power, The pricing mechanism
may also be used through a restructuring of the rates of Seattle

for

City Light to reflect increasingly more expensive costs
electric power by additionazl purchases. The present rate structure
of Seattle City Light reducesg unit cost for purchase of oreater
amounts of power. The section on alternatives suffers from the
common falling of the DEIS to provide basic studies for evaluation.
The DETS indlcates that studies show that the boundary project of
the City of Seattle is more expensive than High Ross. However,

the studies are not referenced cor available to commentors such as

the intervenors.
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in that rercrt of Thr in fan nobed b :
the cunt of -,

v values, the overal!
the total enviro

e, {Report 29)

The DELS alsc notes the IJC report as valuable For
identifying envipronmental dmpacts "which would be expected
in Canada." Whether those impacts "would” result should be

viewed in light of the IJC's statement that under normal
o

conditions an environmental and ecological study should encom-

pass three full years, whereas the invesitigatlion by their

advisers was conducted over a period of only four months, from

early June fto early Ocitober 1971, and consisted mainly of an
interpretation of raw and sometimes Iincomplete data collec-
ted by others {Report 8). In contrast, the City's studies
have now been in process well over the three year period
recommended and Formed the basis for the four volumes of
sworn testimony and exhibits presented last January.

The DEIS appropriately notes {(p. 2} that the
City's studies do represent the most current studies of the
environmental resources in the U.S. section of the area.
Those Stﬁdies are similarly the most current for the
Canadian gection as well. As The testimony based on these
studies shows, rather than a decline in the deer popula-

tion (IJC Report 16}, the deer herd can be
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tion 172%, and the gravels above thatl ion throughout

the Ross Lake basin will be more than sufficient to handle

the enhanced Tlshery population. 'The detalled findings by

Independent experts support these conclusions concern-
ing the fishery rescurce In Canadas are contalined in the In-
Skaglt-oss Commlttes cited in

resources would naturally

nhance recreational use

Lher than

hunting and flehing which the LJ0 forecast, Lhe enhancement

of the

VELLes .

would bring increased recreabtional use and



e di

F-74

1 be

~1237% to gecommodate the increased

[P T
Capadclt Ki

5% I
CLnors

wi From Bex Canyon). ' RBoss would

e - PR T
that the

the Cascade

can affect transmisslon through the mountains.

Transformers will be modl to handle incresase in

ot Lo Vvolt

sten un

*¥See nlso these items on the Sums

Same
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ig not assocls

stimoeny indicates there is a substantias

arr the

of the area Including

i
0
H

a soll map for the Canadlan porticon of the basin, The DETIS &

cusslon of biotie communities notes that only natural forces

have shaped the blotic evolution of the basin because
nag never ocourred {7-19, line 63, Although no contlinuous

commercial logeging has occurred in the U.35, portlion of the

basin, limited log wan done in some areas between eleva-

tions 1600 and 172% when the present reservoir slite was

clegred, Extenslve has, however, continued over the

years in the Canadian portion of the Skagit basin and is

55111 being carried on,

200 In addition to the College of Forest Resources,
University of Washington and State of Washington,Department

of Game, the ¥.F, Slaney Company, Vancouver, B. €, should be
recognlzed as belng under conbtract with the Clity teo do slmilav

studies In Canada and in courdination with these Washington

3

(See also 2-27 and 9-2)

-
\4
g:.
=t
i)

in a

O for goabs



age 2~

Q 2

ppendlx
¥

o

The species of fish noted at 2-27 (last line) do not

clude polden trout although that species is shown in

Appendilx . No golden trout have been found in the Ross
Iake basin. The record Indicates golden trout werse once
planted in & high elevation lake in the basin, The rest of

the specles listed represent all species Tound present after

three years of investigations. It 1s unlikely any other

speclies are present in Hoss the Canadian Skaglt BHiver, or
the other tributaries.

The International Skaglit-Ross Plshery Committes has not found
any sultable spawning gravel at the mouth of Big Beaver Creek

{lines 6, 10), and has not listed thisg site as a ftrout spawn-

ing location In International Skagit-Hoss Fishery Commitiee

Interim Report HNo. 2, Vol. 1. The frout regiding in the
ponds adjacent to Blg Beaver Creek (line 16} are cutthroab.

r to contaln ne fish at all. This

Severagl of these ponds appe
same report has more current, although not greatly different,

information on lengbth-weilsht relations
L) T

length and fecundity than the 1971 information given by Tlgures

2-9, 2-10 and 2-11., This report also estimates the Ross Lake

>

rainbow troub population at 206,000,
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based on historic data collected by the Wasnhington

Department of Game largely prilor Lo the beginning of the

coordl research effort funded by the City.

The Forest Service has nad no responsibility for

Blg Beaver Valley slince the establishment of the Hoss

&

]

Lake National Recreation &rea by Congress in October, 196
Although the City worked cleosely with the Forest Service
prior to 1968, the City has never recelved from, nor been
advised by, that agency of any report of the type described.
However, simllar unofficial comments Ly one Forest Service
employee were offered to Seatile City Council hearings in

1971 on raising Boss Dam., Investigation on behalfl of the

City reveals that the observatlons of the Forest Service
employee are erroneous. ‘tThe City Investigatlions included

five valleys in the HNorth Cascades National Park. They re-
vealed that there are several stands of west@rn‘redcedar

that are similar to the one which will be partly inundated

in Big Beasver Valley by the high reservoir. The City's studies
also extended to areas other than the North Cascades. A

number of other large stands of western redcedar in the public

domsin were found, including stands totalling 17,300 acres in

ational Park, one of wnleh is over §,000 acres in size

Papre 2-58 The Forest service employee indicated that he did not

o
4
-

ey dAmaddd

reserve and sugeested that a multli-disciplined commitiee stud
£E I
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discharge temperatures then begin to incresase steadily to
their maximum in October. Significant spilling deoes not
cceur in most years; angd tThere 1s no consistent patiern
as to the years in which spilling occurs or a&s to the
guantities spilled when 1t does occur. Spilling probably
will ocecur even less often in the future because the
cpportunity to sell secondary power will incresase sube
stantially. Thus, the analysis of river temperature
characteristics should be made using the basic temperature
profile, derived from powerhouse discharge temperatures,
without superimposiﬁg the erratic and occasional effects

of spillling.

As far as the downstream situation is concerned, six miles
below Newhalem, the City's studies indicate that the nmaxi-

mum reductlon shown in the DEIS of 3° teo 4° ¥, (p. 3=-13)

might occur only during August to November., The amount of the
change during the greater part of the year would be much

less, amounting to 1° F. or less, up as well as down.

The resulling temperature regimen will be favorable Lo the
fishery and as a consequence will not constitute an un-
gvoldable adverse! effect as characterized at 5-2.

The City's sﬁudaes indicate that the "average" reduction would
be considerably below either the "less than five degrees"
indicated (p. 9-3), or "as nmuen as 3% ¥. to 89 ¥.7 (p. 3-13),

probably no more than 2% F. (19C).
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The varicus references relatbe
recreation in the Ross Lake Nationszl Recreation Area and in
the adlacent North Cascades Natlional Park, both estesbllished
by the Congress in 1968 (P. L. 90-548) {(p. 1-11}. The

City based its Exhibit R on tThe Master FPlan of the National
Park Service¥®, and included parking area, boat launching
facilities and other accommodations for the general public
at the left abutment of the dam at the specifiic request

of the NFS and the Bureau of Outdoor Recreation. The City
of course will incorporate or exclude these facilitles as

it may be directed. It may be noted, however, that such
facilities are not out of character in Congressionally
designated MNational Hecreation Areas, which were evolved Lo
permit more intensive recreatlional development for the general
public than 1s normaliy the case In a Natiomal Park., As the
DEIS indicates, the Ross Lake Nationgl Recerealtion Area was
established with Congressional recognition of the contri-
bution to recreation which the higher reservolr would bring
{p. 6-33. At the samc time and in the same legislation
Congresg provided for wilderness values by establishing two
wilderness areas totallling almost 1,000,000 acres adjacent
to the Ross Lake HNatlonal Recreation Area of 107,000 acres

and the North Cascades National Park of 505,000 acres (p.2-1).%%

¥lhe NPE plan nronposes Lhree hostels for future development
by Lhe N)U {not ubv L&ty) near Dry Creek, Lightning Creek and
Hozomes .3-3).,

tion of acreages on Fig. 2-1 {(p. 2-2} incorrectly
of MNorth Cascades National Park as 585,000 acres.
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The removal of vegebabtive cover and land clearing (see

A
also p. 9-2) will not in itself have a detrimental effect on
all wildlife habltat bubt, of course, inundation of the land

eliminate terrestial habltat. The Clty's research, however,

indicates that the higher reservolr will push back the snow

melt zone to a higher elevat
habitat not considered in the DEIS. The less by inundatlion
thereflore wlll be somewhat offset by the greater shoreline
length and resultant snow melt zone area for the higher
reservolr.

The falls on Big Beaver Creek {last line, see also
p. 5-2) will not represent a barrier to spawning fish during

the construction periocd. The investligations show that Big

Beaver dis an insignificant spawning stream for Ross Lake flsh.

whicn will establish new winter

Fish can be passed around the falls at Lightning Creek (p. 3-9,

Yine 1) with nominal effort.
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LS PN 4
at tho same U the fish {(line 9:
PR R
atso b2},
Pape 3-10, Halsing the elevation ol Hoss e will dnundate
41, 2
L, 2,

but only certain

timited lengths thereol are

spawnlng.

existing spawnilr

Aress

that will be inundated does nol appear to be critica

o
o Rl

fond

LR B T RIS . i 4 e e oy
lower reaches of those U, 3. streams

A

Lo vear round

and thus do not

to stream Pishing recreation.

that ab two-third

Applicant's

the Canadlian and its tributary

treams spawn above elevabilon 1725, There is also much sult-
able ppawning gravel exlsting above the High FReservolr that

it-Ross Filshery

[

is not now being used. The International-3Sks

Committees Report MNo. 2, Vol. I, shows that

sning area in

al stream bed improve-
T 7
leo‘.telj 3@/‘4»

B T . P
WaTer Lembperacures in

Hore

T
pmperacuires

asiiay]

aceordlr

studles indicate will probably result will

witioh
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create o spawning environment, for

b

which spawn in the Skaglt Hiver below

will be nmore faverable than at present

approach the conditlions which existed

the

tion of dams on the river. The later emergence of

Try from the gravel willl mean emergence more Iin bune notb

(9

only with increasing natural stream flows and conseguent

inecrease in Iood supply, but with thelr arrival in the river

mouth estuary during the high flow, high turbidity period.

High flows and turbidity in the estuvary may be an important

factor in minimizing losses dus to Lake

%)

Noise from added pleasure craflt operation (Iine 15)

will bhe a factor determined by fthe NP3, the recreation area

management agency, and should be independent of reservoir

level.

The University of ¥ashington study team report says

that changes in the shrub successional communities

will mean a reductlion

AL

growth patterns

with resultant habltat iosg independent of and with greater

4

impact than the raising of the lake. Natural prowth patterns

can be ma

communities

a comblination of cubting, controlled burning and fertililza-

My P Eal
Gyl Ul

deve

Lien o Fyen
o e

tion LYo enhance Hrowage

T e Your
LO50 DY

that

to more than offset Flooding.

¥ Seo Helerence 2.

by natural predators.®

in deer browse
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Pages 8-17
to 8-20
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in archaeclogical survey to be inundated

i sz2e also p. 9-0, paragraph 2) has been com-
pleted by Applicant and was forwarded to tThe Federal Power

Comm]

sion.  The survey covered by the report turned up no

0

slgnificant archaeologlcal finds.

Comments on the spawning, Dilg Beaver and Lighining

@]

reek Falls and flshing access covered by 5-3 PISH AND
WILDLIFE (5-2) are included in our comments relative to

page 3-8 and page 3-9. Temperature regimen changes lncurred
by fthe high dam will not, in Applicant's opinion, be an ad-
verse impact, but will ecreate an improved river temperature
environment. See our comments to page 3-10.

While inundatlon of lowlands arocund Ross Lake would
eliminate some declducus shrubs and Trees, there would be the
of fesetting effect of a higher snow melt zone as discussed for
page 3-7:; further, the inundation may have less impact than the
natural plant succession event discussed for page h-1.

In Big Beaver Valley about cone half of the 35 to
40 veavers, not beaver colonies (line 11), will be inundated.
The figure 1ls correctliy used ab page 2-26 of DEIS.

On July 17, 1973, Seattle City Light initliated a con-
servation effort called "Kiltl-a-Watt . . . a Frogram for Energy
Ethics." ‘his program 1s aimed at three areas: City Light's
own consumption of electric energy, all customer congumption,
and research support for projects which highlight new tech-
nigues and areas for conservation, more efficient ensrgy use,

" - - ., T | B o A
and new methods of generation. "Kill-a-Watt" is an effort
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Page 9-3

Page 9-6

~16- H-88

The improved agquatle environment and enl

fishery which
will result from the higher lake thus do not mean the re-
duction of any part of the deer herd.

Ls discussed for pages 3-13 teo 3-15, the average
wabter bemperature for the Skagit River below Gorge Dam will
be reduced by probably no more than 2° F. The expected tem-
perature changes will result in a temperature regimen more
nearly that of the natural river, and will create a more
favorable environment for spawning, incubation and rearing
of the anadromous fish stocks.

As previously noted for page 3-2, the HNPS is im-
plementing plans for the 107,000 acre Hoss Lake National Rec-
reation Aresa pursuant to the establlishment of the area as an
NRA by Congress In 1968. At that same time Congress estabe-
lished adjacent wilderness areas of almost 1,000,000 acres
as well as the HNortn Cascades National Park of 505,000 acres.
The resulting recreatlon-park-wilderness complex was pre-
sumably intended by the Coﬁgress to be operated s& that each
of thezse values would be protected in the areas set apart
for each,

An archaeological survey and report (see also p. 4-3)
has been prepared by Applicant and submlitted to the Federal
Power Commission. That report indiecates nothing of archeo-
logical slgnificance has been noted. The IJC report {(p. 93)
also noted that the Skaglt Valley in Canada was not significant
from oan arvcheologliceal or cultural viewpoint =nd that the Pro-
vinelal Archeological 3ites Advisory Board had not recommended

any further work in the area.
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i i R & BOARD OF BUBLIE WOHRXS
THE CITY OF SEATTLE WES UHLMAN, MavoR | AEFARD SR - -
BOARD OF PUBLIC WORKS R e S ea

GBORODON F.OWIODKERY, HueT. OF LISeTiNG
Davih L TOWNE SupPT. OF Parks
AMD REDREATION

BETTY L. MoFARL ANE, SrcRETARY

’ 308 Seattle Munivipal Building = Seattle, Washington 95104 » 583.2040

Re: Ross High Dam December 19, 1973
Federal Power Commission
General Accounting Qffice Building j;”j:133

443 ~ § Street Horthwest };z,
Washington, D. C. 204726

-

Attention Mr. Kenneth F, Plumb, Secretary

Gent lemen:

The Board of Public Works, in regular session today, reviewed the
Federal Power Commission’s Draft Envirommental Impact Statement
on Ross High-Dam,

The Board wishes to reaffirm its position of March 29, 1972, which
was directed to the Seattle City Council.

The Board supports the raising of Ross Dam. Extensive environmental,
economic and engineering studies have been undertaken by the Depart-
ment of Lighting since it was authorized in October 1969 to apply

for permission to the Federal Power Commission to raise the height

of Ross Dam, As we stated im our communication to the City Council,
the Board considers that the results of these studies to date indicate
that the Project shows promise of providing the needed addition to
Seattle’s future energy requirements and consideration of the alterna-
tives to utilizing this energy scurce indicates that it is the least
damaging to the environment.

It is, therefore, our recommendation that the Project be approved,
Yours wery truly,

BOARD OF PUBLIC WORKS

BIM:Llm

ce: Mayor Wes Uhlman
City Council Members
Board of Public Works Members



SERASEEAY H-92

sttt and OFFICE OF THE MAYOR + CITY OF SEATTLE
{;“Z.;‘_:J'l:)\‘),u.’-

WES UUHLMAN MavyoR

Decenber 28, 1973

F%L_(:—_i\”‘

T

Mr. Kenneth Fluwb, Secretary
Federal Power Commission

General Accounting Office Luilding
441 G Strest Horthwest

Washington, D. €. 20426

wyremTa

Dy OF D3] FRINERTS

Dear Sir:

1 appreciate the opportunity vou have given the {ity of Seattle to extend
comments on the Draft Envircnmental Statement on the proposed "Ross Devel~
opment of Project No. 533 Skagit River, Washiangton”

FPursuant to established procedures, the Department of Community Developrent
holds the general responsibility for coordinating such comment activities for
the City of Seattle. It has circulated the drvaft statement to various City
departments and compiled a report reflecting the various pointsg raised. I

am enclesing for you a copy of the response developed by the Department.

You will also be receiving a comment on the draft statement by the Depart-
“ment of Lighting of the City of Seattle, as the applicant before your
Commission, Those comments were among those reviewed by the Department of
Community Development.

The proposal to raise Ross Dam datas back several years and several Citvy
administrations. When I took office in the fall of 1969 I initiated a
thorough~going review of the entire proposal. 1 concluded that railsing
Ross Dam would not sufficiently contribute to providing a solution to
Seattle’s need for additional electrical power to outweirh the nerative
impacts on wildersiess and recreational rescurces of the higher reservoir
I then divected the Superintendent of the Lighting Department to withdraw
the application for High Ross.

However, a majority of the City Council did not apree with myv evaluation.
Following public hearings they directed, by ordinZnce, the filing of the
application. Thus, in this matter, the Lightids_Departme
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Mr. Kenuneth Plunb Decenber 28, 1973
Page Two

of the policics of the executive.

I hope the enclosed remarks will be useful to you in drafting the Final
Environmental Statement.

Sincerely yours,

Wes Uhlman
Mayor

Wuido
Enclosure
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DEPARTMENT OF COMMEN THUEVELOPMENT

e

iM@MWMgmﬁmmrawmum
- Derember 28, 1573

Toz ¥es Uhlman, Hayer
Froms damey Brﬂwan, Bircetor
Community Developrant

Buabijeet: Comsents on Droft Inviresumeatal Llap act! 5t
Hoss Development of Project No. 253

A1Y Cizy
Drafr Dnvirc
ba discussed

The revie several
the comme

sy Lommission

ntal loss

isheries

’&Q,@é}

ii Faf
recreation space and a nt¢ﬁi change ip
Teservoelr. The begnefits 1f the pr pasea acti
rat

e
power generation capability of the Llgl
downstrean kWhether or nob
reoyeation uses is oot clear.

The benefirs of the reising of Ross Danm arve clparly stated in
meant . The High Ress project would incresse the generaling capa
Idghting Department by about 275 mesawatts, ov youghly 207, Iz
The fotal ensrgy availlable by, at minious, 29;30@ﬁﬁﬁuu Bilowatg-—

he estinared

DOWET COMPENLESs
These figures
S{}h & ‘w—gm

The Toport goes on to ralate Chess
wf the “Hast Group, slztzen pwil
Aogron, O
of past
axrper
Anevionl 3 : ) -1 ; ;
a3 seif-fulfililing as projections basad on prows Orhers wil]
gontinuing shortages in natural pas
wlll shifrn s of us electricicy and these require almost
wnimapinable 5 in electvic pows ablility in future vears. Hhi*ﬁ the
Zorper may indeed be fvue over the the latrer is mos: cerlaln truse
gver the long ters.

and noTrthern

ave therel

Az 5 Tractlon of the G kilowati-hours of energy estimat
tn the lest Group in 1977, 5 represents about .24 {less than

the FPO estimaze of sxcess of a“nc“iixt} over needs {assuning a 74 av
z th dn demand) ds ¥,200,000,000 Fwh, or thirvty tines the ovipul of
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Eoss pddition. This estinato does not incliude the surpluses which sre

anticipated in tish Columbia In the same time period,

The Yeoosts” of the proposed actlon are not as clearly stated in the draft
staterent. In particuvlar the stazement does not discuss the loss of de f:

wilderness in the Bilg Beaver valley or the loss of recreation space in the

Canadian Skagif valley

The Federal ?Owgr Aot reau:an thot faundation of land in a reserve, with-

drawn from the public domain, must not be inconsistent with the act estpbliching
the reserve. The repovt of the Senate Committee dn reportving S.1321, 90tk )
Congress, made the following observation revarding paw&r nroject propos als

in the Ross Lake Hatdlonal Recreation area {2t pg. 31):

“Wourt decisions on recsnt of oversies cain

nEr
Sheaep and Stovm Hing issues, have indicaied

o :
before granting licenses for power proje is
pending F¥ shoald y rtha 11
Seyvice etion It
bagin it would rhe
pars.

Later, Senator wag qugtad in the Seattle

Postg- 19&911 Lge

"Senator Henyy Jackson saild yes
5

erday Congress has aot qu oved Seattle
City Light's proposal to rais c

4
™ N

Dam in the MNerth Cascodes area,

On the contrary, City Light probably will have to provide more proof fhan
eyver for rhe neccessity to f£lood wvalusble ecology dn the Ross Dam area, the
Senator said.”

Thus, the Congressionas mands
statutoyy thhifﬁmﬁ”t is arv
Recreation area (Vihe publ
the saﬁsarvat on of

gnd may include tha
pre%@r

te which pust be examined by the FPO Lo mee
least the steted purposes of the Hoss Lake
o outdoor recreation use and enjoyment . .
historic and prhor wa

VE io Lha be
r1y
rl

L TS

Such an examination ag
gstabiished by the de
gressional mandate is
"in order Lo eassure fhat an increz acgompanied by
exnanding settlement and wing 85 NOL OCOUPY  an é
modlfy all areas within the Unired Stotes and itg possessions, leaving
ne lands desirunated for preservarion and pyotection, it is hereby
decliared to be the licy of the Congress o secure fop ¢ American
i ~ - 5

people of preseat and future penerations an enduring resource of
whlderness,”
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The author of the Hiph Mountaln Sheep court deeision referred to by the
Senate Committee above, Justice Yilliam . Douplas, expanded on this theme in
his Forwvard to The WLld Cascades:

“"Our time, in Amsrica, is pivetal in repard to wilderness. Pockets of
wilderness rewain--bypassed and surrounded by the waves of civilization.
But those islands are now in tha mopping up stage. Roads are moving
invard on these surrounding pockets, up a valley here, over a mountain
there, aloang rivers. Yet thouch these pockets of wilderness are small
by comparison with the frontier davs when most of the continent was
wild, until very recently--and strongly in the mewory of many of us-—
they seemed very larve and indestructible by wvirtue of thelr size and
because they were rugged and forbidding.

Two alarming things are happening. First, the pockets of wilderness

have been eroded at an Iincreasing rate, with the help of ocur new
technolopy. Second, as the population rises and the crowding iantensifies,
the nead for wilderness grows. AaAnd leooking forward into the vears of the
yet-uncontained population explosion, we can see that before control
devices become operative (as thevy must become, or the vhole guestion of
wilderness becowmes noot, and all our heirs will live in tall apartment
houses and Central Park will be the wilderness prototype) the population
will reach a point vhere far more wilderness is needed than is now
planned to be saved,

Today we look backward to a time when there was more wliderness than the
people of America needed. Today we look forward (and only a matter of a
few years) to a time when all the wilderness now existing will not be
enough.

It would, I think, be wise right now to stop all new roadbuilding into
wild lands, all damming of wild rivers, all logging of virgin forests.
The Americans of 2000 A.D. will thank us if we take that course.

If we do not preserve the remaining samples of primitive America, we will
sacrifice traditional American valves, the values of frontier America.

Not every citizen goes to the wilderness--and they did not even 300 vears
ago. But so lonz as there is the presence of wilderness and the option

of going to see it, a certain number of citizens do go theyxe and bring

back a messapge for their fellows. As long as that continues we will retain
a historic connection with the past of our nation-—and our race.

To repeat, what wilderness we decide to save within the next critical
decade or two of decision-makinz will be all we will ever have. Probably
it will not be enough. Probably it will be necessary, during the next
century, to institute z program of reconstructing wilderness--that is

to say, of setting areas aside™and leaving them absolutely aloue, after
first removing such evidences of human "culture" as can be remecved. Ve

can evacuate the sheep and people and let the grass grow. But oaly nature
¢an rebuild the ecological cocmunity proper to that individual area, and
this takes many, nany years-—in some places, centuries. It will not hoppen
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at all if man has rewoved and dostroyved bullding blocks without which
there can be no complete restoration. For all ocur science and technolory
there is undoubtedly far more that we do not know about the critical elem
of an ecosystem than we have yet learned.

The Northern Cascades happen to include a number of pockets of wilderness
that for one reason or another have been bypassed, but are now under threzt,
Some say there is toeo much wilderness in the state of Washington, Paro-
¢hial people say that Wasbington has so much that saving a certalin per-
centage 1is enouph. The wilderness of the horth {ascades ia a national
resource of the future, nof merely a local commedity, and we need it all,
as a nation.”

The flocding of Big Beaver valley represents a significant penetration into the
de facto wilderness of the Pickett rance and should be viewed with the same eve
that one would view a proposal to construct a voad five miles leonpg and make a
1,250 acre clear-cut in any other de facto wilderness, The draft statement

reveals no examination of this dssue by the FPC staff.

Nor does the draft stateuent reveal any examination by the FPL staff of the
Tecreation resources of the Canadian Skagit. In fact, the statement sesms Lo
deliberately ignore the Canadian Skaglt area in almost all discussions. The
National Environmental Policy Act, however, clearly reguires an extra territorial
outlock and Section 102(E) imposes such as a responsipility on the IPC.

That the loss of recreation resource would be great has been demonstrated by the
Skapir Valley Study Group of the University of British Columbia. While the

Group makes no pretensions to having conducted a definitive study, the coanclusion
that the Canadian Skagit "'is indeed a significant [recreation] resource in the
context of the Lower Mainland Region'" is well supported. Their report, The
Future of the Skagit Valley, carefully examines the recreational supply and
demand in the Lower Mainland of Dritish Columbia, particularly as it relates to
the Vancouver metropolitan area., Thelr studies found "few areas of accessible,
level land, rich in scenic and wild 1ife resources" and an ever increasing

demand for just such rescurces. Thelr study evaluates the recreatlon resources
in the valley and proposes a development scheme to include nature study, fishing,
bunting, camping, hiking, canoceing and beach activities development.

Their conclusions have obviously found support in the government of British
Columbia, for a2 provincial park has been recently anncunced which encompasses
the entire valley, including the portion proposed to he ficoded.

The attitudes of the government of British Colurmbia and the government.of Canada
are strangely not recognized by the draft statement. They have been plainly
expressed, most recently in 2 unanimous vote of the House of Commnons. Briefly
put they are “that the flooding of the Upper.Skagit Valley in Canada should not

take place”.

The complete disrvepard for the existence of this dispute between the government
of Canada and the Department of Lightinp is doubly stranpe when one observes
that the Charter of the Hnited Hations (Article 33) izposes on the United States,
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and thus the Tederal Pover Cormission (throush Article VI, Section 7 Gf?fie
Constitution) the duty te "scob a selulion by nesotiatien, encuiry, wadiation,
conciliation, arbitration, judicial serrlencur, . . " Recopnition of the
existence of the disputs would gppear to be a minimal filrst step In the path

o an amicable seoluticon.

Two last points merit some attentlon in the Final Dnvironmental Statement.
First, the calculations on the cconomlc cost of the High Ross addition do not
appear to take intce account the cost cof the land to be {looded in the Foss Lake
Hational Decreation Area. Ville no charpe is actually being wmade, a value
should be impured fov it will deny to the people of the nation their use of the

Foa 1. ]

land and does constitute a Ttaking”,

Pover Commisgion act purguant to a
oping a waterway' would appear to
ilan for tne river, with the power

Finally, the requircmcut that the Federal
“comprehensive plan for prov;:p or deve
require the existence of a compreha

development project ong element in an overail schems, Indeed the draft ¢
does recognize downstream problems although 1t deoes not discuss the PKOWOSJL; ier
the inclusion of porticns of the Skagit in the Wild and Scenic Rivers Svysten or

L
the propozal to construct a nuclear power plant on the Skaglt near Ht. Vernon.

In land use planning law the term "comprehensive plan' and its relation to the
rest of the planninpg process is clearly defined. Department staff dnvestigated
the legislative hiscory of this provision in the Federal Power Act to determin
if the sarme concept should apply here. Qur investigation revealed no refersnce
to fhis particular section when these amendments to the Federal Water Power Act
were debated In Congress. The Public Urilities Heplding Companies provisions and
the historic speeches of Senators Borris and Borah completely occupied the
nation's attention. During the House hearings one comment by staff on this
provision indicated that the purpose was to extend to the Federal Water Power

Act the lessons learned in the TVA debates. The report of the House Military
Affairs Committee on the TVA lepislation saw that effort as more than a sevies of
navigation and powver projects and envisicned TVA 'encourzging and guidine .. . .
the orderly and balanced development of the diverse and rich resources of the
reglon.’” The Committee credited the earlier Inland Vaterways Commission with
spelling out the basic principles which TVA was built upon. A river, they said,
was "essentially a unit from scurce to sea.’

This historic background, coupled with the broad Congressionazl pandate (“usa or
benefit of interstate fcrelﬁ. commerce, for the 1“Droveme1t aqd utl zation of
water pover L : L : :

purpozns i
(particulariv fec : oto imply that the dewveicyioant of g br
comprehensive plan [or tLg entire Sxagit River, built on the policies f
the Federal Power Act, but also the Wild and Scenic Rivers Act and om
legislarion, 1s necessary prior to consideration of this application.

nol onliy
recent

We would note, in closing, that not constvucting the High Ross addition at this
time preserves this option for future generations. Constructing it now forecicses
the opportunity for choice among the various costs and bepefits for an extrenmely
long time.

JB:do
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RECEIVED
United States Department of the Interior
JBRIS T4

SECRETARY'S UFFICE
JAN 91974

OFFICE OF THE SECRETARY
WARHINGTON, DO 20240

<>
e

Dear Mr. Plumb:

This is in reply to your letter of October 24, 1973, reguesting
ouT rveview and comments on the draft envirormental statement
for the Ross Development for FPC Project Mo. 553, Skagit Riwver,
WHashington. This project is located withiT ThHe Ress Lake
Faticonal Recreation Area which is administered by the National
Park Service. Our comuents follow,

In the Summary, page 1i, it should be pointed out that environ-
mental iwmpacts {5) and (6) will probably occcur whether or not

the dam is raised.

1. DESCRIPTION OF THE PROPOSED ACTION

Following the paragraph concerning a proposed recreational
development plan, page 1-8, it would be appropriate to include

a parvagraph outlining the intent of the applicant to provide
compensatory measures for fish and wildlife losses anticipated
with the project. Although such measures could not be described
in detail at this time, an intention to implement any feasible
plan found satisfactory to all invoived State and Federal con-
servation agencies should be indicated.

With regard to clearing the Teserveir 3ite up to elevation 1, 727
{1-26, par. 2) it is indicated that the felled material would be
floated by the rising reservoir. If it should be floated as
described, particulate and organic debris washing from the felled

material could cause water quality problems, ultimstely affecting L ‘jg

aquatic 1ife. These problems constitute impacts and should be : &

fully covered in Section 3 and Section 4 or 5. i\ 225%1 /5

u i e
e are very concerned about any Copper Creek regulating structure TR .
{1~33, par. 1), its relationship to the proposed Bigh Ross project; —

and their combined effects on fish and wildlife resources, If
consideration of this possible development should proceed beyond
the mentioning stage, we presume we would have an gpportunity to
review and comment on the plans.

On page 1-7, second paragraph, it should read, "nmmal maximum
pool elevation of 1,725.0 feet" rather than "1,275.0 feqt.

B!ﬁu:ii 0F Uiz FJW‘"FﬁS E
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On page 1-11, second paragraph, Hope, British Columbia, is located
40 miles by road northwest of Ross Lake, rather than 35 miles.

The map on page 1-17 needs to he corrected--three existing NPS
facilities are missing, two NPS facilities designated as pro-
posed are existing, and one NPS facility marked to be inun-
dated will remain.

Fourteen publiec campgrounds operated by HPS would be inundated
by the propesal rather than nine, as stated on pages 1-18 and
2-3.

Page 1-18, paragraph l--~Restrooms will also be included in the
development at the left abutment of the dam.

On page 1-20 in Table 1-2, the length of the existing reservoir
is stated as 22 miles, but on page 2-3 the reservoir is said
to be 24 miles long,

Page 1-23, third paragraph--it should be pointed out that the
Crane Gravel Bar is located on land administered by Seattle
City Light.

Page 1~23, fourth paragraph--az recommended borrow pit is said
to be located pear Colonial Creek on land administered by NPS.
However, the NPS has not given permigsion for gravel to be
removed from this area,

We think there should be more discussion of the unique Big
Beaver Valley ecosystem in Sections 2, 3, and 4. The adverse
effects which would result from the inundation of this area
should be clearly stated, It should also be pointed out that
since the ecosystem camnot be duplicated elsewhere there is
no mitigation possible,

2. DESCRIPTION OF THE EXISTING ENVIRONMENT -

Although the envirommental statement mentions gouge-filled shear
zones associated with some of the joints at the dam site {p. 2-13),
there is no discussion of the possible age or extent of movement
or of any implications for the safety of the dam and reservoir,
Since the age of the Custer gneiss cut by the shear zones is
varicusliy described in the envirommental statement as YCretaceous
and older" (p., 2-11) and "Pre Cretaceous' (fig, 2-6}, the age

of the movement cannot be determined without additional data.
However, the history of geologically late tectonic activity in
the Cascada Range points up the need for a full discussion of
these matters, including regicnal as well as lecal faulting,

in the envirommental statement,
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A considerable weight of water will be added to the reservoir area
with the completion of the proposed project, There is a need in
the statement for adequate discussion of the potential for earth-
quakes resulting from the loading of the reservoir area.

We note the following errors Iin the text:

Page 2-53, table 2-8, line 3: The item 'total discharge (ac. ft. )"
should be "average discharge (ac. ft./yr.)t.

The table lists streamflow data for the period of record and
values given are not the total digcharge for the period of record,
The wvalues for this item are also in error. The average discharge
for the Skagit River above Alma Creek (1950-72) is 4,126,000 acre-
feet per year. (The value sited in the table~-5,215,000~-is the
total discharge for the 1972 water year). The average discharge
for Big Beaver Creek is also in errer. It is 299,900 acre-feet
per year for the pericd of record.

Page 2-53, table 2-8, line 6: ‘The main discharge for the Skagit
River above 2lma Creek (1950-72) is 5,695 cfc.

Page 2»54,'1ine 13: "October 1962" should be change to “November
1972."

Page 2-54, line 18: The average annual discharge for Big Beaver
Creek is 299,900 acre-feet per year.

Page 2.55, line 5: The maximum stage of Ross Reservoir at the
international gaging station near Hope, B.C., was 21.37 sometime
between August 6 and August 23, 1972,

Estimates of the deer population that would be affected by the

“project, and the winter range that would be flooded (2-23, par. 1
and 2) are somewhat short of ours. Our population estimates run
closer to 800-850, and the amount of winter range that would be
affected by the proposed reservoir closer to 40 percent,
Although the Bureau of Sport Fisheries and Wildlife is listed as
a participating agency in the International Skagit-Ross Fishery
Committee (2-27), the Bureau did not concur in the committee
report because it believed there was insufficient evidence to
support many of the conclusions concerning project impact on
fish resources in the gystem,

The species of trout residing in Big Beaver Valley ponds (2-28, par.
2) should be identified as being cutthroat, and their unusual size
and quality should be mentioned,
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Page Z-3, first paragraph--Although there were ten campgrounds,
totaling approwimately 17 acres in existence when the applicant’s
Exhibir R was prepared, the NP5 has since deweloped five more,
resulting in 2 total of 15 campgrounds, tetaling appreximately

2% acres, Ths five new campgrounds should be Mﬁded to Figure

2-3 on page 2-5 also. ‘

Page Z-3, first paragrevh-~4 third bridge is
across Blg Beasver and will prebably be
1974,

nder contract
uring the sup

Page 2-7, paragraph l--There is no bus service to Concrete.
4 passenger stean rallway is being planned betwesn Sedro Woolley
and Concrete.

Page 2-26, sacond paragraph--Are there an es timated 35 beavers or
35 beaver colonies in Big Beaver Valley? The same gquestion is
applicable on pages 3-7 and 53 also.

Page 2-40, first paragraph—-Greater econoumic development should
be generated in Skagit County than Whatcow County because larger
portions of Whatcom County are federally owned.

Page Z-55, first paragraph~~Only Lomcrete has a smel

sysLem.

Bl

The City of Seancle’
license Ho, 553 was revi Mines on June 22, 1871.
AT that time we had no koowledge of any economic mineral deposit
within the proposed ressrvoir site. We do not have apy new in-
formation fhat would alter this zssessment.

5

3. Environwental Tmpact of trhe Proposed Action

As 8 geneva mment, the finsl statewment should contain substantisl
additional de I on the many impactis ié@ntifiaq in this seciion.
harratavg phrases such as, "a major impact,” "would increass,”
Pepuld alrer,” "large wolumes,” "would be Isss,” "would result dn
more,” ete., provide ipadeguate assessments on the significance and
degres of impacts to be exp=ftea‘ This type of parrative approach
ouly leaves raviewing agencies and the publiec asking questions such
&7

P

3

2. SBince it is mentioned,
Highway 207s relationshi
how much has rraffis ing

2

geononic lmpact been?




We believe avallabe datzs and reports offer specific and guantita-
tive answers to these and many other questions on overall projsct
impacts, In addition, a graphical or quantitative method {several
have been developed) for Impact assessment would be a2 substantial
improvenent over the mostly narrative approach in the draft state-
went, One basic method is to plot rescurces ws., proposed actions
on a4 matrix and numerically rate the relative significance of
identified impacts.

Subsection 3.2, Recreation, pages 3-Z te 3-4, speaks of two impacts
resulting from the proposed FPC licensing action which need con-
sideration. One is the impact of raising Boss Dam and Reseyvoir
and the second M...resulis from the National Fark Service's {NP§)
administration of the lands surrounding the project as a National
Recreation Area for high-intensity public use,” The fipal state-
ment would be dmproved 4f it focused primarily on dimpacts of
raising the rveservoilr and secondarily onimpacts of future in-
tensive veoveation use. 16 should be pointed out that:

1. MPs's general plans for administering the Ross
Lake Matiooal Recyeation Area (HNRA)Y are proposed
to be implemented whether or not Ross Reservoilr
is raised., In fact, without a rise in resarvoir
glevation the Wational Park Bervice would have
greater options to expand recreational facilities
at better locations, A statement pointing out
that the Hational Park Service can implement
their recreational development plans without
the proposed project should be included here.

Z. The recreation facilities to be developed by the
Applicant and managed by WPS gould in all probabi-
lity be dncluded in an Exhibit R for zelicensing
the existing project when its license expires in
1876,

It appears the impacts of inrensive regreational use in the KR
may come Lo pass, regaydless of FPC's action on the application
for amendment of license, We suggest, therefore, that the final
statement ldentify impacts of NPS administivation as secondary
effecrs of the propesed licensing action.

The finsl statement should include more detailed information on
the primary impacts of raising Reoss Reserveir on vecreational
resoupces and opporiunities. How many acres suitable for
recyeation developument would be ficzded and how many would become
available at the higher lake elevation? Would the recreation use
capacity of Ross Lake HRA be diminished or increased? Addi-
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tional gquantitative information on recreation-relzed ismacts is
available and should be included in the final stabment.

Page 3-3, second paragraph~-0f the 15 NPS campgromdis along the
reservolr, 14 would be inundated., In the third pemgraph, same page,
the three hostels are proposed by ¥PS and not by & applicant,

Page 3-4, paragraph Z--We feel it should be pointed out that the
road between Ross Lake and the North Cascades Highay is proposed
to provide an access for boat launching.

Page 3-7, fourth paragraph--We estimate that 75 pment or wore of
the best beaver habitat in Big Beaver Valley wouldde inundated--
aot 50 percent as stated.

Page 3-11, last sentence~-""The possible increased me of rough
terrain wehicles and motorcycles, unless prohibitef would also
alter the wilderness-type environment of the area.” We feel this
is not a significant factor.

We suggest thatthe word Mwould" in the last sentemmon page 3~6
be change to M"may." There are clear examples of seere shoreline
deterioration in the existing reservoir, which wouEindicate to
us that the shoreline vegetation stabilization is = as easily
attained as projected, Many small slides have occomed due to
slippage and undercutting of banks by wind and wavemtion. In
our wview, regardless of the plant compunities alonghhe shoreline,
slippage, slides, and wave action will continue tosase erosion
until the slopes 0f these banks decrease encugh to@ow soll
stabilization.

Subsection 3.4 (3-7) suffers from oversimplificatiem "...little
survival of the least fit individuals..." connotes ¥ loss of a
small number of diseased animals--a healthful situalm. In fact,
the result of imposing additional animals on an areecupied by
stabilized populations would result in a general lmeof vigor and
subsequent loss of at least as many animals as are &placed, Habi-
tat may be damaged in the meantime, and the affectelrea’'s former
carrying capacity wmight not be recovered for some tim The loss
of deer winter ranze would be even more serious. Theize of a
deer herd is limited by the number and vigor of animls that are
able to survive the winter season. Crowding resulisi range
deterioration and an increase in the rate of winterims, This

is the place to make these phenomena clear.

The effects of inundating Big Beaver Valley beaver pis and the
subsequent loss of the cutthroat population there haemot been
discussed in Subsection 3.5 (3-8, 9, 10). Competitieby other
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species introduced through flooding would eliminate this unique
cutthroat stock. This should be covered. PFroblems of public
access and pavigation hazards caused by tree stumps {3-9, 2nd

full par.) could be resolved without a rise in reservoir level.
Those pptions exist with the reservolr at its present elevation.
The last paragraph {3-10) should be expanded to adeguately identify
the detrimental effects of low water temperatures on survival of
anadromous fish eggs and fry. Under certain conditions, such
temperatures could conceivably cause total mortalities, eliminating
entire apadromous stocks.

The first paragraph on page 3-~13 stares that increased pollution
from an incrsased use of motor boats will be minor. We feel this
point should be investigated further. Data is available and should
be presented to indicate the degree of water pollution that can be
expected rather than an unsupporied statement with a conclusion

of a minor degree of pollution.

4. MEASURES TQ ENFANCE THE ENVIRONMENT QR TO AVOID OR MITIGATE
ENVIRONMENTAL EFFECTS

We have certain misgivings concerning this section. The expected
accomplishnent of each of the measures proposed under that sectiom
should be identified. One of our major concerns is the loss of
deer winter habitat, and we have no idea what part of our problem
would be relieved by measures designed to "...enhance successional
communities.,." We seriously doubt that a habitat manipulation
program (4~-1, par. 2) could compensate for animzl losses in Ross
Basin. 1In our view, weather conditiens and physicgraphic features
of the Basin limit options for increasing the carrying capacity of
some two~thirds of the present deer wintering range to the point
that it would adequately support the present populatiomn. Fwen

if it were possible, there are no specific detailed compensation
plans menticned in this statement, nor have any been analyzed

and approved by concerned State and Federal agencies., Further,

it is not clear whether such plans would be desirable and/or
compatible with Natiomal Park Service plans for recreaticnal
development and use.

He see no way that the unigue ecological walues of Big Beaver
Valley can be replaced. The fact that stands of western red

cedar and California rhododendron, both of limited distriburion,
are found im other locations in no way resolves the question of
preserving these species in Big RBeaver Valley. On page 4-2,
transplanting of rhododendrons is mentioned. This may not be
practical. Are areas known where this species can survive?

It is said to be a rare plant species, so a suitable habitas

may be difficult to locate. However commendable the effort,

we gannot visualize a rhododendron transplant program that would
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compensate for the Califcxnia rhododendron stand that the project
would destroy., We note that such is not claimed,

According to our caleulations, 620 acres or &4 percent of the
western red cedar in the valley will be lost, and with it,
habitat for several species of raptors and their prey. This
value apparently has been ignored. We believe the specific
details regardiong fish and wildlife and related habitat in
Big Beaver Valley has been inadequately treated,

The archeclogical survey of the area to be Inundated has already
been accomplished, On page 4-3, paragraph 4, mention is made

of a future survey.

5. UDNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

3iltarion and turbidity (5-~1, par. 2} that would cccur as a result
of clearing the reservolr site also should be accounted for.

The hazard of tree stumps {5-2, par. 3) need not be unavoidable.
These stumps could be removed during winter drawdown of the
exlsting reservoir. The loss of the Big Beaver Valley cutthroat
trout population and the unusual witdlife values associated with
the beaver ponds, marshes, meadows, and adjacent uplands, in
addtion to those values touched upon, would be unaveldable and
should be covered in this section.

The Eastern Brook trout would not be affected--in contrast to
the statement in the first paragraph on page 5-2. Section 5.3
does not mention the resident cutthreoat proulatieons in the Big
Beaver ponds,

6. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENWT
AND THE MATNTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

"Recreation,” as used throughout this, section obvicusly is intended
to apply only to nom fish and wildlife related activities. This
distinction should be made clear.

We agree that it would be techuically difficult to return the area
to near-natural conditions (6-2, par. 3), and we believe perspective
would be improved by some reference to the time~frame for such a
return following inundation for at least 500 years..

Pages 6-2--It should be pointed ocut in the first paragraph that
aceess to the lake will be developed whether the dam is raised
or not,



7. IRREVERSIBLE AND IRBETRIEVABRLE COMMITMENTIS OF RESQURCES

There is an important concept misging from this section., The
fish and wildlife productivity foregone during the life of the
project, and for as long afterward as would be required to
veestablish natural conditions, would be lost forever; hence
would be irretrievable. This should be covered,

Section 7 should include the fact that resident cutthroat trout
populations in Big Beaver Valley ponds would be lost and an
important gene pooel destroyed., The Big Beaver Valley ecosystem
is an irrevarsible and irretrievable commitment of resources
which is not mentioconed in thissection.

B, ALTEERNATIVES TG THE PROPOSED ACTION

This section considers a bread variety of alfernative means
for generating pover. The additional alternative of raising
Ross Reservolr to a lowey elevation than the proposed 1,725.0
feet also needs consideration. A concise analysis of environ-
mental effects and economic aspects of raising the reservoir
only to the 1,650 or 1,700 foot elevations, for example, is
needed. A compariscon of envirommental impacts for raising
the reservolr to two oy three diffevent levels would improve
the statement.

We take exception to coOnsidering the baseload plants as an
alternate to the High Ross Plant, particularly as related to
the manner in which the comparison is prepared.

The High Ross Plant addition has about a 14 percent plant
factor, The baseload pil-fired steamplant and nuclear steam-
plant alternatives have been caleculated assuming the same plant
factor without taking into consideration any benefits that would
be achieved from their higher plant factor capability. This fact
was pointed out in paragraph 8.3 '"Baseload Oil-Fired Steamplant”
in the first sentence:-

"The adwvantages of a baseload cil-fired steam electric
plant alternative are that it would add a high load
facter power source te the system and could be used

to firm dump and secondary hydro energy in the Pacific
Korthwest,"

Our review indicates that even if these benefits were added to
the baseload oil-fired steamplant and the baseload nuclear
steamplant, they could still be higher costs than the Bigh Ross
addition. However, if a similar application is made in other
instances, the reverse could betru?.

H-107
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(ur analysis of the alternative gas turbine and alternative
combined ¢ycle plant indicated a somewhat lower annual cost
than that developed by the Federal Power Commission. However,
they are also higher than the High Ross annual costs.

9, STAFF DISCUSSION OF STGNTPFICANT ERVIRONMENTAL MATTERS

Subsection 9.2, Recveation, states: ,..Staff is concerned that
the existing wilderness gquality of the area could change with
additional access to the Lake and would recommend that future
recreation planning and development protect the near-wilderness
experience which is now enjoyed by visitors to Ross Lake.” This
comment needs clavification since use of the term "wilderness™
might confuse reviewers and the public who are not acquainted with
the Skagit River project. The FPC Staff should understand that
Ross Lake is z man-made regervolr, subjiect to extensive seasonal
drawdown, and doos not qualify as an avea for wilderness manage-
ment, Howewver, part of the slopes above the lake surface are
proposed for inclusion within the wilderness proposal for MNorth
Cascades National Park, Lake Chelan Naticonal Recreation Area, and
Ross Lake National Recreation Area. This proposal has been re-
commended by the President to the Longress.

Sincerely yours,

LAl Ll

7
e le
foling ponuty Rszizstant Secretary of the terior

Honorable Kepneth ¥, Plumb
Secretary

Federal Power Commission
Washington. D.C. 20246
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DEPARTMENT OF 3TATE |

Washinglan, D.C. 20520

RECEIVED
fi0vV238 1973 ROV 27 1974

SECRETARY’S OFFICE

Mr, John N. Nassikas, Chairman k; RECEIVED
Federal Power Commission % QEC‘“51973
825 N. Capitol Street, N.E. ‘

Washingten, D. C. 20426 b ODviSiH OF LICERSED PRIJEDTS

Dear Mr. Chairman:

The Canadian Government on November 15 delivered to our
Embassy in Ottawa the text of a resolution relating to
the flooding of the Canadian Skagit River ¥alley which
had been passed by the Canadian House of Commons on
November 2. The Canadian Government did this pursuant
toc the terms of the rescolution regussting that it be
forwarded to the Government of the United States, the
Government of the State of Washington, and the Council
of the City of Seattle. The resolution was adopted
under the unanimous consent procedure of the House of
Commons, which provides that a mobtlon may be made and,
if no member expresses objection, adopted without fur-
ther deliberation. It therefore is to be taken as an
expression of an opinion of the members of the House
of Commons which does not have the force of law. The
text is as follows:

"That the House of Commons of Canada is
unalterably and unanimously opposed to the
flooding of the Canadian Skaygit River Valley
which will result from the proposed City of
Seattle project to raise the height of the
present Ross Dam situated in the State of
Washington and downstream f£rom the Canada-
United States border; and

That this House further resolves that the
Government of Canada deliver the text of
this resolution forthwith to the Govern-
ment of the United States of America, and
Government of the State of Washington, and
the Council of the City of Seattle.”
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The Department of State has forwarded coples of the text
to the Government of the State of Washington and to th
Council of the City of Seattle. By this letter I am
forwarding it to vou, together with the record in Hans
relating thereto, for the attention of the Federal Power
Commission. This material 1s forwarded for yvour use and
consideration, and there iz no limitation on its use,

‘ .
* P ;L..ﬂ
Depfity Asslstant Se

for Canadlan Affal

Enclosure

Copy of November Z, 1973 rescolution
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APPROVED AND OQORDERED -4.[i01973

1037 @Q»M

T ExtcuTive Councit Csiaasers, VICTORI & (50 1973

lﬁeuteranp{3overror

i~ n
(’j " th 1n
7 Pursuant 1o the Park
M

3 N . - . - N “
of the undersigned, the Lieutensnt-Governar, by aiid with the advice and consent of the Executive Council,

Act, and upon the recommendation

orders that

WHEREAS the following described lands within the watevshed of the Skagit
River have been exaznined and found to have high recreational wvalues.

All Crovn lands "1thmn that parcel or tract of land togﬂtn = with

all that land covered by water, situated within Yale Divisien of

Yale District and more particularly described as: follows:
Commencing at the soutihwresterly corner of E.C. Manning Park,
said corner being Internmational Boundary Monumaent muber 73;
thence northerly zlonz the westerly boundary of E.C. Menning
Park in & straight line to the suvmmit of Shawatum Mountain,
therice easterly and northarly along the easterly boundary of
the watershed of Shawatum Creek to the intersection of the
southeriy boundary of the watershed of Twenty-six Mile Creek
with the easterly boundzry of the watershed of Showatum Creek:
thence in a general easterly and northwesterly direction along
the scutherly and northeoasterly boundaries of the watershed of
Twenty-six Mile Creek to the intersection of the northeasterly
boundary of the watershad of said creek with the easterly
boundary of the watersiaed of Silverdaisy Creek; thence northerly
along the easLer1y boundary of the watershed of S*lvevdalsy Creek
to the summit of Silwverdaisy Mountain, thence North %0° West
approximately 2.8 miles to the boundary of E.C, Manning Park;
thence southwesterly and northwesterly along the szid ‘boundary
to its intersection with the easterly boundary of Section 13, .
Township 3, Range 24, WoM;-thence southerly and westerly along
the easterly znd southerly boundaries of said Section 13 to
the height of land that forms the northwesterly boundary of
the watershed of the Skagit River; thence southwesterly and
westerly along the nortuwesterly watershed boundary of the
Skagit River znd the northerly watershed boundary of the .|
Klesliliwa River respectively to a point due north of the north-
east corner of Lot %190, Y.D.Y.D.; thence due south to the said
northeast correr; thencs southerly and westerly along the easterly
and southerly boundaries of said Lot 410 to the height of land
that forms the eastzrly watershed boundary of Maselpanik Creek:
thence southerly 2long the said height of land to the Internatismal
Boundary, thence easterly aleng the International Boundary to
Boundary Homment mumber 73, being the point of commencement, the
whole containing 83,5350 azcres more or~less.

AND WHEREAS the lands withinz the above described zrea are held by

the Crown and available for pulilic use

AND WHEREAS Skagit River Park within the above described area wag
created a2 proviuncial park of Class A pursuant to Order-in-GCouncil
290 . Aannraved Fehroary 11070



2 H~113

AND WHEEEAS it is considered that the public need for recreational
facilities in Ihe Skagit Valley can best be met by giving the above
described lands Recreation Area Status under the Section 6(1}) of
the Park Act.

AND WHERFAS it is consideved preferable to administer all of the
above described lands as a public recreation area,

THE MINISTER of Recreation and Conservation be authorized to cancel
Skagit River Park znd to establish the above described lands within
the Skagit Valley 2s a recreation area Lo be kuown as the Skagit

Valley Recreation Area.

/”f/l// /7&”/ /6/{/;’

H;nxster of Recrdation”and Conservation

?resiaing'Member of the Executive Council

5-7~5~63

WMS/en



XN .
HATCHETHEAD
AT

fpisg

SHAWAT

Tt g

BT
LODCRKWOGD

WEET W ORI
2529

'
;
S .
T
G kS
N [=
,
o
h
i
SR
i
)
;
i

AGIT VALLEY RECREATION AREA ... 4
Seang - 1% w e i

£y Nelz i e
80,500 Acres TULLL I

A

RS-



e - P s Ry
g v gpoe (T TRy

36 Forrst Seruc e
4 e §-115

Washington, 0.0, 20250

2770 {71069
FED 1 4 wre

7 DS
Hounorzble Henpneth F. Plunb . S (i?\
Segrotary, Fedoval Power Commissiom R 5
7 oy 5 - ” ' L z BT - - i ﬂ ;’
Hashington, B0, 204320 : ‘ e

Deosnr ¥r. Plumbs

This ig in veply to your letter FWR-LEP, Preject ip. 353 - City of
: ¢ which transmitted the Braft bovirommental Topact Htatement
T

relicensing of the project.

e wave the following commants:

In gorveral, the statement is weak on comparative statlistics or

:n assigned te resource impacts., Waile general impacte ave

stified, it 1s 4ifficult for a roader to grasp the significance
dive guantification to the

its of the project. The statoment would baneflt by

of values.or value renges for each impact involwed,

The gection on alternatives 1s particularly weak in this vespect.
Thoere 18 very little discussion of the comparative enviromnental
S

fmpnck of various methods of generating electvic power. The wmain
thrust of this section 18 a deserintion of the eificlency or econony
- the alternsiive sources, While these are importent, they do not

aticfy the basic purpose of an enviroumental statemant,

wment doss not alweys keop the actlon being described ia
ve, fThe Issue is ot the tetal envireusental iwpact nor the

enefit of the High foss Project. 1t is the additional impact

hile the staterment does nob epecificslly eay, we assurme thers will
te no change in the divrazl fluetuation of the lower Skagit River as
rasult of preject operation,  The fluctuation czused by currant

e e
ezt operation dimposes some linlis oo rocreationzl uvse of the
wr and has soma deletevicus elfoct on fishevies as well, Aoy wider
cn vore rapid fluctuation would be hizhly undesirable.

<}

Thank you for the opportunity to cormeut on the stalement,

Melvin L. Yuhas

raLt
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