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FOREWORD

The Federal Energy Regulatory Commission (FERC), pursuant
to the Federal Power Act (FP Act)* and the Department of Energy
(DOE) Organization ‘Act**, is authorized to issue licenses for
terms up to 50 years for the construction and operation of non-
Federal hydroelectric developments subject to its jurisdiction,
on the necessary condition:

(T)hat the project adopted . . . shall
be such as in the judgement of the Commission
will be best adapted to a comprehensive plan
for improving or developing a waterway or
waterways for the use or benefit of interstate
or foreign commerce, for the improvement and
utilitzation of waterpower development, and for
other beneficial public uses, including recrea-
tional purposes . . . ***

The Commission may require such other conditions not
inconsistent with the provisions of the FP Act as may be
found necessary to provide for the various public interests
to be served by the Project.t Compliance with such con-
ditions during the license period is required. Section 1.6
of the Commission's Rules of Practice and Procedure allows
any person objecting to a licensee's compliance with such
conditions to file a complaint noting the basis for such
objection for the Commission's consideration.tt

* 16 U.S.C. § 791(a) - 825 (r)
bl 16 U.S.C. Sec. 803(a)
tt 18 C.F.R. Sec. 1.6
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SUMMARY

The Public Utility District No. 1 of Lewis County (the
Applicant or the District) proposes to construct and operate a
hydroelectric project with an installed capacity of 70 MW at
Cowlitz Falls, on the Cowlitz River near the towns of Morton and
Randle, Washington. The proposed project would inundate 12.3 miles
of the Cowlitz River and 1.7 miles of the Cispus River, and would
consist of: (1) a concrete-gravity dam at River Mile (RM) 88.6,
extending 140 feet above the streambed, with a 15-foot-wide, 800-
foot-long crest, and containing an ogee spillway overflow section
with four radial gates; (2) a power intake structure integral with
a non-overflow section of the dam; (3) a reservoir at elevation
866 feet mean sea level (EL 866), covering 870 acres, with a total
volume of 13,150 acre-feet; (4) an indoor powerhouse integrated
with the dam and intake; (5) a switchyard located about 500 feet
downstream from the powerhouse; (6) a tailrace and modified channel,
extending approximately 1 mile downstream from the powerhouse;

(7) a 115-kV transmission line, extending approximately 5.2 miles
to a new substation at Glenoma; and (8) appurtenant facilities.

This Final Environmental Impact Statement analyzes several
alternatives to the proposed project, including alternative project
designs, a woodwaste facility, a coal-fired plant, and no-action,

"An analysis of possible hydroelectric alternatives in Lewis County

and within the State of Washington found there were no viable
hydroelectric alternatives to the proposed project. A wind-powered
alternative is examined as part of the economic evaluation of
project alternatives, but large wind turbines are not considered tn
be commercially available at the present time.

The analysis of alternative designs of the proposed project
includes reservoirs with operating levels at elevation 862 feet
mean sea level (EL 862) and elevation 872 feet mean sea level
(EL 872), and two alternative transmission line rights-of-way.

The woodwaste generation alternative would probably be
located at one of two sites in eastern Lewis County near existing
sources of woodwaste supply. This alternative would require:

(1) a 30-acre plant site; (2) a landfill site for the disposal of
ash; (3) a supply of coolant water; (4) a dependable supply of
woodwaste products; and, (5) a transmission line connected to the
existing power grid.

It is assumed that the Applicant could purchase a 45-MW
share of a large (800 MW) coal-fired powerplant, when available, as
an alternative to the proposed project. No specific location. for
the plant has been identified, but it is assumed that such a facility
would require approximately 2,500 acres for the powerplant and
solid-waste disposal sites. The plant would also require a source
of coal, a supply of cooling water, and transmission facilities.
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The no-action alternative would increase the possibility
of energy shortages above those forecast for the Pacific
Northwest. If no action is taken on the pending application
for license, the Applicant would still need to develop additional
generating capacity to meet its projected energy needs in
the years ahead.

construction and operation of the proposed project at EL 862
is the preferred hydroelectric alternative. A reservoir with an
operacing level of EL 862 would have significantly fewer adverse
impacts than a reservoir at EL 866 or 872. Based on the available
information, the Applicant's proposed transmission line route
appears to be the preferred alternative. )

Development of the prbposeg,Cowlitz Falls Project would
result in the following unmitigated environmental impacts:

" © aggravation of flooding in the Randle area.

° the loss of approximately 870 acres of existing riverbed,
agricultural land, and timberland.

° the.lbss‘of recreational opportuhities for stream bank
fishing, rafting, and kayaking in existing reaches of the
Cowlitz and Cispus Rivers.

° the possible disqualification of sections of the Cowlitz
and Cispus Rivers as potential candidates for inclusion in
the National Wild and Scenic Rivers System.

° the loss of 15.5 miles of free-flowing rivers and streams,
and the associated loss of habitat for fish and benthic
organisms.

° the permanent transformation of a diverse reach of the
Cowlitz River into a straight, uniform-depth tailrace
channel.

° the blockage of upstream fish migrations from Riffe Lake.

® the loss of wildlife through habitat clearing or altera-
tion, and as a result of displacement.

Comparison of a woodwaste facility with a hydroelectric
project requires a consideration of some impacts that are dissimilar.
Woodwaste generation, however, with only a 30-acre site requirement,
could represent an environmentally preferable alternative. A wood-

-
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waste plant would affect only a limited amount of land and few
important resources. The woodwaste plant would probably affect the
area's air quality, but this impact could be mitigated. From an
economic standpoint, a woodwaste plant would have a shorter oper-
ating life than a hydroelectric facility, and it would cost more
money both initially and over a 50-year operating period.

A coal-fired alternative could potentially affect a wide
variety of environmental resources and values. No specific location
for the coal-fired plant has been identified, and the Applicant
would be purchasing only a small share of the powerplant's output.
For these reasons, the relative impacts of a coal-fired project and
.the proposed action are difficult to compare.

The no-action alternative would leave the existing environ-
mental relationships in the project area unchanged, but it also
would not provide for projected energy needs. The Applicant either
would need to obtain power from other sources or to accelerate the
development of other generation facilities.






1-1

1. PURPOSE OF AND NEED FOR ACTION

l.1 PURPOSE OF ACTION

The Cowlitz Falls Project would meet a portion of the
Applicant's and the region's projected electrical power needs
by supplying 267,200 megawatthours (MwWh) average annual energy.
The output of the project would be used to serve the Applicant's
loads; the balance of the Applicant's load requirements would be
served by the Bonneville Power Administration (BPA). Alter-
natively, the power could, in the future, be sold to BPA to
help meet regional power needs.

1.2 NEED FQR POWER

PUD No. 1 of Lewis County (the Applicant or the District)
serves the electric power needs of Lewis County, except for the
customers served by the city of Centralia. 1In 1979, the Applicant's
service area was approximately 2,450 square miles, and contained
approximately 19,000 customers [Public Utility District No. 1 of
Lewis County, Washington, 1981 (hereafter Application), Exhibit W)

The Applicant currently purchases or obtains through
exchange substantially all of its power reguirements from
BPA. As a statutory preference customer of BPA, the Applicant
has priority over nonpreference customers for power sold by BrPA
from the BPA system. The Applicant has a power sales contract
with BPA under which BPA agrees to supply the Applicant's
power requirements, in excess of its own resources, to the
extent that power is availahle from the BPA system.

Until recently, electric power needs in the Pacific
Northwest have been met primarily from the large Federal hydro-
electric system operated by BPA. The availability of new hydro
sites having substantial hydroelectric potential is now limited.
For this reason, practically all new large generating facilities
must be thermal plants, such as coal and nuclear steam-electric
facilities. These thermal facilities have been suhject to cost
uncertainties, environmental challenges, changing safety require-
ments, and litigation, resulting in delays in projected commercial
operation dates. :

These delays led BPA in 1976 to notify all of its statutory
preference customers, in accordance with the provisions of the

power sales contracts, that BPA would not have sufficient genera-
ting resources to supply all of the preference customers' firm
energy needs beyond June 30, 1983.
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These and other developments ultimately led the United
States Congress, on December 2, 1980, to enact a regional power’
bill, the Pacific Northwest Electric Power Planning and
Conservation Act. The Act requires BPA to provide for the power
needs of its customers by encouraging conservation, developing
renewable resources, and purchasing additional power, as needed.
The Act contains provisions intended to enhance BPA's ability to
acquire and market new generating resources in the future, as well
as to implement “cost-effective"™ conservation measures through
its power.marketing area.

The Pacific Northwest Power Planning and Conservation
Council (Northwest Planning Council) has been established in
compliance with the regional power act to prepare and adopt a
plan to supply regional power needs. This plan must give power
conservation and renewable resources first and second priority,
respectively, for alleviating regional power shortages; other
power resources are relegated to lower priorities. The Cowlitz
Falls Project would be a renewable resource project that conforms
with the objectives of the regional power act.

The Northwest Power Planning Council issued for review and
comment a draft Regional Conservation and Electric Power Plan dated
January 26, 1983. Based on the comments received, the Council will
revise the draft and adopt the final plan by April 28, 1983. The
draft specifies a twenty-year approach for power planning and a two-
year action plan. 1Issues discussed in the draft include: treatment
of growth forecast uncertainties, current surplus of firm energy,
quantity and cost of conservation, fish and wildlife program
revisions, and resource strategy. The Council's draft stresses
flexibility and provides for a biennial review of the plan.

While the Act provides the legal framework for resolving
the Pacific Northwest's projected energy deficits, the Act alone
cannot guarantee that these deficits would not occur. For this
reason, Staff believes the need for power in the Pacific Northwest
still exists despite passage of the Act. Conservation must be
implemented, renewable resources must be developed, and conventional
hydro and thermal facilities must be constructed to the extent that
they are financially feasible and environmentally sound, if regional
electric power deficits are actually to be avoided in the future.

l.2.1 Load Growth Projgctions

Table l1l-1 shows the historical and projected energy and
peak demand requirements as forecast by the Applicant. Energy
load growth from 1969 to 1981 averaged 6.5 percent annually,
while peak demand and energy are both projected to grow at 2.6




1-3

Table 1-1. The Applicant's historical and projected system
requirements and peak demand.

Calendar year Energy (Mwh) Peak_ (kW)

Historical 1/
1969 309,578 71,720,
1970 327,249 69,440
1971 360,638 78,054
1972 402,595 101,569
1973 420,757 95,984
1974 474,664 110,351
1975 525,193 110,543
1976 568,479 123,956
1977 592,576 135,168
1978 635,640 146,529
1979 664,743 161,860
1980 664,233 171,644
1981 660,124 152,284

Projected 2/
1982 705,271 161,021
1983 723,467 165,176
1984 742,108 169,431
1985 761,173 173,784
1986 780,643 178,229
1987 800,586 182,782
1988 820,989 187,440
R.W. Beck and Associates, 1980A.

1/
2/

Smith Barney et al., 1981,




1-4

percent from 1983 to 1988. The Applicant's 1983 requirements
are projected to be 723,467 Mwh, with a winter peak demand of
165,176 kilowatts (kW). By 1988, these requirements are
projected to increase to 820,989 Mwh and 187,440 kW, which are
five-year increases of 13.5 percent each, or about 2.6 percent
annually.

The projected loads in Table 1-1 are lower than those
shown in the application for license, which were based on an
earlier forecast. For example, the 1988 energy load of 820,989
MWwh is approximately 17 percent lower than the previous forecast
made by R.W. Beck and Associates in August 1980. -

Table 1-2 shows the latest forecast of loads and resources
by the Pacific Northwest Utilities Conference Committee (PNUCC),
and includes projections of loads and resources for the entire
area defined by the act rather than for the traditional West
Group Area, which is approximately 10 percent smaller in terms
of peak load. The energy load for the Northwest Regional
Area is projected to grow at an annual rate of 2.8 percent from
1982 to 1992. This compares to 2.6 percent for the Applicant
from 1983 to 1988. Similarly, the regional peak demand is
projected to grow at a 2.9 percent annual rate from 1982 to
1992, as compared to 2.6 percent for the Applicant from 1983
to 1988.

These energy loads are a summation of forecasts made by
individual utilities and BPA, which forecasts loads for its direct
service industry (DSI) and Federal agency customers. It should

be noted that loads represent mid-point forecasts by the submitting

utilities, and they could vary substantially above or below the
median estimate.

: Compared to the previous 1981 forecast, projected regional

firm energy loads are 730 average MW lower in 1982-83 and 1,444
average MW lower in 1991-92. Regional firm peak loads are also
lower in this year's forecast; 2,973 MW lower in January 1983,
and 5,149 MW lower in January 1992. A key reason for the lower
forecast has been the revised projections of population and
employment, which are lower than last year's projections, and
electricity price, which is higher than was projected last year.
In addition, depending upon the year, from 25 to 35 percent of
the reduction from last year's estimate in projected peak loads
is a result of an adjustment for regional diversity among utility
systems, which was done by PNUCC for the first time this year
(see notes, Table 1-2).,

R




Table 1-2. Estimated poser losds and remaroms for the Martimmst Regional Area, 1962-1993 (Saoce: Pacific Nortmest
Utilities Confererce Cammittee, May 1982,

Loads and TeaUTCes
S i
1962-83 1983-84  1984-85 196BE 8 1988-89 1989-90 1990-91 1991-92 1992-93

Loed and cwmcurce

Eparison
Jausry pask losd forecast -~ WM
1. Toual 8,671 29,641 30,616 31,530 32,711 33,777 34,673 35,584 36,473 37,253 3e,076
2. Piom 7,748 28,707 29,673 30,576 31,684 32,637 33,575 34,681 35,365 36,144 36,967
3. Expares 2,050 1,887 1,868 1,882 1,294 541 el 426 435 445 456
4. Imerves 3,560 3,987 6,435 4,894 5,426 5,933 6,458 6,996 7,548 7,710 7.880
5. Adjustment 97 1,031 1,064 1,096 1,137 1,173 1,206 1,237 1,268 1,295 1,324

January paak laad reQuiremsms - MW
Load ReqQuiremsnts

€. Total 35,778 36,516 37,963 39,402 60,558 41,374 42,748 64,243 45,724 €6,703 47,736

7. Pim 34,355 35,582 37,040 38,448 39,531 40,284 41,650 43,140 @4,616 45,594 46,627

8. Net Resaurces 36,158 36,445 38,249 40,284 41,725 41,771 42,475 44,154 45,330 42,203 46,815

Surplus (Deficit)

9. Toual 880 M) 266 882 1,167 397 (273) (89)  (394) (1,%00) (921)
10. Pim 1,803 863 1,209 1,836 2,1%4 1,487 825 1,014 4 (391) - 188
InterTuptible Load
11. Jmuxry Pask = W 923 934 943 954 1,00 1,090 1,098 1,103 1,108 1,109 1,109 -
EnerQy Purecast - Average MW
L. Towal 18,916 19,522 20,129 20,707 21,801 22,198 22,7% 23,280 23,797 24,283 24,762
13. Pimm 17,873 18,463 19,057 19,622 20,344 20,974 21,519 22,035 22,545 23,030 23,509
4. Bxpores a2¢ 3¢ 320 325 332 37 272 2 s 280 285
15. Fumrves 15 269 258 246 216 242 24 242 237 238 244
Deryy ReQuiremmms - Average MWW
6. Toual 19,615 20,105 2,707 21,271 22,049 22,977 23,278 23,794 24,309 24,801 25,291
17. Pimm 18,572 19,046 19,635 20,193 20,892 21,553 22,038 22,549 23,0%7 23,548 24,038
18. Net Pesourcws 18,592 18,782 19,517 19,800 20,237 20,325 20,292 21,351 21,878 22,334 22,97

Surplus (Deficit) .
19. Towl 1,023) (1,323) (1,190) (1,478) (1,812) (2,452) (2,986) (2,443) (2,431) (2,467) (2,320}

20.

Pimn 20 (264) (118) (393)  (655) (1,228) (1,746) (1,198) (1,179) (1,214) (1,067}

Intercyptible Laad

21.

Energy - Average WV 1,043 1,0% 1,072 1,085 1,257 1,24 1,240 1,245 1,252 1,253 1,253

Notes: The Nortmest Regional Planmning Ares includes the states of Washington, ldaho: Fonta’a west of the

cntinental divide; portions of Nevada, Utah, and Wyaming that lie within the Columdia River drainage
pasin; and any rural electric axymrative custammr mot in theae aress tut esrved by BPA. The lasds
used for plamning are the sum Of systar peak losds and Systar erurygy loads estimated for the utilities
cperating in the region.

The total regional psak load is adjusted to reflect systam diversity and 8 Gnstant EXECLA) CETUITITTE
level. Peak load diversity is the difference between the sum of the individual utility moncoincidental
g.k laads and the s of the individual utility peak losds coincident with the rorviewmt regional pmak.
is Civersity exists twcause individual utility sonthly pmek losds ternd to accur at different hours

of the month. The adjustment of pask losds tO 0 CVwmn aEXUrTercR lewel is made to arrive at the

leve]l of psak Gweand consistent with morms] ssather. While most utilities submit psak forecasts

that assus marmel wetier, otlers SiRit psak farecasts ased on extrem weather. The peak laosds

in this table repressnt CO{nCidental regional eystem peak losds that are Gwistent with normal westher.

Aortamst regional firm load eguals the sum of the individual utility firm loads plus the
firm load for other pudlic utilities, the industrial custamsrs of EPA, BPA Cranmmixsion
lomes, FPA diversity adjstwnt, and the regional eystem diversity adjustwnt. icrthast

regicnal total load equals the ew of rexthmmt region firm load, EPA top Quartile Josd, and Utah

Pover and Light Copany intarmprtible load.

fomcurce Cspadilities are tmsed on the assuptiow of critical year wmter, sverage twrwml prtm.
and all plants being on lire on their prtdabdls erergy dstss.

i
!
‘
!
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Several load forecasts are, or will be, available for the
Pacific Northwest in addition to those of the PNUCC. These
include the Washington State Legislative Study, the BPA study,
and the final study by the Northwest Planning Council.

A July 1982 BPA forecast of Pacific Northwest regional
electricity consumption projects rates of growth that are lower
than the PNUCC forecast by approximately 31 percent for energy
consumption and 27 percent for peak demand. This forecast focuses
on concerns of BPA management, particularly regarding future
electricity use as influenced by conservation. It is designed
as an interim forecast to provide assistance for making decisions
until the final 20-year electrical energy forecast, required
by the regional power act, is available. This is the first time
that BPA produced an independent regional forecast.

The BPA forecast methodology examined the value of
power under three demand scenarios with resources available
as identified in the PNUCC forecast. A fourth scenario was
analyzed in which the Washington Public Power Supply System's
(WPPSS's) nuclear projects nos. 1 and 3 are not completed.
Under all the BPA scenarios, surpluses of energy are expected
at least through 1986-87.

The degree of uncertainty depicted by the PNUCC
econometric model in 1990 is equivalent to plus or minus three
years of load growth. Whether the region will experience the
projected 1990 load level in 1987, 1990, or 1993 depends upon
many factors, such as the timing of the economic recovery from
the current recession, and the result of new cost effective
conservation programs.

- Five nuclear and six coal-fueled generating units account
for almost 80 percent of the planned additions to regional
generating capacity. These units should supply about 99 percent
of the planned increase in energy capability. The nuclear units
each have capacities greater than 1,000 MW, and five of the coal-
fueled units have capacities in the range of 500 MW. With the
delay or cancellation of any of these units, the regional
capability to supply forecasted loads would be seriously affected.
Though the output from the Cowlitz Falls Project would be
relatively small (11 MW dependable capacity and 30.5 average MW
of annual energy), the need for this power would greatly increase
in the interim while the larger units are delayed.

Regional generating capability totals about 37,700 NW
during the period of annual peak. Over 85 percent of this:
capacity is hydroelectric, with coal, nuclear, and combustion
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turbine constituting most of the remainder. It should be noted
that BPA resources constitute more than 50 percent of the
regional generating capability and generate over 45 percent of
the energy. Less than 30 percent of the regional power supply
is controlled by private utilities. 1In addition, the region
interchanges power under fixed contracts with other utilities,
including Canadian utilities. Currently it is a net importer of
power and is forecasted to remain a net importer at least
through the 1992-93 period.

The Energy Information Administration (EIA), in its 1981
annual report to Congress, forecasts a midterm, U.S.-wide, average
annual electricity production growth rate of 3.0 percent from
1985 to 1995. Thus, the Applicant's 1983 to 1988 energy growth
rate of 2.6 percent appears reasonable when compared to 2.7
percent for the entire Northwest Regional Area over approximately
the same time frame, and to the EIA forecast of 3.0 percent
energy growth for the U.S. :

l.2.2 Applicant's Resources

Current Resources

A major portion of the Applicant's resources comes from
power purchases from BPA. The District has a 14.25 percent
share of the Packwood Lake Hydroelectric Project, owned and
operated by WPPSS. The District also obtains some power from
the Cowlitz PUD and from its 0.847 percent share of the Hanford
Nuclear Plant, which is scheduled to be removed from service in
two stages--the first stage in 1983-84 and the remainder in 1988-89.

Future Resources

The Applicant has purchased shares in three nuclear
plants being built by WPPSS. Construction of two additional
nuclear plants (WNP #4 and #5) was terminated on January 22,
1982, because of a failure to obtain continued financing. The
projected in-service dates for the three nuclear plants still
under construction, as shown in the 1982 construction budget,
as well as the Applicant's share of each project, follow:

Applicant's share .

Unit In=-Service . Percent Peak kW
WNP#1 June 1991 (1) 1.449 13,585
WNP#2 February 1984 2.274 18,761
WNP#3 December 1986 1.253 8,157

(1) BPA has recommended that WNP#l be placed in an extended
construction delay status for five years (beyond the or1g1na1
June 1986 in-service date).
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In addition to the resources shown above, the District
proposes to build the Cowlitz Falls Project, which was projected
to be in commercial operation by 1986. More recent information
suggests that the project could not be completed until 1987,
with the first full year of operat1on occurring in 1988 (Smith
Barney et al., 1981).

Table 1-3 compares the Applicant's existing and planned
resources with its projected energy loads through the year
1988, Column 9 shows the Applicant's load that cannot be met
by its own resources. Less than 2 percent of the District's
1982 energy load could be met by its own resources. By 1988, it
is projected that approximately 52 percent of the District's
energy load could be met by its resources if Cowlitz Falls is
constructed and operated assuming critical water conditions. 1If
the Cowlitz Falls Project is not constructed, then only approxi-
mately 30 percent of the District's 1988 energy load could be
met by its resources.

Since a large portion of the Applicant's projected loads
will likely be supplied by BPA in the foreseeable future, the
power supply situation for the Applicant depends to a great
extent on the power supply situation for the BPA system. Table
1-2 shows the consolidated peak demand and energy loads for the
Northwest Regional Area (including the Applicant) as projected
by the PNUCC. Line 1 shows the total regional peak load forecast.
Line 2 excludes the interruptible load component of the peak.
Lines 3,4, and S show area exports, reserves, and adjustment,
respectively, as explained in the footnotes of the table. Lines
6 and 7 show the sum of lines 1,3,4,5 and 2,3,4,5, respectively.
Line 8 reflects all firm existing and planned resources in the area
as well as firm arrangements for imports from systems outside the
region. Lines 9 and 10 reflect total and firm surplus (or deficit),
respectively, and are computed as the difference between net
resources (Line 8) and either total load requirements (Line 6) or
firm load requirements (Line 7). Interruptible load (Line 11) is
the difference between total and firm peak load (Line 1 minus
Line 2). Lines 12 through 21 show the corresponding information
based on energy loads. Peak reserve requirements are defined by
PNUCC to be 12 percent of the firm peak load for the first year
(1981 forecast), increasing 1 percent per year to 20 percent, and
remaining at 20 percent thereafter.

BPA has indicated that it may be to the agency's advantage
to enter into an option agreement with the Applicant for future
acquisition of the power from the Cowlitz Falls Project. BPA
has described the project as a potentially cost-effective
regional power resource, and indicates that the region will
need such resources to meet forecasted loads by the late 1980's
or early 1990's. However, BPA reports that the policy guiding




Table 1-3. The Applicant's estimated energy loads and resources, 1982-88 (Source: Staff).

(until June 1991).

{kWwh x 1000)
Energy for PUD No. 1 of Lewis County supplied by:
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Total of-
District's Net load

Calendar Energy Cowlitz Cowlitz wp 3/ own on EPA
year load Packwood PUD 1/ Hanford 2/ Falls 1/ §1, #2, #3 resources system
1982 705,271 1,614 1,659 8,700 0 0 11,973 693,298
1983 723,469 1,614 1,659 3,600 0 0 6,873 716,596
1984 742,108 8,392 1,659 0 0 120,517 130,568 611,540
1985 761,173 11,781 1,659 0 0 161,603 175,043 586,130
1986 780,643 11,781 1,659 0 0 169,106 182,546 598,097
1987 800,586 11,781 1,659 0 0 222,697 236,137 564,449
1988 820,989 11,781 1,659 0 173,900 235,797 423,137 397,852
1/ Energy based on critical water conditions, assuming 1988 first full year of project operation.
2/ Projected shutdown on June 1, 1983. (This table does not reflect recent information indicating

that the Hanford shutdown will occur in two stages, with the first stage in 1983-84 and the

remainder in 1988-89. This rescheduling, however, will not affect the basic conclusions to

be drawn from this table.)
3/ BPA has recamrended that WNP #1 be placed in an extended construction delay status for five years
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the acquisition of projects such as Cowlitz Falls is still

under agency review, and that BPA does not wish to enter into

an agreement for the acquisition of power from the Cowlitz

Falls Project at this time. Thus, Applicant will be required

to use the project power in its own system instead of purchasing
less expensive BPA power.

BPA's resource acquisition policy is specified for resources
which come on-line prior to 1985. (The Cowlitz Falls Project is
expected on-line in 1987-88.) The BPA resource acquisition policy
and its forecasts are interim tools for planning until April 1983
when the Regional Planning Council will, by law, have formulated
the official forecast and guidelines for new resources.

BPA announced its near-term resource acquisition policy
in July 1982. The policy is specifically addressed to resources
that begin to produce power or savings before 1985. A policy
for those resources that begin commercial operation after that
time, such as the Cowlitz Falls Project, has not been outlined.

BPA's near-term resource acquisition policy focuses on the
lowest cost resource so that rates would not be adversely affected.
To be considered for acquisition, projects which begin producing
power or energy savings in the near future must: (1) have an average
project-life cost of not more than approximately 35 mills per kilo-
watthour in 1982 dollars, (2) require early and gradual development
to realize the potential in stages as needed, and (3) produce
the bulk of their output in the forecasted deficit period. 1In
addition, the policy states that a resource will be considered
if delaying or losing it would ultimately increase the cost of
meeting future loads. BPA plans to limit expenditures in surplus
years to levels that can be recovered through surplus power
sales, and to maintain all existing conservation programs at
their present levels since these programs already meet the test
of the near-term policy.

Examination of Table 1-2 reveals projected deficits in
supplying total peak loads in 1983-84, and in every year from
1988-89 to 1992-93. Firm peak deficits are projected only in
year 1991-92 during the next decade. Energy deficits are
projected for all years for total energy loads and for all years
except 1982-83 for firm energy loads. Although firm energy
deficiencies are shown in all but one year, the deficiencies
are slightly less than projected in last year's forecast despite
the termination of WNP 4 and S, the slipping of Creston #1, #2,
and #3, and the extension of construction on WNP 1, '

In addition, the regional power act requires the
implementation of measures to protect, mitigate, and enhance fish
and wildlife resources affected by the development, operation,
and management of hydroelectric facilities. The Northwest
Planning Council developed and adopted a Fish and Wildlife
Program dated November 15, 1982, pursuant to this part of the
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act. This will place new restrictions on the regulation of
stream flows. With these restrictions, the projected loss of
firm energy load carrying capability of the region's power
system, based on computer simulation studies conducted by the
Council, is approximately 550 megawatts. Some variance from this
projection may result when the actual regulation of stream flows
is executed.

l.2.3 Overall Need and Use of Project Power

As discussed in Section 1.2.2, the Applicant is expected
to be. highly dependent on power purchases from BPA, which in turn
is projecting regional energy deficits.

The proposed Cowlitz Falls Project would have a rated
capacity of 70 MW. The dependable capacity, based on critical
streamflows, is estimated at 11 MW, with a critical-period energy
generation of 174 gigawatthours (GWh). The average energy
generation, based on 40 years of data, would be 267 GWh, for an
average plant factor of 44 percent, based on rated capacity
(Application, Exhibit I). The Applicant proposed to use the
project in a run-of-river mode for maximum energy production.
As shown in Table 1-3, the energy generated by Cowlitz Falls
would reduce but not eliminate the Applicant's need to purchase
power from BPA.

l1.2.4 Effects of Conservation on Demand

In 1981, BPA released a conservation study, which began
before the 1980 regional power bill was enacted, and therefore
considers only the West Group Area rather than the Northwest
Regional Area defined by the Act. 'The West Group Area, however,
comprises nearly 90 percent of the newer region.

BPA made varying assumptions concerning price and the role
played by BPA, Federal, state, and local governments on the )
resulting projections of conservation potential in the West Group
Area. BPA found the ultimate conservation potential with marginal
cost pricing of electricity [48.4 mills per kilowatthours (kwh)
in 1978 dollars] in 1990 to be 29 percent of the total area load,
or almost a 7,000 MW reduction (Bonneville Power Administration,
1981). Without marginal cost pricing, but assuming regional
regulations on appliance efficiency and building codes in the.
residential and commercial sectors, BPA estimates a potential
reduction of 3,170 average MW by 1990. BPA considers this to be
the upper limit of what is realistically achievable. State
governments could independently implement similar appliance
efficiency standards, as California currently does. 1In the
absence of these standards, BPA states that they do have the
authority to implement programs that could save 1,535 average Mw
by 1990 and 2,600 average MW by the year 2000. These potential
savings are of sufficient magnitude to significantly reduce the
regional energy deficits shown in Table 1-2 for the Northwest
Regional Area.
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The regional power act requires that the plan developed
by the regional council to achieve an adequate power supply for
the Northwest Region must include model conservation standards.
These standards are expected to have a major long-term influence
on energy usage in the region. The council is now making a survey
to determine what is being done in the region to conserve electric
energy and the potential for conserving it.

The single most important obstacle to achieving these
impressive levels of conservation is the low price of electricity
in the Pacific Northwest. The average price of electricity in
this region is substantially less than the average U.S. price of
electricity. By contrast, the cost of new incremental capacity
is much higher than the average price of electricity in the Pacific
Northwest. For example, based on the costs and schedules in the
1982 project construction budget, WPPSS estimates the annual
power cost of WNP #3 in 1987 at 68.9 mills per kWh (Washington
Public Power Supply System, 1981). Since the difference between
the average and marginal electricity price is so great in the
Pacific Northwest, and since consumers pay rates below. the
marginal cost, there is a potentially high level of cost-effective
conservation available when evaluated at the marginal price of
electricity.

l1.2.5 Effects of Rate Revision on Demand

The increases in electricity prices since the oil embargo
by the Organization of Petroleum Exporting Counties, and the
resulting decreases in projected growth rates, demonstrate the
fact the electricity demand is responsive to price. As discussed
in Section 1.2.4, BPA estiamted that almost 7,000 average MW could
be saved by 1990 through marginal cost pricing. Federal regulations
allow A to set rates only high enough to recover its cost, thus
constqézlnxng BPA's ability to adopt marginal cost pricing.

The practice of charging customers the lower average price
for electricity has important -implications for cost-effective
conservation. This is due to the fact that the average price o
fails to reflect the real replacement (i.e., marginal) costs =t/
for additional power which will be generated from the newer and
more costly thermal plants. However, a conservation measure
which is cost-effective from a regional perspective, when evaluated
at marginal cost, may not be cost-effective from the viewpoint
of the consumer who is evaluating potential savings at his or
her average price of electricity.

Under the 1980 regional power bill, BPA is required to
invest in cost-effective conservation and renewable resources.
BPA will set wholesale power rates for all its customers
sufficient to cover the costs of these new investments. This
will result in higher rates. BPA has not announced exactly how
much conservation it -intends to "buy"" so the effects of these
rate increases on demand are uncertain at the present time.




1-13
1.3 FEASIBILITY OF HYDROELECTRIC ALTERNATIVES

1.3.,1 Alternative Hydroelectric Projects

A Staff study of alternative hydroelectric sites, both
within Lewis County and throughout the State of Washington,
indicates that there is no hydro alternative that would generate
a comparable amount of power at a lower cost than the proposed
Cowlitz Falls Project.

1.3.1.1 Within Lewis County

Sstaff reviewed 24 potential hydro sites within Lewis
County that had been .identified by the U.S. Army Corps of
Engineers (1979-80). The sites were considered alternatives
for further study if they had the potential to generate power
at a cost comparable to the proposed Cowlitz Falls Project, and
to generate at least 130 GWh annually, which is approximately
50 percent of the estimated output from the Cowlitz Falls Project.

From the initial screening, Staff selected four alternatives,
including one alternative consisting of three small hydroelectric
projects, whose aggregate generation would exceed 130 GWh annually.
Table 1-4 lists the alternative sites considered, along with the
proposed Cowlitz Falls site, and ranks the projects according to
the development cost per unit of generation.

Table 1-5 shows that the Cowlitz Falls Project would be
the least costly, would have the largest installed capacity,
and would generate more energy than any of the alternative
hydro sites located within Lewis County.

The following assessment of the environmental or licen-
sab111ty aspects of developing the various alternatives listed
in Table 1-4 'is based upon the data compiled in the Corps of
Engineers' study.

Muddy Fork Cowlitz

The Muddy Fork Cowlitz Project would require the con-
struction of an 80-foot-high dam, 34,300 feet of penstock, and
a powerhouse. The project would border on Mount Rainier National
Park, and would impact a proposed natural recreation area, a
proposed wilderness area, and the existing Cedar Falls Natural
Area. The project would have to maintain streamflows below
the dam for big game winter habitat and for fish habitat. The
economic feasibility of the project would depend upon the
magnitude of minimum flows to be maintained between the point of
diversion and the point of release.



Table 1-4. Economic comparison of alternative hydroelectric projects. 1/

Project name Dam height Maximum storage Power head Capacity Energy Cost 2/
(feet) (acre-feet) (feet) (MW) (MWh) - (S/MWh)
Cowlitz ‘140.1 13,150 97 70.0 267.1 3/ 15.ie
Muddy Fork 80.0 1 900 34.2 149.8 17.65
Silver Falls 220.0 35,000 920 23.2 184.0 23,50
Silver Creek 10.0 1 485 13.6 59.7
Clear Fork 10.0 1 400 13.7 59.9 29.4
Johnson Creek 10.0 1 450 1347 59.9 (Average)
Gravel Bank 225.0 - 94,000 450 18.2 129.1 33.62

1/ Source: U.S. Army Corps of Engineers, 1979-80, modified by Staff.
2/ Based on 6 1/2% cost of money and 1978 price levels.

3/ Application, Exhibit L.
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Table 1-5. Site Selection Survey: Combined ranking of FPC (now FERC) licensing
considerations and power costs (Source: Department of Lighting, City
of Seattle, 1977).
|
Average Cost of power Licens-
annual July 1975 ability
Site no. Site name energy (MW) (mills/kWh) rating

8.4 Cowlitz Falls 24 1/ 16.6 1
11.5 Mud Mountain 18 17.3 1
8.13 Muddy 43.5 21.4 1
2.19 Orient 22 24.1 1
6.3 Narrows 34 13.4 2
7.10 Alvords Bridge 11 22.3 2
7.2 Little White Salmon - 24 22.4 2
7.6 White Salmon 90 24.0 2
7.8 Head Box Canyon 28 24.7 2
2.1 Ben Franklin 428 17.0 3
11.15 Lower Faber 85 20.1 3
11.21 Cascade 39 20.6 3
11.40 Robe 35 20.8 3
8.10 Silver Lake 65 20.8 3
6.1 Asotin 241 21.0 - 3
11.12 Dallas 37 22.4 3
11.24 Lower Sauk 66 22.5 3
11.25 Lower Suiattle 59 23.7 3

1/ Average energy proposed during

reconnaissance-level studies.

ST-T
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Silver Falls

The Silver Falls Project would entail the construction
of a 220-foot high dam on the Ohanapecosh River, 26,400 feet of
penstock, and a powerhouse. The project would be located in Mount
Rainier National Park, would inundate recreation areas, and would
have moderate impacts on a winter range for deer.

Silver Creek, Clear Fork, and Johnson Creek

Development would require the coustruction of three
small 10-foot-high dams; 18,500, 27,700, and 12,100 feet of
penstock, respectively; and three powerhouses. The economic
feasibility and environmental impacts of these projects would
depend upon the magnitude of minimum flow requirements between
the point of diversion and the point of release.

Gravel Bank

The Gravel Bank Project would include construction of a
225-foot-high dam on the Cispus River, 28,000 feet of penstock,
and a powerhouse. The project would significantly impact fish
and wildlife habitat.

1.3.1.2 Within Washington State

The Department of Lighting of the City of Seattle (1977)
‘authorized a study of potential hydropower projects within the
State of Washington. A comprehensive list of 134 potential
project sites within the state was used in the study; the sites
were screened on technical, economic, and environmental grounds
to determine sites for further investigation. The screening
procedures included making field reconnaissance studies of
selected sites to determine the appropriate level of development,
access routes, construction materials, general foundation
conditions, and special factors not shown on maps or in published
information.

Those making the survey attempted to rate only the
estimated impact the project could have separately on each
individual consideration, using an arbitrary qualitative
rating of 0 (least impact) through 3 (most impact). The
- licensability rating was based on an overall consideration of
social, terrestrial, and aquatic considerations for each of
the potential hydroelectric projects. Considerations such as
the large-scale relocation of population and transportation
facilities, the potential for becoming a wild and scenic river,
and the disruption of an existing anadromous fishery were
generally given greater importance in determining the
licensability rating than other factors.
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The licensability of a site was rated on the following basis:
- minimal opposition and delays expected in licensing.

- moderate opposition to licensing expected from one
or more groups. Processing of license may involve the
hearing process with related time delays.

- substantial opposition expected in licensing the site.
Processing will involve the hearing process with sub-
stantial delays and possibility of denial in granting
a license.

Table 1-5 shows the study's ranking of potential hydro-
electric sites according to licensing considerations and power
costs. From the study it was concluded that the Cowlitz Falls
Project was the most economical of the sites examined and had a
licensability rating of 1, indicating the lowest potential impact
on the environment. The Muddy Fork Cowlitz Site, which was the
second most economical site, has been devastated by the recent
eruption of Mount St. Helens, and future development of the
project is unlikely. The Orient Site on the Kettle River is
150 miles from the Applicant's service area and the Narrows
Site on the Grande Ronde River is 250 miles from the service
area. These sites are considered to be too far removed to be
reasonable alternatives to the Cowlitz Falls Project. The Mud
Mountain Project is currently being studied by the City of"
Tacoma and would have a proposed installed capacity of 5.8 MW.

1l.3.2 Alternative Designs of the Proposed Action

1.,3.2.1 Alternative Reservoir Elevations

Engineering and environmental studies were conducted by
the Applicant to. select the normal maximum reservoir operating
level for the proposed Cowlitz Falls Project. (All reservoir
elevations discussed herein are at mean sea level, and will be
abbreviated as "EL.") Elevations under consideration ranged from
EL 862 to EL 872. Analyses were performed for maximum reservoir
water surface elevations of EL 862, EL 866, and EL 872. An economic
analysis of the three alternatives, based on a comparison of
capxtal cost and project generation at the three operation levels,
is shown in Table 1-6.

The economic analysis indicates the cost of energy from the
three different operating levels ranges from 65.3 to 67.4 mills
per kWwh, with the operating level of EL 866 producing the lowest
cost energy. -
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Table 1-6. Cost comparison of alternative reservoir operating
levels for Cowlitz Falls Project (Source: Staff).

EL 862 EL 866 EL 872
Cost of project
at on-line date
of January 1988 1/ $151,000,000 $154,000,000 $170,000,000
Annual cost of
project at 10.5%
cost of money $ 17,126,000 $17,450,000 $ 19,134,000
Average annual
generation of
project (GWh) 256.0 267.2 284.0
Project cost of
energy '
(mills/kWh) 66.9 .65.3 67.4
Incremental cost
of energy
(mills/kwh) (Base case) 28.9 100.2

l/ Project costs from R.W. Beck and Associates, 1980b, updated
by Staff from preliminary estimates.
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l1.3.2.2 Downstream Channel Modifications

The project, as proposed by the Applicant, would improve
the hydraulics of the streambed downstream of the powerhouse for
approximately 1 mile. This modification would allow use of the
additional head available when Riffe Lake is drawn down.

The main reach of river to be modified would begin at
the former footbridge at RM 88.3 and would terminate at about RM
87.5. 1In this reach, the river alternates between pools and
riffles. A trapezoidal channel having a bottom width of 50 feet,
an invert at EL 745, and side slopes of 0.5:1 on rock and 2:1 on
alluvial material, would be excavated within the existing channel.
Line blasting and dredging operations would take place from a
barge when Riffe Lake is full (approximately EL 778.5).

At RM 88.3, a constriction on the south bank would be
removed by line blasting. From RM 88.3 to the dam construction
area, the Applicant's preliminary investigation indicated that
the river bottom is lower than EL 745, and only a few constrictions
would have to be removed. To the extent practical, material
thrown into the river by blasting would be dredged out.

The estimated capital cost for the downstream channel
modification is approximately $6 million in 1988 dollars. The
modifications would increase the net head resulting in an addi-
tional 28.5 GWh of average annual generation at a cost of 22 mills
per kWh. The modification is cost effective.

l1.3.2.3 Alternative Transmission Facilities

The .transmission line system proposed by the Applicant
includes a new segment of transmission line corridor. Selection
of this corridor was based upon an alternative transmission-

. line corridor evaluation that identified and evaluated inter-
connection points and alternative transmission line routes. The
study consisted of a detailed literature search, a map and
aerial photography survey, and a field reconnaissance. Alter-
native B, shown in Figure l-1, was selected as the proposed
corridor.

1.4 FEASIBILITY OF NONHYDROELECTRIC ALTERNATIVES

The feasibility of three nonhydrolectric alternatives
has been considered. They are: .

- a 25-MW steam-electric powerplant fired with woodwaste
products from logging and milling operations. (Staff's analysis
evaluates 40 MW of installed capacity to permit an economic
comparison with the proposed project.)
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- a 45-MW share in a large (800-MW class) coal-fired
steam-electric powerplant.

- 87.5 MW of wind turbines, made up of 35 individual 2.5-
MW turbines, such as the Boeing MOD-2 design.

Nuclear power is not considered to be an alternative
to the proposed project because the Applicant is already
participating in all three nuclear projects being built by WPPSS,
and additional nuclear capacity that is not currently planned
could not be built in the time frame of the mid-80's.

l.4.1 25-MW Woodwaste Plant

A good deal of conceptual design work has been done on
the feasibility of constructing a steam-electric powerplant
to be fired by woodwaste products in Lewis County. The Electric
Power Research Institute (EPRI) published a report that discussed
the merits of both a cogeneration and a conventional full-condensing
steam-electric plant (Rocket Research Company, 1980). The eruption
of Mount St. Helens in May 1980 raised doubts about the viability
of obtaining long-term woodwaste contracts with the local mill
owners. Since that time, however, the project has been revived
by Trans-Energy Systems, Inc. (1980), which issued an updated
report. Local mill operators have been recontacted with regard
to the price and availability of woodwaste on a long-term basis,
and have responded favorably. A brief description of such a
facility follows:

This plant would be located in eastern Lewis County, either’
adjacent to the Cowlitz Stud Company or across from the Mt. Adams
Veneer Company. The facility would be a conventional steam-electric
powerplant, rated at 26.8-MW gross and 25-MW net output, with
whatever additional equipment would be required to process and
handle wood and woodwaste products. The design heat rate would
be 14,692 Btu per kWwh. The annual output would be 175,200,000
kWh per year, using an 80-percent annual plant factor.

The boiler would be rated at 240,000 pounds per hour of
steam at 1,250 pounds per square inch gage, 950° Fahrenheit,
using SS-percent-moisture wood fuel. The boiler would be _
equipped with a traveling grate spreader stoker, retractable
soot blowers, economizer, air preheater, mechanical cyclone,
electrostatic precipitators, and a 180-foot stack. The turbine
would be a conventional, multi-stage, utility-type condensing
turbine, sized to drive the generator to a gross rate of 26.8 Mw
under design conditions. The condensers would reject heat into
the atmosphere through conventional mechanical draft cooling
towers. The generator would be a unit of 3,600 revolutions per
minute (rpm), developing 29.8 millivoltamperes (mVA) at a 90
percent power factor, and would result in 26.8 MW gross or 25.0-MW
net output.
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This plant would provide both dependable capacity and energy
to serve the Applicant's loads.

l1.4.2 Coal-fired Plant

A coal-fired steam-electric plant would be a logical
addition to generating capacity in the Pacific Northwest. It
is assumed that, without the proposed project, the Applicant
could purchase a 45-MW share of a large (800-MW) coal-fired
powerplant, although such a plant is not currently planned.
A 45-MW share of a coal-fired plant, operating at approximately 75
percent annual plant factor, would generate an annual amount of
energy equivalent to the average annual output of the proposed
project. In addition, a coal-fired powerplant would provide
dependable capacity for the Applicant. For the purposes of
comparison, Staff has assumed generic costs associated with building
an 800-MW coal-fired plant with scrubbers and a wet cooling tower.

A coal-fired steam-electric plant would require rail or
barge access for coal deliveries and would have water requirements

of nearly 16 million gallons per day.

l1.4.3 Wind Power

At the present time, large wind power machines are not
commercially available. The production of wind power in the Pacific
Northwest, however, using a wind-turbine generator (WIG) such as
the Boeing MOD-2 (2.5 MW), is considered to be technically feasible.
If, in the future, commercial production of wind power facilities
is initiated, these facilities probably would be adopted by
utilities in the area. If this happens, the 1980 regional
power bill requires that preference be given to cost-effective
renewable resources, such as wind power.

For utility applications, there are two basic wind-power
siting options, dispersed sites and the "wind farm® concept.
The current state-of-the-art indicates that each option would
use a 2.5-MW WIG, with associated controls and auxiliaries.
Wind-powered units are now being tested for performance in an
operating electrical supply system.

Staff estimates that WIG's in Washington could likely be
operated with annual capacity factors of 35 percent, based on an
average wind power density of 400 watts per square meter and a
conversion efficiency of 33.4 percent., Since the wind turbines
can only be operated under specified wind conditions, they are
considered by Staff to have no dependable capacity for system
planning purposes. Thus, WIG's provide no dependable capacity
in comparison to the proposed project, and a backup capacity
such as that provided by combustion turbines would be required.
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Power produced by WIG's, when not needed to supply load,
could be used by the Federal hydro system to conserve water or
to off-load steam electric plants. The limit of the Federal
hydro system to absorb intermittent or dump power sources has not
been analyzed by Staff.

1.5 ECONOMIC COMPARISON OF PROPOSED PROJECT AND NONHYDROELECTRIC
ALTERNATIVES

An economic comparison of the proposed project and the wood-
waste and coal alternatives discussed in Section 1.4 is presented in
Table 1-7. Life-cycle analysis of the proposed project and of
its alternatives indicates that the proposed Cowlitz Falls Project
is the most economical source of additional generation to the
Applicant.

1.6 EFFECT OF BONNEVILLE'S NEAR-TERM RESOURCE ACQUISITION POLICY
ON THE ECONOMICS OF THE COWLITZ FALLS PROJECT

As discussed in Section 1.2, BPA currently predicts an
excess of generation would be available until the early 1990's.
BPA has informed the Applicant that it would not be interested
in acquiring the Cowlitz Falls Project in the excess period
at the project's actual cost of power (65.3 mills/kWh in 1988).
Therefore, in the years from the projected project-on-line date
of 1988 until the year 1992, when other generating resources will
need to come on-line, the Applicant may be forced to sell the
output of the Cowlitz Falls Project at a price less than the
actual cost of generation.

Staff performed a life cycle study comparing the cost of
Cowlitz Falls generation to the revenue that the Applicant might
receive for the project. The expected revenue assumes the output
of the Cowlitz Falls Project would be sold at coal fuel replacement
cost during the excess period from 1988 till 1991, and at the
cost of a coal plant's fixed plus variable costs from 1992 on.
Staff's analysis is presented in Table 1-8. On this basis, the
project still shows an advantage over the alternative during the
study period, with a levelized annual benefit of 4.2 million
dollars. .
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Table 1-7 . Economic comparison of proposed project and alter-

natives (Source: Staff).

~ Proposed Wood-waste Coal-fired
Project plant plant
Installed capacity (mwW) 70 40 45
Dependable capacity (MW) 11 40 45
Capacity adjustment for - 0 -29 -34
equivalence (additional -
supplemental capacity to
make alternatives capacity
equal to the proposed
project) 1/
Total estimated capital cost
for January 1988 on-line 2/
date
(millions) 154.00 116.16 96.93
($/KW) . 2,200 2,904 2,154
Adjusted dependable capacity 11 11 11
Generation: 50-year average
(Gwh) 267.2 267.2 267.2

Total cost of capacity of
alternative plus supplemental
capacity

(millions) 154.00 96.88 74.32

1988 annual cost of alter-
native plus supplemental
capacity and energy 3/

(millions) 17.45 23.08 16.85
(mills/Kwh) 65.3 86.4 63.0

50-yr. levelized annual
cost of alternative plus
supplemental capacity and

energy 4/
(millions) T 17.98 . 33.42 24.08
(mills/Kwh) 67.3 125.1 '90.1
1/ Supplemental fossil-fueled plant dependable capacity is that

amount of dependable capacity needed in addition to the steam
project alternatives, to make them equivalent to the Cowlitz
Falls Project alternative. The negative sign indicates a credit
for additional dependable capacity.

Rydro and wvoodwaste plant capital costs are midpoint construction
level.

1986 annual cost of alternatives, plus supplemental capacity and
energy, including operation and maintenance (O and M) and adminis- .
trative and general (A and G) costs.

S50-year present-worth levelized annual costs of alternative plus

supplemental capacity and energy, based upon 10 years of escalation
of 10 percent for woodwaste and coal fuel, and 6 percent for O and M.

ERRATA
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2. PROPOSED ACTION AND ALTERNATIVES

2.1 COWLITZ FALLS PROJECT - APPLICANT'S PROPOSAL
2.1.1 Location
The proposed project would be located on the Cowlitz River
at RM 88.6, approximately 13 miles downstream from the town
of Randle in Lewis County, Washington (Figure 2-1).

2.1.2 Proposed Facilities

The proposed project would include the dam and integral
spillway, reservoir, power intake, powerhouse, tailrace, and
downstream channel improvements (Figure 2-2).

2.1.2.1 Dam and Reservoir

The dam would be a concrete-gravity dam with an ogee
spillway overflow section, containing four radial gates. The
dam would extend 140 feet above the excavated streambed, and
would have a 15-foot-wide, 800-foot-long crest. The spillway
would have four 60-foot-wide spillway bays, each equipped with
a 60-foot-wide and 36-foot-high radial gate. The power intake
would be integral with a nonoverflow, gravity section of the
dam, and would consist of two rectangular, bellmouth openings,
each 27 feet wide and 33 feet high, leading to 18-foot-diameter
steel penstocks that would lead to the powerhouse. A steel
trashrack and sediment control wall would protect the intake
openings (Figure 2-3).

The reservoir would inundate the existing channel and
portions of the Cowlitz and Cispus floodplains to normal
maximum elevation of EL 866. The reservoir would extend
about 12.3 miles up the Cowlitz River towards the town of
Randle, Washington, and 1.7 miles up the Cispus River,
covering 870 acres with a total volume of 13,150 acre-feet.

2.1.2.2 Powerhouse

The powerhouse would be integrated with the dam and intake
structure. The powerhouse would contain two Kaplan turbines
connected to synchronous generators, each with a rated output of
approximately 35,100 kW. The average head on the turbines
would be 97 feet.

2.1.2.3 Tailrace and Downstream Channel
A tailrace with an average width of approximately 100 feet

would be excavated in rock to the river channel from the downstream
end of the powerhouse draft tubes. At the draft tubes, the tail-
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race would extend upward on a 6 to 1 slope to the invert of the
river. The tailwater level would be approximately EL 768 at
10,000 cubic feet per second flow, resulting in a minimum tailrace
depth of 32 feet.

The downstream channel would be improved by widening a few
constrictions and lowering the riverbed in the riffle area for 1
mile downstream of the dam construction area (Figure 2-2).

2.1.2.4 Access Facilities

Two access roads would be provided to the project site. An
existing county road (Falls Road) and private roads would be
upgraded to form the north access roads. An existing logging road
would be upgraded to form the south access road. The north access
road would terminate about half a mile upstream of the dam near
the present stream gaging station. The south access road would
begin about half a mile downstream of the dam at Champion
International's logging road and continue past the dam site to
a spoil site 1.2 miles upstream of the dam (Figures 2-2 and 2-3).

2.1.2.5 Transmission Facilities

Transmission facilities would consist of step-up transformers
and a switchyard to transform the generator output voltage to
115 kV. The transformer would be located on the roof of the
dam/intake structure and the switchyard would be located approxi-
mately 500 feet downstream. The new, 115-kV single-circuit
transmission line would be 5 1/2 miles long and would connect
the switchyard to the Applicant's planned Glenoma:- Substation
near the town of Glenoma. The Glenoma Substation would be
connected to the existing transmission system.

Beginning at the switchyard, the transmission line would
traverse westward along the south shore of the Cowlitz River
for approximately 0.33 mile before turning northward, crossing
the river. The line would cross a private logging road about
0.5 mile north of the river. North of this private road, the
transmission line would travel northward following the Range
SE - Range 6E section line for approximately 1l mile to the farm
located at the northeast corner of Section 36, Township 12 N,
Range 5 E. Then the line would travel northwestward a quarter
of a mile to Meade Hill Road before ascending the ridge,
passing between Dog Mountain and Glenoma Peak, and intersecting
an existing local service line on the west side of Meade Hill
Road. This line would be upgraded to 115 kV. The line would
parallel Meade Hill Road for three-fourths of a mile to Route 12,
where it would connect into the proposed Glenoma Substation.

2.1.2.6 Proposed Recreational Facilities

The Applicant proposes initially to develop recreational
facilities at three sites, two within the project boundary, the
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Cowlitz Falls campground (113 acres) and the Cowlitz Falls boat
launch (9 acres) and one outside the project boundary, a day-use
park (5 acres). The locations of the proposed sites and the
number of facilities to be developed at each are shown in

Figure 2-4 and Table 2-1, respectively. Based on the demand
criteria defined in Exhibit R, the Applicant has provided for
expansion of the recreational facilities at the Cowlitz Falls
campground and at two other sites within the project boundary
that are reserved for future recreational development. The
additional facilities to be developed in the future at the
Cowlitz Falls campground are also shown in Table 2-1. Detailed
plans for the recreational facilities would be developed in
cooperation with the Lewis County Parks and Recreation Department
to meet or exceed their design criteria. The Applicant has
negotiated an agreement with Lewis County to operate and manage
the project's recreational facilities.

The construction of the recreational facilities during the
initial development would begin at the start of construction of
the Cowlitz Falls Dam. The Applicant would be responsible for the
purchase or lease of the land, the initial construction costs of
recreational facilities at the three sites, and the purchase of
the land reserved for future development. The Applicant would also
be responsible for any operational costs in excess of user fees,
Development costs, including land purchases, are estimated by the
Applicant to be approximately $1,549,000, or about 2.2 percent of
the total project cost.

2.1.3. Land Requirements

The project would require 1,830 acres of river-bank lands
and river channels. The land within the proposed project would
be used for the following specific facilities shown in Table 2-2.

No United States lands would be affected by the proposed
project. The land is owned by private individuals, state and
local governments, and private companies. The current ownership
of the land is summarized below in Table 2-3.

2.1.4. Spoil and Borrow Areas

) The total volume of spoil from the entire project is
estimated to be 1 million cubic yards. The spoil disposal site is
located south of the confluence of the Cowlitz and Cispus Rivers
(Figure 2-2). This site would be properly stabilized and ultimately
become part of the area inundated by the reservoir. Two additional
sites, both located north of the Cowlitz River, at the Champion
International wooden bridge, would be investigated for disposal of
spoil. Most of the construction material required for the project
would .be imported to the site from commercial suppliers, although
the Applicant plans to study. the feasibility of utilizing some of
the construction materials from the Ancestral Valley. .
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Table 2-1. Cowlitz Falls Project proposed recreational facilities
(Source: Aapplication, Exhibit R).

Cowlitz Falls Campground Initial Future
Boat launch (lanes) 2
Boat launch car/trailer parking spaces 75
Boat launch car parking spaces 15
Trailer campsites 35 38
Tent campsites 50 S0
Trailer sewage dump 1
Park entry station 1
Manager's residence 1
Water system 1
Land (acres) 113
Picnic units 75 S0
Day use parking spaces 75 125

Cowlitz Falls Boat Launch

Boat launch (lanes) - 2
Car/trailer parking spaces S0
Car parking spaces 40
Land (acres) 9

Picnic units ‘ 40

pay Use Park

Picnic shelter/restrooms

Picnic units-

Multipurpose athletic field

Parking spaces 8
Land {acres) :

VO o~
[
N

1/ Personal communication with Applicant.
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Table 2-2. Land requirements of the proposed project (Source:
Application, Exhibit W, as modified by Staff).

Purpose Acreage
Dam and powerhouse 20
Reservoir ' 870
Buffer zone/wildlife mitigation 665
Transmission corridor 36
Construction yards and roads : 20
Downstream channel 44
Recreation __175
Total - 1,830

Table 2-3. Current use category of the proposed project area
(Source: Application, Exhibit F, as modified by

staff).
Current use category ’ Acres
Washington State Department of Natural Resources 540
City of Tacoma 140
Commercial timberland 750
Agricultural land 250
Rural land 150
Total . 1,830

2.1.5 Work Force Requirements

The numbers of construction personnel who would be employed
at the construction site would range from 15 to 195 persons and
would average 130 workers. In total, the Cowlitz Falls Project
would require 4,430 man-months of construction labor (Section
4-1.14.1).

2.1.6 Construction Schedule

The proposed construction schedule for the Cowlitz Falls
Project as submitted in the FERC license application (Figure 2-5),
is based on the expected award of a contract for final design
during the summer of 1981, and on the start of commercial
operation in January 1986. As of January 1983, no contract for

‘the final design had been awarded by the Applicant. A more

realistic expectation for the start of commercial operation
would be January 1988,
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2.1.7 Compliance with Applicable Laws and Regulations
In addition to the pending application before the Federal

Energy Regulatory Commission, the Applicant may need the following
permits or authorizations:

Federal

(1) United States Army Corps of Engineers
- Section 404 (Clean Water Act) permit

(2) Federal Aviation Administration
- determination of no hazard of transmission lines

State and Local

(1) Department of Ecology

- reservoir permit ,
(includes dam safety approval)

- permit to appropriate public waters
- change of permit or certification of water right

- flood control zone permit
(may be obtained with the Lewis County Planning Department)

- state waste discharge permit

- water quality certification (Section 401 permit)

- short-term exception to water quality standards
(2) Department of Natural Resources

-'forest practices application notification

- surface mine reclamation permit

- slash burning permit

- dumping permit

- right-of -way permit

- gpplication to purchase valuable materials

- permit to temporarily chanqe land boundary mafker
(3) Departments of Fisheries and Game

- hydraulic project approval
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(4) Office of Archaeology and Historic Preservation
- archaeological approval of project
(5) Department of Transportation

- permit to operate overweight vehicles on state highways
- state highways franchise/permit

(6) Department of Labor and Industries
- electrical permit
(7) Southwest Washington Air Pollution Control Authority

- burning permit
- new source construction approval

(8) Lewis County Planning Department
- shoreline substantial development permit
- shoreline management variance
- shoreline conditional use permit
(9) Lewis County Department of Public Works
- upgraded road approval _
.= interlocal agreement for construction on gounty roads
- surface water drainage plan approval
- permit to operate overweight vehicles on county roads
- temporary road closure permit '
- building permit
(10) Lewis County Health Department
- sewage holding tank variance

2.1.8 Design Limitations--Seismic Risk Evaluation

The present seismicity of the western United States is
largely controlled by the northward movement of the Pacific plate
‘as it abuts the North American plate. In the Pacific Northwest,
geologic processes are further controlled by the interaction and
deformation of several subplates. Of particular significance is
the Juan de Fuca plate, which has been driven eastward, and
subducted, or thrust, beneath the North American plate. The major
earthquake activity throughout the region is related to this
subduction zone. Although the entire subduction zone would appear
susceptible to earthquake activity, the historic record indicates
that most of the earthquake activity has been concentrated in the
Puget Lowland, north of the proposed project.

In published geologic literature, there are no major faults
within a 25-mile radius of the proposed project site and relatively
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few within a 50-mile radius. The most significant fault is probably
the Olympia fault, which is inferred to be located along the south-
western boundary of the Puget Lowland. The point of the fault
nearest to the proposed site would be approximately 25 miles north-
west of the project. The Olympia fault is postulated to be a
normal, seismically active fault with a northwesterly strike and an
approximate length of 50 miles.

Detailed regional geologic mapping places a fault 15 miles
northeast of the proposed site; several smaller faults also occur
near Morton, Washington, 7 to 8 miles northwest of the proposed
project site. These faults occur in rock of Eocene age (40 million
years ago) and show no physical evidence of displacement since that
time.

A shallow earthquake of tectonic origin occurred 15 miles
from the site on February 13, 1981, indicating the existence of a
possible active fault near the project area. Horizontal ground
motion appeared to occur along the fault during the earthquake.
Preliminary indications are that the fault is capable of producing
shallow earthquakes (within 4 miles of the surface), with a Richter
Magnitude of 6 or 7. These data will be considered in the final
seismic design studies for the proposed project.

Preliminary studies by the Applicant- indicate that large
historical seismic events occurred at a sufficient distance so
that a high level of shaking at the proposed dam would not be
expected. Shaking from the nearer, smaller intensity earthquakes
should cause no problems for project facilities.

The site of the proposed project is located on the boundary
of Zones 2 and 3 of the 1979 Unified Building Code Seismic Risk
Map of the United States. For design purposes, the conservative
approach would be to consider the higher seismic risk of Zone 3.

Zone 3 is generally considered to have a potential for
experiencing major damage similar to that described for intensity
VIII, or higher, of the Modified Mercalli scale, and a seismic
coefficient of 0.10g. According to Algermissen and Perkins (1976),
there is a l0-percent chance that the level of peak horizontal
ground acceleration expected at the site will be greater than 0.1
within a 50-year period.

Inasmuch as the Applicant identified no faults at the site,
ground displacement beneath project features is not considered a
likely event. Shaking, therefore, appears to be the only seismic
condition which needs to be considered in the design. Considering
the known seismic condition, a coefficient of 0.1g is recommended
for use in the pseudostatic analysis in the preliminary design
phase. If the proposed project is licensed, the Applicant would
conduct a more thorough seismological investigation for the final
design so that a maximum potential earthquake can be defined, as
well as the seismic parameters that might be expected at the site.
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2.1.9 Operation and Maintenance

2.1.9.1 Operation

The proposed project would be operated as a run-of-
river plant, with the turbines functioning at maximum efficiency
and the reservoir operated to maintain maximum head and and minimize
spill. With this operation the reservoir would essentially
remain at a constant elevation for the majority of the year.

During ‘the months of August through October, inflows less
than 1,500 cfs would be regulated to increase turbine efficiency
if Riffe Lake filled the downstream channel; otherwise, flows
below the minimum hydraulic capacity of 1,000 cfs would be
spilled.

The maximum hydraulic capacity of the units at the proposed
project is approximately 10,000 cfs.

2.1.9.2 Maintenance

Hydro projects typically require less maintenance than
other types of generating stations. Routine maintenance of the
project would consist of lubrication, painting, and minor repairs
of project machinery, selective cutting of trees along the trans-
mission line right-of-way, repair of project roads, and removal of
trash from the storage reservoir to prevent a blockage of the
intake and spillway structure. The generat1ng units and other
project works would be scheduled for inspection and major repa1rs
during periods of low demand and streamflow.

2.1.10 Future Development

The Applicant does not have future plans for installing
additional turbine generation in the powerhouse. The additional
head available above EL 866 would not be utilized by the Applicant
for power production. The proposed facilities would maximize the
available water resources for EL 866. If future demand warrants,
additional recreational facilities may be provided.

2.2. ALTERNATIVE DESIGN OF THE PROPOSED ACTION

2.2.1 Alternative Powerhouse Arrangements

To take advantage of the additional head that is available
when Riffe Lake is drawn down for flood control purposes, seven
arrangements for moving the powerhouse downstream were considered.
The majority of these arrangements involve utilizing the selected
dam site, moving the powerhouse downstream, and incorporating
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various lengths of power canal and tunnel. If the entire dam and
powerhouse were moved downstream to the lowest location at RM 85,
the incremental energy would be approximately 65 GWh. When the
increamental construction cost was compared to the incremental
value of energy, none of these alternatives was found to be
economically feasible even without minimum flow releases. With
the required minimum fish release flows, these arrangements with
canals or tunnels would be even less feasible. Therefore, these
arrangements were not considered viable.

2.2.2 Alternative Reservoir Levels

Environmental and engineering investigations were conducted
for the proposed project to select a reservoir elevation.
Analyses were performed for reservoirs with maximum surface
elevations at EL 862, EL 866, and EL 872. Based on comparative
economic analyses, all three alternatives were found to be
economically feasible, and each had a benefit-to-cost ratio of
approximately 1.2 for a bond interest rate of 8 percent. The
total cost of energy varied from 47 to 48 mills per kWwh.
Incremental analyses indicated, however, that the reservoir
elevation of 866 feet would have the lowest unit cost of energy.

Impacts on agriculture were found to vary significantly
with the reservoir elevation. The incremental increases in net
costs that occurred at or above EL 866 are partially due to the
amount and unit cost of land that would have to be purchased for
EL 872 because of its impacts on agricultural land in the valley
_ south of Randle. EL 872 would directly impact 1,070 acres of
cultivated land through inundation or changes in groundwater
condition. Additional noncultivated farmland would also be
impacted, and 10 farms would be displaced by the project. The
study concluded that neither EL 862 nor EL 866 would significantly
impact agriculture because they would remain within the existing
river channel above RM 95. Other environmental and land use
impacts were found to vary slightly with reservoir elevation.

The Applicant claims that it has proposed EL 866 because
significant reductions in environmental impact of the project
are realized by lowering the reservoir by 6 feet from EL 872,
which would generate the maximum amount of energy.

The Applicant did not conduct a detailed study of the 1950
Corps of Engineers' high dam proposal, which would impound water
to an elevation of 1,100 feet, because such a project would
cause severe environmental impacts in the project area.
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2.2.3 Alternative Transmission Facilities

The transmission line system, as presently proposed,
includes a new segment of transmission line corridor that was
selected after conducting a study consisting of identifying
and evaluating alternative interconnecting points and alternative
transmission line corridors.

2.2.3.1 Transmission Interconnections

A review of Applicant's service area, the existing high-
voltage facilities in the area of the proposed project, and
Applicant's plans for supplying future system growth indicate
the possibility of nine potential points of interconnecting the
output of the proposed project with the transmission system in
the area that is identified in Table 2-4.

Table 2-4. Possible interconnecting points (Source: Application,
Exhibit W, Table 13-10).

Approximate

Interconnection Voltage distance
point number Interconnection point name . (kV) (miles)
1 Randle S/S 69 -12.8

2 Proposed Glenoma S/S 69 5.2

3 U.S. Plywood Tap 69 10.3

4 Morton S/S (BPA) 69 12.4

S Mossyrock S/S- 69 23.6

6 Silver Creek S/S, 69 (BPA) 69 28.4

7 Silver Creek S/S, 230 (BPA) 230 28.4

8 Mossyrock Hydro -Plant (TCL) 230 19.9

9 Mayfield Hydro Plant (TCL) 230 28.9

BPA = Bonneville Power Administration
TCL = Tacoma City Light

Point no. 1 was eliminated because of high capital cost,
high potential environmental impact, and high transmission
losses.  Points nos. 3, 4, and S were eliminated because they
would require longer, new transmission lines without giving
any readily identifiable advantages over point no. 2. Points
nos. 7 and 9 are basically the same as point no. 8, but would
require longer transmission lines, and were, therefore, eliminated
because of higher transmission losses. Thus, points nos. 2,

6. and 8 are potential interconnecting points. Point no. 2,
interconnection with the Applicant's proposed Glenoma Substation,
was selected because it was estimated to be the least costly

and would cause the least adverse environmental impact.

—-———
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2.2.3.2 Alternative Transmission Line Corridors

A new transmission line corridor is required between the
proposed project site and the selected interconnection point,
the proposed Glenoma Substation. (See Figure 1l-1l.) The factors
used in evaluating three alternative transmission corridors
" are minimization of construction costs, minimization of transmission
line length, minimization of environmental and visual impacts,
and compatibility with existing land use. A summary description
of each of the three transmission corridors is as follows:

Corridor A

This transmission corridor is approximately 8.7 miles in
length and is approximately 54 percent greater in cost than
Corridor B. Corridor A goes through a hang gliding recreational
area, is approximately 67 percent longer, is visible along existing
roads and the Riffe Lake shore, but has the least impact on
existing dwellings. 1Its vulnerability to damage should be greater
than Corridor B's.

Corridor B

This transmission corridor is approximately 5.2 miles in
length and has the least engineering cost mainly because of its
shorter length. The line's vulnerability to damage should not be
great.

Corridor C

This transmission corridor 'is approximately 8.6 miles in
length and is approximately 33 percent greater in cost than
Corridor B. Corridor C also has the greatest impact on dwellings
and is the least reliable of all the alternatives.

Alternative Corridor B was selected because the Applicant
found it to have the least engineering cost and the least potential
for adverse environmental impact. A summary of the evaluation of

the transmission line corridors is given in Table 2-5.
2.3 WOOD-FIRED GENERATING PLANT

2.3.1 Location and Land Reguirements

Thirty acres has been identified as the minimum site size
for a wood-fired generation plant rated at 25 MW (Trans-Energy
Systems, 198l). 1In addition, the site must have road access for
logging trucks and chip vans (80,000 pound gross vehicle weight)
for fuel delivery. A site would be needed for an ash disposal
of 19.2 tons per day. (The Centralia landfill could serve this
purpose.) The site would also have to have access to water,
which would be required at the rate of approximately 600 gallons
per minute. The water source could be either river water or
water from wells.



2-18

Table 2-5. New transmission line corridor evaluation summary

(Source: Application, Exhibit W).

Alt. study Alt, study Alt. study
Evaluation factor Corridor A Corridor B Corridor C
General data
a. New line length (miles) 8.7 5.2 8.6
b. Rebuild (miles to Silver
Creek Substation) 25.0 25.0 25.0
Environmental -
a. Clearing (acres) 42.5 33.4 23.8
b. New right-of-way (acres) 44.0 36.2 25.3
c. Recreation, hang
gliding (miles) 2.2 0 0
d. Visibility (miles) 8.2 4.0 8.5
Engineering costs ($1,000)
a. New transmission line 616.5 338.0 638.0
b. Clearing 126.0 106.2 66.3
c. New right-of-way 176.0 144.8 101.2
d. Access (new) .17.5 18.0 3.5
Total 936.0 607.0 809.0
Demography =- Number of dwellings 14 20 27
Reliability
a. Line length (miles) 8.7 5.2 8.6
b. Tree-lined right-of-way
(miles) 10.2 6.7 4.5
_ c. Existing road (miles) 5.2 1.6 7.9
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Two sites have been identified by Trans-Energy Systems as
potential sites for a woodwaste generating plant. Both sites are
located in southwestern Washington, in the eastern portion of Lewis
County. Both sites are in Township 12 N., Range 7 E., Western
Meridian. Site A is located in section 15 and is adjacent to the
Cowlitz Stud Company. About 40 percent of this site is currently
used by the company for log storage. The remainder of the site
consists of field and forest. Site B is located in section 17,
and is across from Mt. Adams Veneer Company. This site is predom-
inantly agricultural, with fringe areas of forest.

2.3.2 Construction Reguirements

No additional land is required above the 30-acre site
already specified. It is anticipated that all construction acti-
vities could be accomplished within the specified site boundaries.

2.3.3 Operation and Maintenance

In operation, the unit would be similar to a coal-fired
generating plant. Wood fuel, when received, would be processed
in order to make the fuel the proper size for introduction into
the furnace. Once the wood fuel is burned, the ash would be
removed, and transported to a landfill or other appropriate site
for disposal. Steam produced by the boiler would expand through
a standard condensing turbine, coupled directly to a synchronous
generator. Heat from the condensers would be ejected into the
atmosphere through mechanical draft-cooling towers. It is
anticipated that the unit would be operated in baseload mode.

Maintenance for a wood-fired generator would be comparable
to that for a coal-fired power plant in terms of the type and
complexity of maintenance operations.

2.3.4 Relationship With Other Facilities

The operation of the wood-fired generator would depend on
the local mills for its source of fuel, and therefore is related
to their operation. 1In an effort to minimize the problem of an
inadequate fuel supply, the plant would maintain a 60-day suppiy
of fuel on site. 1In addition, the plant would be designed to be
"retrofited to burn coal, with the addition of scrubbers and coal
handling equipment, if necessary, at a later date.
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2.4 COAL-FIRED POWERPLANT

As an alternative to building the proposed project, Staff
has also considered the effects of the Applicant's purchasing
a 45-MW share of a large (800 MW) coal-fired powerplant equipped

with scrubbers and cooling towers.

2.4.1 Location and Land Requirements

No specific site for a coal-fired powerplant has been
considered by Staff. A typical site would be near the ocean or a
river, either of which would serve as a source of cnoling water.

- The site must have rail or barge access for delivery of the coal.
Five hundred acres would be required for the plant, coal yard, and

switchgear, plus an additional 2,000 acres nearby for use as a

solid waste disposal site (Nuclear Regulatory Commission, undated).

For an 800-MW unit equipped with cooling towers, water
requirements would be approximately 7,000 gallons per minute (GPM)
lost to evaporation, plus 4,000 GPM for cooling tower blowdown,
for a total water intake of 11,000 GPM (United States Water
Resources Council, 1978). The amount of water required would

affect the site chosen.

No land requirement for transmission has been considered,
since it would vary with the site chosen and the distance from

the existing transmission grid.

2.4.2 Construction Requirements

It is anticipated that construction activities would be
contained within the site boundaries and that no temporary sites

“would be required.

2.4.3 Operation and Maintenance

A coal-fired unit of this size would be operated at or
near full power continuously (i.e., baseload). Thermal steam-
electric powerplants are subject to higher maintenance and more
forced outages than hydroelectric plants, and would have
correspondingly higher operation and maintenance expenses on
a mills per kWh basis. Staff has assumed that a coal-fired
powerplant operated in baseload could operate at approximately

75 percent annual plant factor.

2.4.4 Relationship With Other Facilities

The operation of a coal-fired powerplant would be relatively
independent of other facilities. 1Its operation, however, would
have to be coordinated with other units on the system to insure

economical operation of the overall power grid.

———
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2.5 NO-ACTION ALTERNATIVE

Staff believes that if new generating resources are not
built and if projected loads materialize, there would be an
increased probability of energy shortages above the forecast
probabilities. Staff considers the probability of these shortages
already to be higher than desirable. Eventually, a real shortage
would materialize that would be borne by the industrial customers
who have interruptible contracts with BPA. Aluminum companies are
examples of such customers. Statutory preference customers, such
as the Applicant, would not be affected initially. 1Industrial
output would eventually fall below critical levels, however, at
which point residential loads would probably have to be limited
to available energy supplies. This unpleasant sequence of events
can be avoided by pursuing cost-effective conservation and by
building renewable resource projects, such as the proposed project.






3. AFFECTED ENVIRONMENT

3.1 COWLIT2 FALLS PROJECT - APPLICANT'S PROPOSAL

3.1.1 Land Features

3.1.1.1 Geology and Soils

The proposed project would be located in the Cowlitz River
Valley in the western part of the middle Cascade Mountains, approxi-
mately 19 miles north of Mount St. Helens and 28 miles south-southwest
of Mount Rainier. The valley is oriented approximately east-west,
and is bounded by steep mountain ridges. The valley has been
partially refilled by several hundred feet of glacial till, outwash,
and lake deposits. Closely spaced glacier end moraines, deposited
by the most recent glacier in the area, form a ridge that lies
across the valley approximately S5 miles upriver from the proposed
dam site (Crandell and Miller, 1974). Upstream of the moraine ridge,
in the upper portion of proposed reservoir area, the valley floor
is generally flat, and now consists mostly of a broad river flood-
plain. Flooding by the river has caused low natural levees to form
adjacent to the river channel in this area.

Down the valley from the moraine ridge, the terrain of the
Cowlitz River valley floor, as well as that of the Cispus River,
which enters from the east-southeast about 1 mile above the proposed
dam, is one of undulating to gently rolling hills and terraces.

The river is moderately to deeply incised in this area. Thus, the
flood plain is narrow to nonexistent, and the surrounding hills and
terraces rise relatively steeply, and in some cases vertically,
from the river channel. About three-fourths of a mile downstream
from the confluence with the Cispus Rivér and about one-fourth of

a mile upstream from the proposed damsite, the Cowlitz River enters
a narrow, steep-sided valley. This valley is a relatively new -
route for the river, and lies south of and parallel to the broader
Ancestral Valley, rejoining it about 2 1/2 miles downstream from
the dam site. The two valleys are separated by a pair of high,
isolated, steep-sided hills. .

The river has cut a steep-sided channel through the glacial
and alluvial deposits to bedrock in the young valley floor. Thus,
at the proposed dam site, and for several hundred yards downstream,
the river now flows within a deep, narrow channel carved in the
bedrock valley floor. Flood flows through the constricted valley
bottom have kept the bedrock riverbanks relatively clean of
sediments and vegetation.

‘ The proposed transmission line corridor would extend
northward about 1 3/4 miles, from a saddle between the two hills
that separate the Cowlitz River Valley and the Ancestral Valley,
across the relatively level Ancestral Valley floor; would go
about 2 miles on rough terrain over a steep mountain ridge into
Rainy Valley; and would then go across the relatively level valley
floor to the proposed substation.
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The primary exposure of bedrock at the proposed project
occurs in the young valley in the area of the proposed dam site.
The rock is of volcanic origin, and consists of interbedded
andesite lava and agglomerate, with occasional volcanic sedimentary
rocks (Converse Ward Davis Dixon, 1980). The andesite lavas are
hard, massive, fine-grained to porphyritic rocks. The agglomerates
are hard to medium hard, massive rocks. They consist of cemented
fragments of older volcanic rocks that formed as hot, dry, pyroclastic
flows, or as mudflows of saturated volcanic debris. The sedimentary
rocks vary from hard to very soft, and range from fine-grained
tuffaceous shales and sandstone to coarse conglomerates that were
deposited between episodes of volcanic activity. The only other
outcrops of any size in the project area are some volcanic exposures
on the south bank and bed of the river, about 4 1/2 miles upstream
of the dam site.

Since the most recent glaciation in the proposed project .area,
the area has, on several occasions, been blanketed by pumice that
erupted from Mount St. Helens and was carried to the area by south-
west winds (Fowler and Ness, 1954). Soils on upland hills and
terraces, at elevations above the flood waters of the Cowlitz River,
are composed almost entirely of pumice fragments, varying from the
size of a small pea to more than 2 inches in diameter. These soils
are usually very loose and porous, and average between 2 1/2 and 4
feet in depth to underlying sand and gravel. On slopes, these soils
commonly consist of well-drained pumicy sandy loams. In depressions
and other poorly drained areas, the upland soils are usually pumicy
loam. On the rough, mountainous ridge between the Ancestral Valley
and Rainy Valley, the pumice layer commonly ranges from a few inches
to several feet deep on permeable, well-drained, heavy silty clay
loam subsoils.

Alluvial deposits of silt and sand, derived from volcanic
material and rock flour from glaciers at the river's headwaters,
have accumulated on the floodplain upstream of the moraine ridge,
with occasional interlayered blanketing deposits of Mount St. Helens'
pumice (Fowler and Ness, 1954). The floodplain soils are naturally
fertile. The surface soils on the floodplain are fine sandy .loam
and silt loam, resting abruptly on a 4-to 10-inch layer of loose,
porous pumice that occurs from 6 to 18 inches below the surface.
The soils on the natural levees and other well-drained, fairly
level to gently undulating areas of the floodplain 10 to 20 feet
above the normal stage of the river, are generally classified as
Siler Series Soils. The pumice layer beneath the Siler Surface
Soils is abruptly underlain by stratified fine sandy loam, fine or
very fine sand, silt loam, and occasional lenses of silt. Areas
having Siler Soils have been designated as Prime Agricultural Lands
(R. Pringle, Soil Scientist, U.S. Soil Conservation Service,
December 3, 1981, personal communication). Soils on nearly level,
poorly drained areas of the floodplain are classified as Schooley
Series Soils. The Schooley Series' pumice layer is underlain by
silty clay, or silty clay loam that is stratified with fine sand,
silt, and clay. Although areas having Schooley Soils are not
designated as Prime Agricultural Lands, primarily because of their

——
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poor natural drainage, the installation of drainage systems has
often allowed good .crop production on Schooley Soils (R. Pringle,
December 3, 1981, personal communication).

3.1.1.2 Geologic Hazards and Problems

Existing and potential geologic hazards at the proposed
Cowlitz Falls Project include earthquakes, volcanic activity,
subsurface seepage, erosion, and landslides.

No active or inactive geologic faults are known to occur
within the proposed project area, although ground shaking caused
by earthquake activity outside the project area may occur. Seismic
risk evaluation is most applicable to the design of the proposed
project, and is discussed in Section 2.1.11l.

A preliminary assessment by McBirney (1980) suggests
that the most likely potential volcanic hazards that could affect
the proposed project would be earthquakes (see Section 2.1.1l1),
ashflows, and mudflows or floods. Large ash falls would probably
be the result of eruptions at Mount Rainier or Mount St. Helens.
Mudflows and floods could originate at any of the headwaters of
the Cowlitz or Cispus Rivers because of heavy rainfall on ash-covered
slopes, or as a result of the rapid melting of ice and snow that
might accompany volcanic activity at Mount Rainier, Mount Adams, or
Mount St. Helens. The mudflows, however, would be expected to be
confined to the upper headwater areas, and the impacts of associated
floods would be expected to be largely absorbed by the broad valley
floor upstream of the project area (McBirney, 1980).

Water flowing from springs and seeps may indicate the
presence of buried seepage paths through the outwash deposits in
the Ancestral Valley. Permeable strata, such as buried kames, eskers,
pumice layers, or other sand and gravel deposits, are likely to
occur within the outwash deposits in the Ancestral Valley. Springs
and seeps occur along the north bank of the river downstream of the
dam.site, near the base of the slope, below the outwash-filled
saddle between the two isolated hills that separate the present
young Cowlitz River Valley from the Ancestral Valley.

The potential for soil erosion in the proposed project
area is minimized by the general ability of the soils to take up
water, and by the tendency for rapid and abundant regrowth of
vegetation on cut-over land. Erosion in the proposed project area
consists primarily of bank erosion along the meandering Cowlitz
River channel, on the floodplain upstream of the moraine.

A large ancient landslide mass lies on the steep south
side of the valley, about 7 miles upstream of the proposed
dam site. The valley wall had apparently been made excessively
steep by the carving action of a glacier that once occupied the
valley. When the glacier melted, the stabilizing support that had
been provided by the glacier ice was removed, and the slide occurred.
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The slide apparently took place more than 10,000 years ago, prior
to the deposition of glacial outwash deposits that partially cover
the toe of the slide (Converse Ward Davis Dixon, 1980). Although
minor slumping within the slide mass may have occurred after the
initial slide, the Applicant reports that no evidence of present-
day major slope instability problems has been found. The potential
for landsliding within the proposed project boundary is relatively
low, except for the bank sloughing that accompanies bank erosion
along the river.

3:1.2 Land Use
3.1.2.1 Existing Uses

Existing land uses within and immediately adjacent to
the proposed project boundary are shown in Figure 3-1. Table 2-3
identifies the approximate acreages of proposed project lands by
general land use or ownership categories. The two dominant land-
use categories in the project area are commercial timber and
agricultural lands.

The commercial timberland is owned primarily by timber and
wood products companies. The timberland is mostly second growth
forest and contains Douglas fir, which is the prime commercially
harvested tree in the area. A more detailed description of the
vegetation of these forested areas is given in Section 3.1.5.1.
Various stages of timber management can be seen on adjacent land
parcels, including mature growth trees ready to be harvested,
current cutting operations, previously clear-cut areas, and

reforestation areas.

Lands classified as agricultural are privately owned and
include cultivated land, unimproved pasture, rangeland, and small
woodlots. Most farms on these lands are relatively small, and some
produce hay and others cattle feed. Most of the agricultural land,
including two dairy farms, is clustered at the upper end of the
proposed project area. Some of the land classified as agricultural-
is generally floodplain or wetlands, although a system of drainage
ditches has been used to reclaim some of this area for farming use.
No farm dwellings, buildings, or other structures would be located
within the proposed project boundary.

. Other land-use classifications within the proposed project
boundary include rural land, Washington State DNR land, and Tacoma
City Light land within the Mossyrock Development of the Cowlitz
Hydroelectric Project (FERC No. 2016). These lands are generally
in a natural state; they contain no dwellings or permanent
structures, and have few fences and other improvements. Although
some U.S. Forest Service lands in the Gifford Pinchot National
Forest are located in the proposed project vicinity, none would be
located within the proposed project boundary. The land uses within
the proposed transmission line ROW are primarily rural lands and
commercial timberland in private ownership.
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 The nearest community in the project area is the town of
Randle, located on U.S. Highway 12, about 1 mile north of the
uppermost end of the project boundary.

The majority of the access roads to and from the proposed
project area are privately owned and maintained by Champion
International. The actual ownership of the roads in the project
area is shown in Figure 3-2.

Lewis County does not have either comprehensive zoning or
a land use plan. The lands within 200 feet of the shorelines of
the Cowlitz and Cispus Rivers have been designated as part of the
rivers of statewide significance by the county under the State
Shoreline Management Act of the 1979 Revised Code of Washington
State. These lands are also included under a county-implemented
Shoreline Master Program, which limits the amount of timber that
can be harvested over a l0-year period, and requires that develop-
ment within the 100-year floodway follow Federal guidelines. The
shoreline areas within the proposed boundary are classified in
the Lewis County Shoreline Master Program as "conservancy," and a
conditional use permit would be required for the development of
the proposed project.

3.1.2.2 Existing Recreation

The major recreational activities in the proposed project
area are informal camping and bank fishing for salmon, trout, and
whitefish. Bank fishermen use the Cowlitz and Cispus Rivers
wherever access is possible; the areas which receive the heaviest
usage for camping are the wedge of land located near the confluence
of the two rivers and the area in the vicinity of the Champion
International concrete bridge.

Hunting for game birds and small and large mammals is
a locally popular recreational pursuit within the project area.
Species sought by hunters include ruffed grouse, hare, elk, and
deer. The scouting of deer and elk is also popular. The favorite
hunting lands within the proposed project area are those bordering
on the two rivers near their confluence (Wood et al., 1980).

Other recreational activities in the proposed project vicinity
include kayaking on the Cowlitz River upstream of the confluence
with the Cispus River, rafting on the rapids near the proposed dam
site, and hang gliding at Dog Mountain, approximately 3 miles north-
west of the proposed dam site.

U.S. Highway 12 is the primary transportation route to the
proposed project area from the more populated western end of Lewis
County, where the cities of Chehalis and Centralia are located.

As shown in Figure 3-3, Lewis County has a mixture of
existing public recreational facilities and areas operated by
Federal, state, and local agencies. Table 3-1 identifies, by
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Table 3-1. Lewis County recreational inventory. 1/
Category Local State Federal Private Total
Msnber of recreational sites 66.0 17.0 19.0 27.0 129.0

Total acres 2,102.3 111,361.6 483,172.0 4,440.0 601,075.9

Designated acres 2,102.3 1,555.2 99,197.0 102,854.9

Developed acres 575.3 155.2 363.0 1,093.2

Undeveloped acres 1,527.3 1,400.4 98,834.0 101,761.7

Multiple use acres 109,806.0 383,975.0 493,781.0
Frontfeet frestwater shoreline 86,737.0 104,595.0 22,120.0 213,452.0

Onsite parking 4,201.0 1,251.0 256.0 5,708.0

Offsite parking 39.0 3.0 42.0
Athletic fields 76.0 1.0 77.0
Acreage of athletic fields 209.3 1.2 210.5
Lineal feet of swimming beach 695.0 300.0 1,000.0 200.0 2,195.0

paved launch lanes 5.0 6.0 11.0

Unpaved launch lanes 2.0 1.0 1.0 4.0

Total launch lanes . 7.0 7.0 1.0 2.0 17.0
Boat moorage slips/spaces 100.0 100.0
poat moorage buoys
Boat-car/trailer parking 120.0 482.0 602.0

Fishing — shore access 12,0 9.0 18.0 39.0

Fishing — pier/dock 2.0 2.0
Picnic tables in day use areas 485.0 186.0 360.0 1,031.0

Pichic shelters 18.0 7.0 ~ 25.0

Camping units 141.0 189.0 625.0 1,686.0 2,641.0
Miles -- hiking trails- 11.4 19.4 402.0 35.0 467.8
Miles -- bridle trails 335.0 25.0 360.0
Miles — bicycle trails 4.0 40.0 44,0
Miles — motorcycle trails 4.0 9.8 152.0 164.8
Miles -- four-wheel drive trails
Miles — snhowmobile trails 4.0 4.0
.Miles — cross country ski/

Snowshoe trails 4.0 89.0 93.0
Designated trailheads 7.0 5.0 12.0
pParking at trailheads 237.0 237.0
Nature trails 7.0 1.0 1.0 9.0
Horseshoe pits 6.0 6.0
Arboretums 3.0 3.0
Day camp areas 5.0 5.0
Group camp facilities 5.0 2.0 4.0 11.0
Envirowental learning centers 5.0 5.0

1/ (Source: washington State Interagency Cammnittee for Outdoor Recreation, 1979, as modified by Staff.
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categories and sponsors, the inventory of existing recreational
facilities in Lewis County (Washington State Interagency Committee,
1979).

The boundary of the Gifford Pinchot National Forest, which
provides numerous multiple-use public recreational areas and
facilities, abuts the proposed project boundary near the proposed
dam site.

Table 3-2 contains recreational visitation figures extracted
from the FERC Form 80's, Licensed Projects Recreation Reports, for
two developments of the Cowlitz River Project (FERC No. 2016),
Mayfield and Mossyrock (Riffe Lake), which are located just down-
stream of the proposed project. This table shows the degree of
utilization of existing recreational facilities, and provides a
baseline for comparison with the proposed project's visitation
estimates found in Exhibit R of the Application.

The Cowlitz and Cispus Rivers from their confluence upstream
have been listed by the Heritage Conservation and Recreation Service
in a nationwide rivers inventory (1980). The inventorv identifies
"those outstanding rivers and river segments still remaining in a
relatively natural, undeveloped condition®™ that are suitable for
further study, to determine if they would be potentially eligible
for inclusion under Section 5(d) of the Wild and Scenic Rivers Act
(P.L. 90-542, as amended).

3.1.3 Meteorology

3.1.3.1 Climate

The climate of the area is considered to be midlatitude,
west coast, marine type, which is characterized by dry cool summers
and mild moist winters. The average minimum and maximum tempera-
tures for the summer months (June through August) are 45°F and 70°F,
with a normal daily range of between 25°F and 30°F. During the
winter months (December through February), the normal range of
temperature is between 10°F and 15°F, whereas the average minimum .
and maximum temperatures for this time of the year are 25°F and
40°F (U.S. Department of Commerce, 1968).

The amount of precipitation that the project area receives
during the year is controlled by the microclimatic conditions that
occur in the mountainous region of the northwest. In general,
the area of the Cascade Mountains that encompasses the project
area receives between 50 and 112 inches of rain annually. The
greatest amount of precipitation falls from November through
February; the least amount of rain falls during the late spring
and the summer months of May through August (U.S. Department of
Commerce, 1968).

According to data obtained by the Applicant from the
National Weather Service for the period from 1966 to 1980




Table 3-2. Recreational visitation at the Cowlitz River Project (Source: Federal Energy
Regulatory Commission, 1973, 1975, 1977, 1979, 1981).

Years . Annual visitation Percentage Peak weekend
(calendar) (in 1,000 of recreation days) 1/ of estimated (in 100's of recreation days)
Reported Ultimate (est.) capacity reached Reported Ultimate (est.)

Mossyrock Development

1972 115 178 . 65 14 21
1974 24 142 17 6 a2
1976 24 142 17 | 6 a2
1978 67 160 '42 | 8 24
1980 24 142 17 | 6 a2

Mayfield Development

1972 229 340 67 27 40
1974 320 535 60 111 170
1976 320 535 60 111 170
1978 315 515 61 108 160
1980 360 535 67 171 220

l/ A recreation day i1s a visit to the project by one individual for any portion of a
24 hour day.

T1-¢t
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for the Randle area, there is little significant difference in
the monthly fog frequency from one month to the next. The fog
that frequently occurs at Riffe Lake is usually dissipated by mid-
morning, and lasts the entire day for only 1 to 2 days a year.

3.1.3.2 Air Quality

The air quality of the project area ranges from good to
excellent. Point sources of air pollution located in the Randle
area consist primarily of woodwaste burners associated with the
lumber industry. The Applicant states that a total of 30 emission.
sources has been identified by the Washington Department of Ecology.
The majority of these sources is comprised of wigwam woodwaste ‘
burners. Woodburning stoves also contribute to the degradation of
the air quality.

The Environmental Protection Agency was empowered by the
Clean Air Act of 1970 to classify various areas of the country
according to the purity of air quality. Class I areas are those
that have exceptionally good air quality, while Class II and
Class III areas have poorer air quality. Mount Rainier National
Park, Mount Adams Wilderness Area, and Goat Rocks Wilderness Area
are all Class I areas. These areas are located just east of the
proposed project. The Randle area is a Class II area.

3.1.3.3 Noise Levels

The two major sources of noise in the immediate vicinity
of the proposed project would be traffic on .major highways and
the operation of sawmills and wood products plants. Some noise
would also be caused by the equipment used in the timber harvesting
operations that occur throughout the project area.

3.1.4 Agquatic Environment

3.1.4.1 Water Quality and Quantity

Water Quality

The water quality characteristics of a watercourse, both
chemical and physical, are primarily a function of the geology and
land uses occurring in a watershed. The Cispus and Cowlitz water-
sheds are devoted to agriculture, forest products industries,
timber harvesting, and recreational use. Pollutant inputs from
these kinds of land uses are dependent upon surface runoff.

Thus, in the absence of point sources of pollution, and during
periods of low flow, the water quality of the Cowlitz and Cispus
Rivers reflects the chemical nature of the soils in the watersheds.
During periods. of highflow, however, water quality is degraded
through the introduction of pollutants from the land surface.
Nutrients and sediments from cropland, along with bacteria from
pastureland and poorly drained septic fields, are introduced into
the rivers by surface runoff. 1In addition, runoff from the wood
storage areas of various lumber industries contributes wastewater
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with high levels of biochemical oxygen demand (BOD). The periodic
inputs of pollutants during periods of precipitation account, in
part, for the variability of such water quality parameters as the
total coliform bacteria, phosphorus concentrations, and nitrogen
concentrations listed in Table 3-3,

The water quality of the Cispus River meets the state
standards for Class AA designation. These criteria are that fecal
coliform concentrations should not exceed 50 cells per 100 ml, pH
should be between 6.5 and 8.5, and dissolved oxygen concentration
should exceed 9.5 mg per liter (Washington Department of Ecology,
1977). The Cowlitz River, based upon such water quality parameters
as fecal - coliform concentration, pH, and dissolved oxygen, as well
as on the uses that the river could accommodate, could also meet
the state criteria for a Class AA stream. The uses that a Class
AA stream could accommodate include: water supplies for domestic,
industrial, and agricultural use; wildlife habitat and stock
watering; general recreation and aesthetic enjoyment; and fish
production, rearing, and harvesting.

The May 18, 1980, eruption of Mount St. Helens deposited
ash in the upper reaches of the Cispus and Cowlitz watersheds.
Ash deposits up to 2 inches thick were observed on the southern
boundary of the Cispus watershed. The exact impacts of the ash
deposits on the water gquality of the project area are not known at
present; preliminary reports have shown, however, that the ash will
chemically alter water percolating through it. Leachate of volcanic
ash collected near Moses Lake was found to contain significant
concentrations of such nutrients as ammonia, nitrate, and phosphate
(Taylor and Lichte, 1980). According to the U.S. Geological Survey
(1981), lakes located within 9 miles of Mount St. Helens showed
marked increases in conductivity and nutrient levels, but a lake
37 miles away failed to show any significant changes in water
quality. The proposed reservoir would be located approximately 20
miles north of the volcano. ‘

Debris

The Cowlitz and Cispus Rivers carry a large load of organic
debris (boles and slash) during periods of high flow. Staff's
aerial and ground inspection of these rivers in the proposed
. project area, and in the upper reaches of the watershed, indicated
that trees or slash ranging from 4 to 90 feet in length are trans-
ported down these watercourses during high flow periods. Large
amounts of organic debris had collected in the extinct meanders of
the Cowlitz River that are located near the main channel of the
river. Many large trees with attached root systems were scattered
across the braided portions of the river channel; "debris islands,”
usually comprised of accumulated debris on one large tree, are
also common along the channel. Relatively large amounts of debris
apparently enter the Cowlitz River from small tributaries that




Table 131-3.

Water quality data for Cowlitz River near Randle (depth 1 foot) [Source:

System].
Jorometey Units ~Junbey Ranisum LYY Pesn From To
Mo, Doy ¥e. Mo. Day ¥r.

Tesperature © Centelgrade 7 10.0 1.9 0.1 11/0/¢0 'Y, Jal)
Plov (imee.) cle 16 31,200 1,040 3,297 11/0/6¢0 17294
Tuebidiny IV 1)) 60.0 0.0 0.2 /19,3 /13770
Conductivity Nictomho (at 25°) 7 79.0 21.0 $3.1 11/0/¢0 (Vi T2l
Dissolved amygpen o9/l ()} 1.4 9.9 11.7 9/19,) $/70/79
(] Standagd Wnite 72 7.0 6.0 %) 11/0/¢0 (Vi Tall
Co, og9/1 ) s.4 0.6 3.3 10716174 /1673
Totel alkealiafty o9/ 30 J0.0 14.0 22.9 11/70/¢0 /1673
Blicotbonate g/l J0 36.0 17.0 27.0 1170760 /2673
Total afjtrogen o9/l 19 0.4 0.08 0.17 121917 [ VaTall
Otganic nitsogen og/l 20 0.9 0.0 0.12 12/719,) [ V4 Jal]
Amonis nitrogen 9/ 4) 0.20 0.0 0.0% 12,119) (VA Jall
witzite mnitrogen o9/l ] 0.01 0.0 0.003 12/19/7) 273014
witsate nitrogen 09/1 | 0.06 0.9% 0.0 12719/ 273014
Totel aitsogen (8jel.) g/l 20 0.6¢ 0.00 0.013 12/719%/7 ([ VaTall
Ortho phoephete og9/1 4) 0.12 . 0.00 0.3 12739/ (Va Yol
Totel phosphste o9/l 50 0.9 s.01 0.08 °/19/7) [ VATl
Dissolved phosphate o9/1 q) 0.04 0.00 0.0} 12719/ ([ VATall
Totsl hardness »ne9/l J0 40.0 13.0 21.0 11/70/¢0 /2673
Mon-cerbonate haténess o9/1 b [ ] 132.0 0.0 1.0 11/70/¢0 9/16/7%
Calciwm og/1 30 14.0 3.0 6.0 11/70/¢0 /2673
Nognesivm o9/1 J0 2.9 0.) 1.17 11/0/60 9/16/78
sodlw o9/} 30 .4 1.6 3.0 11/70/6¢0 /1678
Potassium o9/1 0 1.2 0.2 0.6) 11/70/¢0 9/16/7%
Chlotide o9/l ” 6.2 0.4 1.4 11/0/¢0 /1673
sullete o9/l » e.2 0.4 3.1 11/70/¢0 9/16/7%
Pluotide sg/l 13 0.1 0.0 0.%) 11/0/¢0 /2170
Silice /1 | U 17.0 9.6 13.7 11/70/6¢0 /17770
Chroniwm g/l ] 0.0 0.0 0.0 3/24/69 11/19/6¢9
Coppet =N ] 0.0 0.0 0.0 3/24/69 11719769
Sllves o9/l q 10.0 10.0 10.0 i/ " /13
sinc o9/1 ] 0.0 0.0 0.0 3/24/69 11/19/69
Tote) colifore per 100 B} )} 3,600 2.0 161.0 /719, /13,70
Pecs) colilom per 100 md 22 $0.0 3.0 0.0 1071604 /716198
Dlessolved solids g/l 30 $3.0 .0 a4.1 3/2¢4/69 /17770
Suspended solids »y/1 17 10.30 1.0 23.6¢ 9721776 €/3/79
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drain clearcut areas. Much of the debris in excess of 50 feet in
length probably comes from stands of old-growth timber located
along the banks of the Cispus and Cowlitz Rivers.

Riffe Lake now accumulates approximately 10 acres of debris
annually. During the 1977 flood, when the flow of the Cowlitz
River exceeded 89,000 cfs, 80 to 90 acres of debris accumulated in
Riffe Lake (Application, Exhibit W),

Sediment

The Applicant's investigation showed that the annual sediment
load of the Cowlitz River was approximately 911,000 tons per year
under nonflooding conditions and approximately 6,188,000 tons per
year under flooding conditions (Application, Exhibit W). A signi-
ficant amount of the sediment that is transported by the river is
currently deposited in the headwaters of Riffe Lake. The sediment
that is transported by the Cowlitz originates from a variety of
sources. The glaciers that exist in the Mount Rainier and Mount
Adams areas of the Cowlitz River watershed yield significant amounts
of sediment. Runoff from disturbed land surfaces and from streambank
erosion, particularly in the Randle area, also contributes to the
sediment loads of the river.

Groundwater

The groundwater table, according to two years of collected
data, ranges from 2 to 18 feet below the land surface in the Big
Bottom area. Seasonal variations in the water table range from 3
to 4 feet, with the lowest elevation occurring during July, August,
and September. The fluctuations of the water table were found to
correlate closely with precipitation, as indicated by the piezometer
graph in Figure 3-4. During months of high precipitation, a marked
increase in the height of the groundwater table results in response
to the infiltration of rainwater through the permeable fluvial
deposits and into the saturation zone. Figure 3-5 demonstrates
this phenomenon very clearly, particularly for the latter portion
of 1980 and for 1981. The peak monthly precipitation occurring
during November and December 1981 resulted in the maximum heights
of the water table. Peak amounts of precipitation occurring in
February, April, and June corresponded closely to peaks in the
water table elevation for those months. In the following months,
March, May, and July, when a lesser amount of precipitation occurs,
the water table elevation declines in response to the discharge of
groundwater to streams and drainage channels. The close response
of the fluctuations of the water table to precipitation indicates
that precipitation is the principal source of recharge to the water
table in the project area.

The permeability of the water-bearing fluvial deposits of
the Big Bottom area ranges from 3 X 10-6 to 6 X 10-3 centimeters per
second. This is considered to be the general range of permeability
for unconsolidated deposits such as glacial till and silty sand
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(Freez and Cherry, 1979). The permeability of these deposits
appears to be enhanced by the presence of a pumice layer that is
quite variable in thickness and depth. This deposit is believed
to account for a significant amount of the drainage of low-1lying
areas in the Big Bottom area.

Water Quantity

The discharge of the Cowlitz River is governed by the
~occurrence of surface runoff, groundwater discharge, snowmelt, and
glacial melt. The average annual flow of the Cowlitz River is
approximately 4,610 cfs, based upon 40 years of hydrologic data
(Table 3-4). As indicated in the table, high flows occur bctween
the months of November and June, and the highest peak flows occur
as a result of winter rain storms in November, December, and
January. The average monthly flow for the high flow period is
5,744 cfs. Low flows occur from July through October, and the
average monthly flow for this period is approximately 2,342 cfs.
The highest flow on record, 90,000 cfs, was on December 24, 1977;
the lowest flow on record, 518 cfs, was on November 29, 1952,

As a result of the topography of the area and the hydrologic
characteristics of the watershed, the Big Bottom area is flooded
frequently. As indicated in Figure 3-5, the high flow of December
1977 represents a 100-year flood. The 5- and l0-year floods occur
at flows of 39,000 cfs and 49,000 cfs, respectively. According to
the Applicant, significant amounts of overbank flooding occur in
the Randle area at a flow of 35,000 cfs or higher. Thus, overbank
flooding in the Randle area can be expected to occur about once
every S years. During the 100-year flood, when the flow of the
Cowlitz River approached 90,000 cfs, approximately 3,700 acres of
land in the Randle area was flooded. Maximum water depths were 16
feet at Siler Creek, 15 feet at Kiona Creek, and 14 feet at Schooley
Creek.

_ The primary uses for surface waters in the proposed project
area are irrigation and domestic use, and the majority of the
sources of water used for these purposes are springs and tributaries
of the Cowlitz River such as Siler Creek and Kiona Creek. Water

is obtained directly from the Cowlitz River for irrigation use only.
. Limited amounts of water in the proposed project area are used for
fish propagation and industrial fire protection. The maximum amount
of water that is devoted to consumptive use in the proposed project
area is approximately 8.0 cfs, most of which is used for irrigation.

3.1.4.2 Fishery Resources

Resident Fishes

The Cowlitz and Cispus Rivers and tributary streams that
would be affected by the proposed project are coldwater fisheries
habitat. Both rainbow (Salmo gairdneri) and cutthroat trout
(S. clarki) are found in the mainstem Cowlitz and Cispus Rivers,
although cutthroat are also widely distributed in the tributary




Table 3-4., Discharge data for Cowlitz River at U.S. Geological Survey Gauge Station No. 1423340
(Source: Application, Exhibit W).
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(12} 1903 1244 10 1502 Joss ozl won 4260 0207 7300 9466 70 4340
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streams. Both species successfully spawn and rear in waters of

the project area, and maintain self-sustaining populations. The
Washington Department of Game (WDG) also periodically stocks
hatchery-reared rainbow trout in the upper Cowlitz River and tribu-
taries. Annual stockings of rainbow and cutthroat trout are made
as part of the mitigation obligation of the City of Tacoma for the
Mayfield and Mossyrock Projects. Wood et al. (1981) estimated

that there were 1,240 cutthroat in the reach of the Cowlitz and
.Cispus Rivers to be inundated by the project, and 790 to 885 trout
(rainbow and cutthroat combined) in the affected tributary streams,

Cutthroat were the dominant species in the main river and tributaries.

Other common fishes of the Cowlitz and many o. its
tributaries include mountain whitefish (Prosopium williamsoni),
largescale sucker (Catostomus macrocheilus), and sculpin (Cottus
sp.). Less common fishes include western brook lamprey (Lamgetra
richardsoni), the bridgelip (Catostomus columbianus) and mountain
sucker (C. platyrhynchus), northern squawfish (Ptychocheilus
oregonensis), longnose dace (Rhinichthys cataractae), speckled
dace (R. osculus), and largemouth bass (Micropterus salmoides).

Anadromous Fishes

Prior to the construction of Mossyrock Dam in 1968, the
Cowlitz River and tributaries in the proposed project area were
utilized for spawning and rearing by -chinook (Oncorhynchus
tshawytscha) and coho salmon (O. kisutch), steelhead trout
(S. gairdneri), and sea-run cutthroat trout. As shown in Table 3-5,
recorded annual escapements of salmon, including jacks, to the
upper Cowlitz River through the Mayfield Dam fish facilities
(1961-1968) ranged up to 20,671 spring chinook, 10,706 fall
chinook, and 43,043 coho (Easterbrooks, 1980). An average of
about 11,000 steelhead per year were passed at Mayfield during
the same period (Buckley et al., 1979).

Since the completion of the Mossyrock Dam and the Cowlitz
Salmon Hatchery, all anadromous fishes have been intercepted at
the hatchery downstream of the Mayfield Dam, and adults have
been held for hatchery spawning. Periodic stockings of adult and
jack salmon have been made in the proposed project area in recent
+ years, but these are usually done on an irregular basis when fish in
~excess of hatchery needs are available. Excess hatchery fry have
"also been stocked annually by the Washington Department of Fisheries
(WDF). The average annual fry stockings from 1974 to 1978 were
2.4 million coho and 0.9 million chinook (Application, Exhibit W).
These plants have resulted in the production of small numbers of
smolt that pass downriver through Mossyrock and Mayfield Dams, and
may eventually contribute to the anadromous fishery of the lower
Cowlitz River. Most of the salmon, however, remain in the upper
Cowlitz River and in Riffe Lake, prov1d1ng a significant sport
fishery for "landlocked®™ salmon.
Restoration of anadromous salmonid production to the upper
Cowlitz River is under consideration by WDF. Possible programs
would entail the stocking of adult salmon in the upper watershed

[
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Table 3-5. Number of salmon passed by the Mayfield Dam fish
facilities, 1961 to 1968. 1/

Species
Year Spring chinook 2/ Fall chinook 2/ Coho 3/
1961 - 5,935 23,366
1962 3,738 ‘ 2,798 . 22,701
1963 4,799 5,171 22,083
1964 13,617 10,335 25,546
1965 20,671 10,706 22,774
1966 11,691 10,265 43,043
1967 7,313 - 10,004 25,381
1968 8,440 7,866 18,059

1/ Easterbrooks, 1980.
2/ Includes adults and jacks.
3/ Only adults reported in 1961 to 1965; adults and jacks reported

from 1966 to 1968.
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for natural spawning, or stocking hatchery fry in the upper water-
shed. Either program would require the collection of emigrating
smolt at the proposed Cowlitz Falls Dam, and transportation of
_these fish to the lower Cowlitz River downstream of all the dams.
Returning adults would be intercepted at the Cowlitz Salmon Hatchery
barrier dam, and either held in the hatchery or trucked to upriver
locations for natural spawning. WDF and WDG estimated that the
Cowlitz River watershed upstream of the proposed dam site could
support a maximum adult production of 55,555 spring chinook, 63,818
fall chinook, and 202,262 coho, and an average of 12,900 steelhead
and 6,000 sea-run cutthroat- (Easterbrooks, 1980; Weller and Reed,
1980; Wood et al., 1981). ‘ '

Sport Fishery

- As previously mentioned, the "landlocked" salmon of Riffe
Lake and the upper Cowlitz River support a sizable sport fishery
in the immediate project area. Creel surveys conducted at various
intervals from August 1979 through June 1981, indicated that about
86 percent of the fishing effort in the proposed project area
occurs downstream of the dam site primarily in the vicinity of
the Champion International concrete bridge at the head of Riffe
Lake. This fishery likely intercepts salmon and trout ascending
the Cowlitz River from Riffe Lake. A significant concentration of
anglers also occurs at the confluence of the Cowlitz and Cispus
Rivers, a popular informal camping area. Landowners upstream of
the confluence also fish the mainstem Cowlitz River.

The combined angler effort estimated by the above surveys
was 15,121 angler trips and 33,961 angler hours. A total catch of
23,521 fish was reported, 22,835 of which were salmon (Wood et al.,
1981). An earlier creel survey of the Riffe Lake fishery (Tipping
and Buckley, 1979) indicated that about 95 percent of the salmon
taken by anglers were coho; the remainder were chinook. Rainbow
and cutthroat trout have comprised a minor portion of the sport
catch. The size range of salmon taken was 150 to 350 mm (6 to 14
inches) in length, with most in the 150 to 230 mm (6 to 9 inches)
range. Most of the trout taken range from 200 to 350 mm (8 to 14
inches) [Tipping and Buckley, 1979].

3.1.5 Terrestrial Environment

3.1.5.1 Vegetation

The Cowlitz Falls Project site lies entirely within the
Western Hemlock Vegetation 2one, as defined by Franklin and Dryness
(1973). This vegetation zone extends from British Columbia south
through Oregon on the west side of the Cascade Mountains. Conifer-
ous forests, dominated by western hemlock on moist sites and Douglas
fir on drier sites, represent the climax vegetation of this zone.

A variety of vegetation types have been identified in the
project area. Generally these types can be grouped into one of
four major land features: upland forest; lowland forest; wetlands/
riparian; and agrarian/meadow.
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The predominant land features in the project area are
upland forest and agrarian/meadow. The lowland forest and wetlands/
riparian features are less prominent in the project area.

Upland Forest

Upland forest includes the following vegetative types:
Douglas fir-pole size (second growth), red alder/Douglas fir, red
alder, Douglas fir-sapling, western hemlock/big leaf maple, and
clearcut forest. Generally, these types occur above elevation
880 feet msl. The exact location of each type within the project
area is shown in Figure 3-6.

Three vegetative types of the upland forest, the Douglas
fir-pole size. red alder/Douglas fir, and Douglas fir-sapling,
together comprise most of this land feature, with the red alder/
Douglas fir type alone covering the majority of the area. These
types generally represent three levels of succession for the
Douglas fir (Pseudotsuga menziesii) forest. The Douglas fir-pole
represents an old growth or late successional stand of Douglas fir;
the red alder/Douglas fir type represents a middle successional
stage; and the Douglas fir-sapling type is an early successional
stage.

The Douglas fir-pole size and red alder/Douglas fir
vegetation types are similar in terms of total plant species present,
and in composition of dominant trees in the tree or overstory layer.
Prominent tree species of both types include Douglas fir, western
red cedar (Thuja plicata), western hemlock (Tsuga heterophylla), and
red alder (Alnus rubra). Major differences between these two types
and the Douglas fir-sapling type are in terms of major shrub and
forb species. This species variation among the three types is
shown in Table 3-6.

A fourth upland forest vegetative type is the western
hemlock/big leaf maple. This type occurs on moist slopes, and is
found at only three sites along the southern shore of the Cowlitz
River, just upstream from the confluence of the Cowlitz with
the Cispus River. Western hemlock, big leaf maple (Acer macro-
phyllum), western red cedar, and Douglas fir comprise the major
trees in this type.

Some areas of the upland forest feature are occupied by the
red alder vegetation type. Red alder is the major tree species,
but western hemlock and big leaf maple are also prominent.

Large clearcut areas are common in the upland forest. All
merchantable timber was removed from these lands first, followed
by removal of the remaining trees. After clearcutting, these
lands are normally planted with Douglas fir, and competition species,
such as the red alder, are removed on a regular basis to maintain
pure stands of Douglas fir.
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Table 3-6.

Gowlitz Falls project area. 1/

Major species of trees, shrubs, and forts of the major vegetation types that occur in the praposed

Vegetation Type 2/  Major Trees Major Shrubs Typical Forbs Total Species
1 - Mricultural land/ None Rosa pisocarpa (fence row) Agropyron repens 33
pasture Sambucus cerulea (fence row) Alopecurus aequalis
Symphoricarpos albus (fence row) Aequalis pratensis
Bramus carinatus
Dactylus glomeratus
Festuca arundinacea
[olium perenne
Poa pratensis
Bquisetum arvensis
Trifolium pratensis
2 - Big leaf maple/ Acer macrophyllum Acer circinatum Dicentra formosa 50
red alder Alnus rubra Symphoricarpos albus Hydrophyllum tenuipes
Abies grandis Rubus spectabilis Montia sibirica
Populus trichocarpa Rubus parviflorus Polystichum munitum
Thuja plicata Rubus ursinus
philadelphus lewisii
Physocarpus capitatus
3 - Douglas fir- Pseudotsuga menziesii Gaultheria shallon Pteridium aquilinum 29
second growth Tsuga heterophylla fblodiscus discolor Snilacina racemosa
Thuja plicata Berberis nervosa Folystichum munitum
Acer macrophyllum Vaccinium parvifolium Viola sempervirens
. ' Galium aparine
4 - Big leaf maple Acer macrophyllum Acer circinatum Cardamine angulata 21
Symphoricarpos albus Circaea pacifica
Rubus spectabilis Urtica dioica
Osmaronia cerasiformis Bjuisetum arvense
5 - Clearcut Pseudotsuga menziesii Rubus laciniatus Cirsium arvense 29

{planted)

‘Rubus leucodermis

Rubus ursinus

Pteridium aquilinum
Arctium minus

Digitalis purpurea
Holcus lanatus

9¢Z-¢t



' Table 3-6 continued.

Total Species

Vegetation Type 2/ Major Trees Major Shrubs Typical Forbs
6 - Red alder/ Pseudotsuga menziesii Acer circinatum Polystichum munitum 29
Douglas fir Alnus rubra Berberls nervosa Galium aparine
Tsuga heterophylla Sambucus racemosa Montia sibirica
Thuja plicata Gaultheria shallon Achlys triphylla
Rubus ursinus Oxalls oregana
Rubus spectabilis Vancouveria hexandra
-‘Vaccinium parvifolium
7 - Red alder Alnus rubra Acer circinatum Polystichum muni tum 25
Tsuga heterophylla Berberis nervosa Oxalis oregana
Acer mecrophyllum Rubus ursinus Galium aparine
Rubus parviflorus Montia sibirica
Vanoouveria hexandra
8 - Douglas fir-saplings Pseudotsuga menziesii Acer circinatum Pteridium aquilimm 44

9 - Sedge/rush

10 - Swamp

|1- Western hemlock/
big leaf maple

(saplings) .
Populus trichocarpa
(girdled)

Acer macrophyllum
Fraxinus latifolia

None

Fraxinus latifolia
Alnus rubra

Tsuga heterophylla
Thuja plicata

Acer macrophyllum
Pseudotsuga menziesii

Rubus ursinus

Rubus parviflorus

Ribes sanguineum

Rubus laciniatus

Symphoricarpos albus

Phyz-ncérpus capitatus

Spiraea douglasii
Lonicera involucrata

Cornus stolonifera

Acer circinatum

Rubus ursimus
Symphoricarpos albus
Gaultheria shallon

Anaphalis margaritacea

Cirsium arvense
Senecio jacobaea

Carex obnupta
Juncus effusus
Phalaris arundinacea
Festuca arundinacea

Veronica americana

Lysichitum americanum
Athyrium filix-femina
Oenanthe sarmentosa
Veratrum californicum
Angilica arguta

Pteridium aquilinum
Adenocaulon bicolor
Oxalis oregana

Hypochaerlis radicata

31

23

42

LZ-¢t



Table 3-6 continued,

Vegetation Type 2/ Major Trees Major Shrubs Typical Forbs Total Species

12~ Cottorwood Populus trichocarpa Symphoricarpos albus Urtica dioica 34
Alnus rubra Physocarpus capitatus Hydrophyllum tenuipes
Fraxinus latifolia Cornus stolonifera Stachys colleyae
Acer macrophyllum Osmaronla cerasiformis Glecoma hederacea
Rhammus purshiana Lapsama communis

13 - Willow Salix lasiandra Salix Scouleri Arctium minus 22
Cormus stolonifera Salix sitchensis Achillea millifolium
(seedlings) Salix piperi Hypochaeris radicata
Alnus rubra Symphoricarpos albus Phalarlis arundinacea
Populus trichocarpa Rubus lacimatus Cirsium arvense
(seedlings) . Agrostis alba
Acer macrophyllum Rurex acetosella
(seedlings) Plantago lanceolata

14 - Hazel/blackberry/ Acer macrophyllum Corylus cornuta Dactlys glomeratus

grass

(one)

Rubus lacinlatus

Symphoricarpos albus
Oamaronia cerasiformis

Festuca arundinacea
Cirsium arvense
Verbasoum thapsus

21

8Z-t

1/ Source: Application,

Exhibit W, modified by Staff.

2/ Vegetation types established by the Washington Department of Game, Cowlitz Falls Study Team,
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Although most of the upland forest vegetation types are
similar in terms of overstory composition, major distinguishing
features occur in the density of overstory species and the composi-
tion of shrubs and forbs. Representative shrubs and forbs for ‘each
type are listed in Table 3-6.

Lowland Forest

Lowland forest vegetation types, which include bigleaf maple,
bigleaf maple/red alder, and cottonwood, are located along the
stream corridors of the project area, generally below EL 880. The
areal extent of the lowland forest feature is much less than the
upland forest feature. Exacf locations of these types in the
project area are shown on Figure 3-6.

The big leaf maple and bigleaf maple/red alder vegetation
types are similar in that bigleaf maple is the major component of
the overstory for both types. The main difference between the two
types is that with the bigleaf maple/red alder type, several other
trees [red alder, grand fir (Abies grandis), black cottonwood
(Populus trichocarpa), and western red cedar] are promlnent. These
two vegetation types also share several major species [vine maple,
snowberry (Symphoricarpus albus), and salmonberry (Rubus
spectabilis)] that are prominent in the shrub layer.

Only a few small areas are characterized by the cottonwood
vegetative type. The overstory is dominated by black cottonwood
and red alder; Oregon ash (Fraxinus latifolia), bigleaf maple, and
cascara (Rhamnus purshiana) are also common.

Typical forbs and other prominent shrub species of the
lowland forest vegetation types are listed in Table 3-6.

Wetlands/Riparian

Vegetation types of the wetlands/riparian land feature are
located in the upper portion of the project area. The grass/sedge/
juncus, swamp, willow, and sandbar vegetatlon types are included in
this land feature. Groundwater levels in these areas are usually
above, at, or just below the ground surface, and therefore support
vegetation tolerant of such conditions.

Areas occupied by the grass/sedge/juncus vegetation type
normally are in close proximity to agricultural land. These areas
lack trees, support few shrubs, and are characterized by a predom
inance of forbs. Evergreen blackberry (Rubus laciniatus), and
snowberry are major shrubs, while rough slough sedge (Carex

obnupta), common rush (Juncus effusus), and reed canary grass

(Phalaris arundinacea) are typical forbs of this vegetation type.

The swamp vegetation type occurs in areas adjacent to the
grass/sedge/juncus vegetation type, but its vegetational composition
is quite different. Oregon ash and red alder are major trees, and a
variety of species listed in Table 3-6 typlfy the shrub and forb
layers.
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Only one small area of the willow vegetation type was
identified in the project area. Prominent features of this type
are several species of willow that occupy the tree and shrub
layers. Red willow (Salix lasiandra) is common in the over-
story and scouler's willow (Salix scouleriana) and sitka willow
(Salix sitchensis) are major species of the shrub layer. Typical
forbs and other major species of trees and shrubs of this type
are listed in Table 3-6.

A number of sandbars occur along the Cowlitz River in the
upper portion where the river meanders. These areas support little
if any vegetation, primarily because of periodic inundation by the
waters of the river, and because of major movements and addltlons

of the sediment at these sites.

Agrarian/meadow

A fourth major land feature in the project area is the
agrarian/meadow. This land feature generally includes cultivated
cropland, pastures, and open ground or meadows not presently being
cultivated. Most of these areas are in a continual state of change
because of the various agrarian practices being utilized by the
local farmers. As a result, most natural vegetation that occurs
is found along fence rows, small stream edges, or in fields that
have not been cultivated for one or more years.

In the agricultural land/pasture type, the fence row
vegetation generally lacks trees but contains a number of shrubs
and forbs. Major shrubs include clustered wild rose (Rosa
pisocarpa), blue elderberry (Sambucus cerulea), and snowberry.

The hazel/blackberry/grass type is essentially void of trees,
but is occupied by a variety of shrubs and forbs. Prominent shrubs
include California hazel (Corylus cornuta) and evergreen blackberry,
and typical forbs are orchard grass (Dactylis glomeratus) and alta
fescue (Festuca arundinacea).

Other species of shrubs and forbs that occur in either the
agricultural land/pasture or hazel/blackberry/grass vegetation
types are listed in Table 3-6.

3.1.5.2 Wildlife Resources

The project area is a mosaic of forest and agricultural
patches in various stages of vegetative succession. The inter-
spersion and juxtaposition of the different terrestrial and aquatic
habitats satisfies the annual and seasonal habitat requirements of
a wide diversity of resident and migratory wildlife species.

Black-tailed deer (Odocoileus hemionus) and Roosevelt elk
(Cervus elaphus) are the two most economically important species
in the project area. Past forest management practices have created
excellent habitat for these species. Most deer and elk spend the
summer months in the highlands adjacent .to the project area, and
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migrate to the lowlands surrounding the Cowlitz and Cispus Rivers
during late fall in response to deep snow and severe weather condi
tions. After snowmelt (late February to early March), deer and
elk return to the highlands. Few individuals use the project arec
year-round.

Wood et al. (1980) reported that the project area was
critically important as a wintering area for elk and deer during
severe weather conditions. During the abnormally severe winter o:
1979-80, deer and elk were forced to the valley bottom in search «
food and a more favorable microclimate. Heaviest elk and deer usc
was in the western third of the prpject area, especially within
close proximity of the shoreline. Elk and deer were found to use
forested habitats, clearcuts, and agricultural lands. WDG estimat
that at least 150 deer and 85 elk utilized the project area durinc
the severe winter. Significantly fewer deer and elk used the
project area during the milder winter of 1980-81 (Wood et al.,
1981).

: The project area supports good populations of furbearers.
The beaver (Castor canadensis) is the most common agquatic furbeare
Mink (Mustela vison), river otter (Lutra canadensis), and muskrat
(Ondatra zibethicus) are also commonly found. The most common
terrestrial furbearers include the coyote (Canis latrans), raccoor
(Procyon lotor), and bobcat (Lynx rufus). Other economically
important mammals known to utilize the project area include the
snowshoe hare (lepus americanus), black bear (Ursus amerlcanus),
and mountain lion (Fellis concolor).

Over 160 bird species are potentially found in the vicinity
of the project (Wood et al., 1980), including a variety of songbir
raptors, waterfowl, and shorebirds. Agricultural land and
adjoining riparian areas receive the greatest use by wintering
birds, while shoreline areas provide the most productive habitat
for breeding birds (Wood et al., 1980). Ruffed grouse (Bonasa
umbellus) and band-tailed pigeons (Columba fasciata), the most
common game birds, utilize the forested areas. Wood et al. (1980)
indicate that the general project area is superior grouse habitat
(9 per 100 acres of forested habitat), compared to other areas in
western Washington.

The rapid and riffle areas of the Cowlitz and Cispus Rivers
are utilized by the dipper (Cinclus mexicanus), common (Bucephala
clangula) and Barrow's (B. islandica) goldeneye, bufflehead
(B. albeola), and common (Mergus merganser) and hooded (Lqphqu;ee
cucullatus) merganser. Breeding waterfowl, which are-limited in
the project area, include the mallard (Anas platyrhynchos), wood
duck (Aix sponsa), and both species of mergansers. The rivers
receive increased use by wintering waterfowl. Other species that
are frequently found along the shoreline include the spotted sand-
piper (Actitis macularia), belted kingfisher (Megaceryle alcyon),
great blue heron (Ardea herodias), and killdeer (Charadrius
vociferous). Osprey (Pandion haliaetus) are commonly found
throughout the region.
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Other wildlife species found in the project area include a
variety of small mammals, snakes, lizards, turtles, frogs, toads,
and salamanders. Although these species are not of economic or
recreational importance, they play an important role in the func-
tioning of the ecosystem.

Additional detailed information describing the wildlife
resources of the project area can be found in Exhibit S of the
Application and in reports prepared by WDG (Buckley et al., 1979;
Wood et al., 1980, 1981).

3.1.6 Threatened or Endangered Species -

By letter dated November 26, 1981, the U.S. Fish and Wildlife
Service (FWS) indicated that the bald eagle (Haliaeetus leucocephalus)
is the only threatened species occurring in the project vicinity
that is protected by the Endangered Species Act of 1973, as amended

(ESA).

The Cowlitz River appears to be a foraging area and flight
pathway for wintering bald eagles that use the proposed project
area from late January through the end of March. Eagles have
been sighted either flying parallel to the river or perched close
to the shoreline on the taller, more open trees and snags (Wood
et al., 1980). Concentrations of as many as seven eagles have been
observed in the project area feeding on carrion. No communal roosts
have been identified. WDG personnel made 31 eagle sightings (13
to 15 individual birds) in 1980, and 23 sightings (8 individual
birds) in 1981, while performing various field studies (Wood et al.,
1981). The sightings included occasional transient individuals
during ‘the spring and summer. Downstream reservoirs receive heavier

eggle use than the project area.

Historically, eagles have nested in the Cowlitz River Basin.
No nests nor regularly occurring adult eagles during the summer
have been identified in the project area, however (Wood et al.,

1980).

Staff's assessment of the potential effects of the project
on the bald eagle, pursuant to Section 7(c) of the ESA, is included

in Section 4.1.11,

3.1.7 Visual Resources

The proposed project area, located in the foothills of the
Cascade Mountains, exhibits four primary viewsheds. [A primary
viewshed refers to areas that contain similar visual relationship
(foreground, middleground, background views) and similar visual
features and qualities.]

The upper viewshed is a farm valley flatland referred to
locally as the Big Bottom. The Cowlitz River meanders through this
viewshed in a 120- to 140-foot-wide channel cut through the glacial
and alluvial materials. Eroding banks have spawned sand and gravel
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bars, particularly along wide bends of the river. The water color
ranges from milky brown in the summer to blue green in the fall and
winter (Application, Exhibit V). The town of Randle and the farm
buildings, active fields, and man-made drainage channels that

lie outside it show human activity. The drainage ditches, which
grid individual parcels of land geometrically, visually dominate
the foreground when viewed from lands higher than the bottom land.
The farmland, both cropland and pasture, is interspersed with-
occasional stands of trees and other vegetation, particularly
along the edge of the river channel and the older drainage ditches.
Dense vegetation covers most of the surrounding hillsides; however,
some clearcut areas, when visible, can be dominant in the same
viewshed.

In the next viewshed the Cowlitz River straightens for about
3 miles, flows through several S bends, and finally moves through
an oxbow turn to its confluence with the Cispus River. The channel
along most of this stretch of river is between 160 and 480 feet
wide, with its surface generally 10 to 20 feet lower than the
channel's upper edge. Riffles and rapids appear in this viewshed,
and at the oxbow, the channel banks become steeper and higher (30
to 35 feet in some places). The water color is similar to that
described for the upstream viewshed. 1In most places, dense riparian
vegetation solidly lines the banks of the river channel, rendering
it relatively inaccessible. A private timber company road crosses
the river at a right angle to the Champion International wooden
bridge, just before the beginning of the oxbow. Approaching views
of the river in this area are limited by the vegetation. Views
from the bridge or from either abutment are relatively interesting:;
the water surface-vegetative interface is in the middle ground, and
the surrounding vegetated hillsides, shrouded occasionally with low
clouds, are in the background. Across the bridge to the south are
several unimproved roads that lead to either the wedge of land
between the Cowlitz and Cispus Rivers or to the banks of the Cispus
itself. With the exception of a 200-foot-wide strip of vegetation
within its periphery, the wedge of land within the oxbow has been
clearcut. Looking westward from this area, or from the Champion
International wooden bridge, a viewer can see a rounded, densely
vegetated hill. This geologic feature is visually interesting
because it sits by itself in the middle of the valley.

The view along the Cispus River contains many riffles
and occasional rapid and pool areas. Generally the views are domi-
nated by the water in the foreground rushing over and against the
rock-cobbled streambed. The rushing water contrasts with the tree-
lined banks of the middle ground, eroded in some places, and the
gently to moderately sloped, vegetated hillsides in the background.
The water of the Cispus River has been clouded by ash fall from the
Mount St. Helens volcano. Prior to the ashfall, during the summer
months, the confluence of two rivers was reported to show distinc-
tive coloration patterns caused by the mixing of the clear Cispus
River water and the milky brown water of the Cowlitz River
(Application, Exhibit V).
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The last viewshed encompasses the stretch of the Cowlitz
River from its confluence with the Cispus River to the Champion
International concrete bridge at the upper end of Riffe Lake.
Less than a mile from the confluence, the river bends sharply,
entering the area called Cowlitz Falls. This short river section
(about 0.3 mile in length) is visually the most interesting section
of the Cowlitz River within the proposed project area. Rock ledges,
15 to 20 feet high, and a constricted channel, only about 40 feet
wide in places, cause the water to boil and churn as it flows
through this section. The topography and the action of the water
tend to draw a viewer's eye to the river. The northern bank is
the fairly steep vegetated slope of the rounded hill mentioned
previously. The southern bank is also vegetated, but does not
rise as steeply or as high. Logging roads located on either side
of the Cowlitz Falls area are not heavily traveled by the public.

From the end of the falls area the river continues for
another 2.5 miles to the Champion International concrete bridge.
This part of the Cowlitz River is controlled by the operation of the
Mossyrock Dam, and is actually part of the backwater of Riffe Lake
during the spring and summer months. The vegetation, bank charac-
teristics, and water color are similar to those previously described
for the second viewshed, except for fall and winter, when the
elevation of Riffe Lake is lowered by as much as 60 feet. During
these times, the river is reduced to a series of rapids, pools, and
runs, and its banks are bare of vegetation up to the Riffe Lake
high water mark (Application, Exhibit V).

The proposed 5.2-mile-long transmission line ROW is shown
on Figure 1l-1, and the route is described in Section 2.1.2.5. For
about 1.3 miles of its total length, the ROW would parallel
existing minor roads, passing in sight of approximately 17 habitable
buildings and homes located mostly on Falls Road and Meade Hill
Road. Leaving Falls Road the ROW would cross pasture land and
head toward Meade Hill Road, traveling across the ridge between Dog
Mountain and Glenoma Peak. The lower south and the north slopes
of the ridge are densely forested; the upper portion of the south
slope has been clear-cut and is readily visible from Falls Road
looking northward. The point at which the proposed ROW would
descend the north slope is also visible to a viewer looking southward
from U.S. Highway 12 and from Meade Hill Road. Except for the
Cowlitz Falls river section downstream of the proposed dam site,
before the point where the ROW would cross the river, there are no
particularly unique, diverse, or distinctive visual resources
along the proposed ROW or within the surrounding viewshed.

Additional information on the visual resources of the
proposed project area, and a visual resource assessment utilizing
the Visual Management System of the United States Forest Service,
can be found in Exhibit V of the Application.
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3.1.8 Cultural Resources

The proposed project area, as shown in Figure 3-7, is located
in an area once occupied by the Cowlitz Indians. The Cowlitz Tribe
was composed of four divisions--Lower, Upper, Lewis River, and '
Mountain--and Cowlitz Falls was the approximate dividing line between
the territories of the Lower and Upper Cowlitz groups. Lower Cowlitz
winter villages apparently were located along the Cowlitz River, and
an early map of the area shows the farthest upriver village near the
present Mayfield Dam. Details about the settlement pattern of the
Upper Cowlitz are lacking, but it is known that Cowlitz Falls was
an important salmon fishing spot for the Upper Cowlitz (Fugro
Northwest, Inc., 1980).

occur until the 1880's, primarily because of a lack of transportation
facilities. Pioneers. generally came to the Big Bottom area from the
Southern Appalachian region, attracted by the same type of steep
mountain valleys and alluvial bottomlands that were typical of their
homeland. Homesteading in the Upper Cowlitz region increased after
1914, when the Big Bottom was removed from Forest Service jurisdic-
tion, and settlers could clear the bottomlands for pasture and
cultivation. Throughout the twentieth century, agriculture and
logging have dominated the economy and lifestyle of the pro;ect

area (Furgo Northwest, Inc., 1980).

Six archeological sites and two isolated archeological
artifacts were inventoried in cultural resource surveys conducted
ifor the Applicant 'in 1980. One previously reported site, 45LES6,
failed to yield any evidence of cultural material during the
survey. The majority of the archeological sites and the isolated
artifacts were found on uplands above the Cowlitz River; two sites
in the vicinity of Cowlitz Falls were found in streambank topo-
graphic units; and no sites were located in the upriver streambank
and floodplain areas. The characteristics of the inventoried sites
are summarized in Figure 3-8,

Initial Eurocamerican settlement in the project area did not
|
|
|

One archeological site is eligible for inclusion in the National
Register of Historic Places. The Cowlitz Falls South Site, 45LE209,
covers a large area, and its midden consists of organically enriched
soil that contains numerous fire-cracked rocks, pieces of split
mammal bone, and fragments of charcoal. Surface inspections revealed
a hammerstone, grind stone, and worked flakes, as well as a human
mandible. Subsurface testing found artifacts to a depth of approxi-
mately 6 feet, or to bedrock.

Site 45LE211, Cowlitz Falls North, contains a midden
characterized by organically enriched soil and firecracked rock.
An exposed firehearth at the site contained ash and burned fish
bone, and the survey team found cryptocrystalline flakes and a
chalcedony projectile point. Another archeological site, Manasha
(45LE212), showed evidence of firecracked rocks, and yielded artifacts
such as a cobble chopper, chalcedony knife, chert scraper, and
numerous flakes.



OCEAN

PACIFIC

[
Washington ' PUYALLUP /l\ \

UPPER
CHEHALIS

SHOAL-\ MOUNTAIN

« N
WATER U P P E/R\
® Z
o
KATHLAMET
.
A\
J *
N ~X
Oregon N

KLIKITAT

Figure 3-7.

J

Tribal distribution of the Cowlitz Indians (Source: Fugro Northwest, Inc., 1980).

9¢€-¢



Figure 3-8.

Summary information on archeological sites (Source:

Fugro MNcrthwest, Inc., 1980).

Tagal Slte Wcro- Area & “Remalna Obee ted
Site Description Elevation Type Envirarment Depth Tools Other Artifacts eatures Condition
Covlite Palle W, MR, 670 ft  Nidden Streambank: 53,0000  Pestle, Mmercus volcanic  None Dieturbed
South Sec, 6 Cowlitsz Palle Up to grinder, and ¢ryptayys - to wdoon
45LE209 100 o= wen flakes talline flakes, extent by
deep. firecracked rocks, railraad
mswaal tone, aonstruction
tuman mandible . and logging
Cowlits Palle Twm, N8, 0 ft Nidden Stresshanks »300u? Qwalcedmy Several crypto- Pirehearth Disturbed
North Sec. 6 Covlitz Palle up to mojectile aystalline flakeg, to unknown
aSLent 70 o= point fish btone, mawaal extent by
deep btone, firecracked 1ogging
rocks
enashs N, M 80 ft Lithic Uplands wivomn  Ootble Nmercus volcanic  None Fotentially
s Sec, N2 terrace above chapper, and axyptocrystalline undisturbed
riverbottos chalcedony flakes, firecracked
knife, jasper rocks
scraper
Vanderpool M, R, 030 ft Lithic Uplands wilrown 2 cxypto- Jasper flakes, Nane Essentially
swz21) Sec. 20 terrace above cxystalline absidian flakes, undisturbed
tivertotton mojectile 2 copper-ocovered
pointe glass beads
Thompson nm, VR, 085 ft  Lithic Upland: ,00002  Chert Jasper reshatpen-  None Disturbed
45Le214 _Bec, 2V terrace shove scragper, ing flake, to unknon
riverbottin projectile jasper cdumk, extent by
pointe basalt flake, road and
absidian dwurk, a house
variety of flakes, onstruction
nmerous firecracked
rocka
Siler T, W, 1100 £t Lithic Upland: 5200w . 35 Nmercus Nane Disturted
4SLE2IS Sec. 7 terrace above uwp to pojectile flakes, by road
riverbotton 30 om points, numerous construction
deep several firecracked
ecraperas, rocks

Pentle

LE-E
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One previously recorded site, along with 14 newly inventoried
historical sites and structures, was also located by surveys carried
out in the project area. The majority of these properties are
associated with settlement and development of the Big Bottom area,
and they date from the turn-of-the century period. Many of the
properties discovered in the surveys, particularly those found
upstream in the vicinity of the Cowlitz River near the town of
Randle, are outside of the project's zone of potential impact.
Figure 3-9 contains summary information on the historic sites and
structures identified in the surveys. None of the historic sites
is eligible for inclusion in the National Register.

3.1.9 Socioeconomic Factors

Economic, demographic, and fiscal impacts of the proposed
project would occur primarily within the Mossyrock-Morton-Glenoma-
Randle area of Lewis County, Washington (the project impact area).
The most significant socioeconomic characteristics of this area
and of Lewis County as a whole are discussed below.

3.1.9.1 Demographic Considerations

The 1980 Census of Population found that on April 1, 1980,
a total of 55,279 persons permanently resided within Lewis County
(Table 3-7). Approximately two-thirds of these persons lived within
the eastern portion of the county in the vicinity of Interstate
Highway S. Within this corridor is the Centralia-Chehalis urban
area, the county's commercial-industrial core, with almost 24,000

residents.

The 1980 population of the project impact area totaled 8,815,
The area's only incorporated places are Morton and Mossyrock. The
1980 populations of these two cities were, respectively, 1,264
and 463 persons (U.S. Department of Commerce, 198la).

During the 1960-1970 decade, Lewis County's population
expanded by 3,609 persons (8.6 percent). Natural population growth
(i.e., births less deaths) accounted for about two-thirds and net
in-migration about one-third of the total increase.

During the 1970's, Lewis County's population increased by
9,812 persons (21.6 percent). Approximately two-thirds of this gain
resulted from net in-migration. The population influx, in turn,
resulted from expanding mining and manufacturing employment oppor-
tunities in Lewis County, as well as from increased commutation to
jobs in Thurston County.

State planners expect that the population of Lewis County
will reach 66,075 persons by 1990 - and 76,425 persons by the year
2000 (State of wWashington, 1981).




Tigure 3-9. Surmary information on historic sites and structures (Source-
Fugro Northwest, Inc., 1980).
Name Location Elevation Description Date
Thompson Peters T12N, R6E, 885 ft Barn with octagonal ca.1900-
Homestead Barn Sec. 18 silo
Rhine Post T12N, R6E, 880 ft Farmhouse 1920s
Office Site Sec. 25
and
Beksinski Barn Barn 1890s
U.S. Plywood- T12N, R6E, 860 ft Wooden bridge early 1950s
woods Creek Sec. 32
Road Bridage
Tom Tumwater T12N, R6E, 860 ft A few apple trees unknown
(Indian) Sec. 32 -
"Homestead" site
Jim Satanus T11N, R6E, 870 ft No remains located 1892
(Indian) Sec. 6
Homestead site
Walter Koher T12N, R6E, 875 ft Four deteriorated unknown
Homestead site Sec. 27 sheds/cabins;
barn foundation
Skinner Barn T12N, R7E, 890 ft Barn ca.1910
Sec. 29 . :
Backhaus Barn T12N, R7E, 880 ft Barn 1920s
Sec. 30
R.T. Siler T12N, R7E, 870 - Two story frame house, 1908
Homestead site Sec. 20 880 ft and Horse barn with ca. 1900
gambrel roof.
No remains located 1885-1890

of cabins, Vance
post office, church
or ferry crossing

-
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Figure 3-9. continued.
Name Location Elevation Description Date
Randle-McMahan T12N, R7E, 885 ft Two-story hipped-roof 1912
Homestead site Sec. 17 house:;
Large barn with steeply 1920s
pitched gabled roof and
hooded loft cover; no
remains located of J.L.
Randle homestead buildings,
Vance post office, or 1890
.ferry crossing pre-1913
James McMahan T12N, R7E, 885 ft Barn with steeply 1905
Barn ‘Sec. 17 pitched gabled roof -
A.L. McCall Home- T12N, R7E, 880 ft Two-story frame farm 1910-1920
stead House and Sec. 19 house,
Farm Shed shed 1920
B8arnes House T12N, R7E, 880 ft One-and-a-half story ca. 1900
and Farm Sec. 19 bungalow,
8uildings Barn with gambrel roof ca. 1900
and decorative cupolas,
Grainery shed ca. 1900
Davis Homestead T12N, R7E, 880 ft White, two-story frame ca. 1900
House Sec. 21 farm house with medium
gabled roof
Town of T12N,‘R7E, 885 ft A few buildings remain
Randle Sec. 8 from early settlement
(1899):
McKay Building, unknown

United Methodist Church, ca. 1910
Lambert House ca. 1900
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Table 3-7. Past and projected population of T.2wis County,
Washington, 1960-2000.

A . - . P > D N GG W S S G e Th G B G EN G G W WD T P GG *E T ET @S GG e B G- ®e e e Emw aw W

Year Population

S —— . . B W G B we - B U G - B A B TS B S G E G EE DG S G G- EEG G GG B G B M B e mw ew m- w-

: 1960 1/ ' 41,858
5 1970 1/ 45,467
1980 2/ : - 55,279

1990 3/ | 66,075

5 2000 3/ 75,425

1l/ U.s. Départment of Commerce, 1971.
2/ U.S. Department of Comnerce, 198la.

3/ State of Washington, 1981,
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3.1.9.2 Employment and Income

In 1979, Lewis County's economy generated an average of
23,119 jobs (Table 3-8). This number included (1) full-and part-
time employees of private establishments and government agencies
and (2) self-employed persons. Volunteer and unpaid family
workers, however, were excluded. According to unpublished data
provided by the U.S. Bureau of Economic Analysis, persons
employed in Lewis County in 1979 earned a total of $322,261,000,
or an average of $13,939 per worker (U.S. Department of Commerce,
1981b).

Manufacturing, particularly lumber and wood products, is
Lewis County's most important industry. During 1979, the
county's manufacturers generated labor and proprietors income
totaling $101,059,000. The manufacturing sector also was
responsible for 1,246, or 21 percent, of the county's net employ-
ment gains during the 1969-1979 period.

The economy of Lewis County traditionally has been based
on forest products. Since 1970, however, it has become more
diversified. For example, mining employment in Lewis County
increased by 600 as a result of the development of a strip mine
near Centralia. This facility supplies coal to a steam-electric
power plant built by the Pacific Power and Light Company in the
early 1970's. Also, the county's favorable location and excellent
highway and rail accessibility to the Seattle and Portland metropo-
litan areas have stimulated the growth of manufacturing establish-
ments that are not part of the lumber and wood products sector
(e.g., National Fruit Canning Company, Bank Check Supply, Soloy
Conversions, and Photoway Corporation).

The economy of eastern Lewis County is primarily based on
logging Douglas fir and processing the logs into lumber, plywood,
and veneer. As shown in Table 3-9, the area has seven wood products
manufacturers, mainly sawmills, that usually employ a total of
approximately 800 persons. Because of the current severe national
housing slump, and the resultant reduced demand for building products,
four of these firms have contracted or suspended production, thereby
causing 250 workers to become unemployed.

Tourism also is an important source of personal income for
residents of eastern Lewis County. Many of the area's employment
opportunities, particularly those for women, are generated by retail
and personal service establishments situated between Mossyrock and

Packwood.

. Lastly, dairy farming and beef cattle ranching provide some
jobs for area residents.
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Table 3-8. Employment trends by industrial sector, Lewis County,
Washington, 1969-1979. 1/

Full-and part-time employment 2/

Industrial sector 1969 1979 change
Agriculture 3/ 1,912 1,668 -244

" Farm services, forestry, and fishing. 110 292 +182
Mining 25 639 +614
Construction 887 683 =204
Manufacturing 4,147 5,393 +1,246
Transportation and public utilities 604 854 +250
Wholesale trade 384 1,102 +718
Retail tfade 2,335 3,426 +1,091
Finance, insurance, and real estate : 341. 552 +211

Personal, repair, business, medical,
legal, educational, and tourist

services 4/ : 1,943 2,621 +678
Federal civilian government 249 - 324 +75
Federal military government 245 194 =51
State and local government 2,303 3,076 +773
Non-farm propfietors 1,693 2,295 +602
Total 17,178 23,119 45,941

l/ U.S. Department of Commerce, 1981b.
2/ Excludes volunteer and unpaid family workers.
3/ 1Includes farm proprietors and employees.

"4/ Includés workers employed by privatély owned and operated establish-
ments. Excludes employees of public schools and public hospitals, etc
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Table 3-9. Employment and current status of wood products manufacturers located in
- eastern Lewis County. 1/

Name of firm Location Products Employment 2/ Current status 3/
Champion International Corp. Morton lumber, 250-300 Veneer plant operating
plywood, on a week-on, week-off
veneer, schedule.
Cowlitz Stud Company Randle lumber 125-130 Operating all regular
' shifts.
Packwood Lumber Company Packwood lumber 130 Operating 211 reqular
shifts. -
Cowlitz Stud Company Morton lumber 65-70 Operating all regqular
shifts.
Mt. Adams Veneer Company Randle plywood 60-90 Operations have been
suspended.
Tubafor Mill, Inc. Morton lumber 60 Operating one shift
rather than two.
RDW Mill Randle lumber 55 Operations have been
suspended.
Total 745-835

1/ Survey conducted by the Lewis County Planning Department in October 1981, and an article
from the October 1, 1981, Morton Journal entitled "Job Outlook Is Bleak," by Dell Burner.

3/ Status as of October 1, 1981.

2/ Number of persons employed during normal‘economic conditions.

by-¢t




3.1.9.3 Housing Availability

Although the Centralia-Chehalis urban area offers substantial
housing opportunities, it is about 60 minutes by car from the
Cowlitz Falls site. Surveys of construction personnel at other
hydroelectric projects indicate that relatively few relocating
workers would reside that far from the proposed project. Instead,
they would seek housing in the project impact area.

A survey of local realtors, conducted by the Lewis County
Planning Department in June 1981, found that there were 34 to 46
vacant homes available for sale, and 26 to 32 vacant housing units
available for rent in that area. The minimum estimate, 60 available
housing units, is considerably greater than the supply needed to
meet the area's normal housing demands.

Hotels and motels, particularly older facilities, may rent
some or all of their rooms on a monthly basis. Five of the 10
motels in the project impact area have a total of 26 rooms that
could be made available for monthly rental (Telephone survey con-
. ducted by Applicant, July 27, 1981).

Mobile home parks and trailer courts may be an important
source of housing for relocating construction workers. There are
currently 16 mobile home parks in the project impact area that have
been approved by the Lewis County Health District. Ten of these
have less than 10 spaces; three have 1C to 15 spaces; and three have
20 to 30 spaces. A telephone survey of these parks, conducted by
the Lewis County Planning Department on June 23, 1981, found that
"they had a total of 20 vacant spaces. Specifically, three parks each
had one vacant space, one park had two vacant spaces, and one park
in Mossyrock had 15 vacant spaces.

Recreational vehicle (RV) campgrounds that offer long-term
site leases also may attract relocating construction workers. Only
one of the three RV parks in the project impact area rents sites
on a monthly or seasonal basis. . Each of its 19 sites that are
available by the month has electric, water, and sewer hook-ups
(Telephone survey conducted by Applicant, July 27, 1981).

3.1.9.4 Local Government Services

The current expenditures of all local government entities
within Lewis County (i.e., the county government, nine incorporated
places, school districts, fire districts, and other special
districts) during Fiscal Year 1976-77 totaled $561.38 per county
resident (Table 3-10). Approximately $327, or almost 60 percent, of
the total amount was spent on education. Per capita outlays for
road maintenance and repair and for law enforcement were next in
magnitude, accounting for $65.50 and $32.43, respectively. The
significant expenditures for roads reflect the county's low overall
population density and its heavy timber truck traffic. Public
facilities and services in the project impact area are discussed
below.
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Table 3-10. . Per capita current expenditures-by function of- all_ local.

- government entities.within- Lewxs,County, Hash&nqton..'
during “Fiscal Year 1976-77. 1/ : o .

* Functiam: ' . e Expenditures .. - .- .
. Education - $327.09

‘Libraries 0.32

tublic welfare : 0.77

Health 2/ 6.81

Highways 65.50

police protection . . . : g , 32.43 -

Fire .protection . - IR - , 15.46 .

lorrection 5.13 -

>rotective Lnspectxon and°regulat10n WAL e Lo 0.71 R

Sewerage . 11.35 )

Solid waste disposal . .;:. _ .- R 9.66 :

;Jatural resources . .. .. ¥ RN e 6.49 -

’arks and recreation- e S o 8.61

siousing-and urban cznewaL C o l.21.. -

“inancial..administration: 3{ S L. o . le.l4. . -

Jeneral gontral 5/ s L ) 20.83

Seneral publlc buildings "~ L . _ 4.32

Uther . : I T 28.55 -~ .

fotal o . C R $561.38 " .. .

1/ U.S. Department -of. Commerce. 1979,

armd . those of ~the cities,>scheol.gdistricts,-fire--districts, -
and other special districts that operate within the caunty-Jf
Expenditures-exclude: (l) payments.among the.governmental:.:
units within the county; (2) capital expenditures; and.{(3) .
interest and-amortization.paymgn:Saou:outstanding debt;a.;-b I-

-/ Includes ‘healthrservices- other-thaz"hespital-na:e,;tn:ludxng

clinics, nursing,. and. meunxzztlon. R 3 : - I

3/ 1Includes wages-and.salaries:-and other .expenditures:of agencles,.

concerned with tax assessment:and collection,. accountzng,

auditing,. budgetmq. purc!usmg. and . othe: centralsfinance : V.---:-.; . :i.-

activities. . . .. " L.

4/ 1Includes:expenditures for the governing -body, courts; office at
the chief executive,:and staff:and- agencies-concerned with

personnel .administration;. law, . reco:dmg, planning- and.zom.ng, P ..

and the like,.

Includes the-direct expenditures of - xhefcnnnty government.,.z-ig
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With the exception of U.S. Highway 12, which is maintained by
the State of Washington, Lewis County constructs and maintains all
public roads in the county east of Morton. According to Applicant's
Exhibit W, no major road construction is currently scheduled for
the vicinity of the proposed project.

Public water supply is available in the cities of Morton
and Mossyrock (through municipally owned and operated systems)
and in the unincorporated area of Randle (through the Lewis County
Public Water District No. 1). Residences and business establishments
situated outside these areas must rely oOn private wells.

Waste water collection and treatment facilities are available
only in Morton and Mossyrock. Homes and businesses located
outside these two incaorporated places must use individual septic
systems or some other type of on-site sewage disposal.

Law enforcement is the responsibility of: the Mossyrock
City Marshall (one full-time officer); the Morton Police Department
(three full-time officers and seven reserve personnel); and the
Lewis County Sheriff's Substation, located 2 miles east of Morton
on U.S. Highway 12 (seven full-time deputies with 7 patrol cars).

Fire fighting capability is provided by four all-volunteer
entities. These include the Morton Fire Department and Lewis County
Fire Protection Districts 3, 14, and 18, which are headguartered
in, respectively, Mossyrock, Randle, and Glenoma. In addition, the
Washington State Department of Natural Resources provides forest
fire protection during the summer.

Ambulance and rescue service is supplied by Lewis County Fire
Protection District No. 1l4. 1In addition, a private ambulance
service is based in Morton.

The only hospital is Morton General Hospital, a short-stay
full-service facility with 20 beds that is owned and operated by
Lewis County Hospital District No. 1. A larger general hospital is
located in Centralia, however, about 70 minutes from the Cowlitz
Falls site.

Public education is the responsibility of three independent
‘'school districts (Mossyrock, Morton, and White Pass). The White
Pass School District, which serves eastern Lewis County from just
east of Morton to the Cascade crest, would experience the most
significant enrollment impacts resulting from the in-migration of
construction personnel for the Cowlitz Falls Project. This district
currently operates three elementary schools (kindergarten through
grade 6) and one junior-senior high school (grades 7 through 12).

As shown in Table 3-11 below, enrollment at three of this district's
four .schools has declined recently: consequently, the district has
some excess capacity.
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- Table.3-1l. . Enrallment trends and capacity of.public schools; ...
operated by ‘the White s;Pass School:District. 1/ :

A - PR — ol

an

School "Total enrollment - Capacity g
‘ 5/1/80 _6/1/81 (No. of students) -
-....Randle. Elementary - . 269 . 233 275 ,
‘' © Glenoma Elementary - 148 164 160
- Packwood Elementary ~ 130 110 160
White Pass Jr.-Sr. High 465 410 500
Total 1,012 917 1,095
1/ . Charles R. -Ten Pas, District Superiatendent, 1981, personal TR
communication. .. . ) I
3.2 ALTERNATIVE DESIGN OF THE PROPOSED.:ACTION R N

3.2.1. Reservoirs EL-862 and EL 872 .-.:

Land Features .. = . »

2N

The geology,” soils. angd geologxc.hazards~and proble«»-“ P
associated with reservoirs.at either EL 862 or EL 872 “are genernlly
the same as:thase: desc:xhed\fo:‘:he“p;npasedqp:o;ect {Sectior 3.1.1).

‘Land Use - i_x - . , _ e

The :existing-land uses thatgwould be affected.by the EL. .~ .
862. reservoir:were-shownvin: Figure:3-1,. and rare-similar to:those:. . -
described .in Section 3.l1.2 .for the.proposed project. Less: - . L. :
total land .{about ‘565 acres) would?be:included within:the. pro;ect wov
boundary, :and a smaller amount. o£ land uonld be 1nundated.,,,,.,.;~ ’

"'At ‘EL 872, the land within:the project boundary. would tatal ke
about 3,300 acres,:  and the propesed reservoir. wauld extend across:. ‘3.
the. Big Bottom area to affect abgut 2,470, acres of existing.- LY 4g_,
agricultural land. Some industrial land occupied by a -wood- veneer R
plant-also.would.be partially inundated.. ., The expanded.reservoir: ‘37 :
at EL 872 'would :probably affect several existing farm residences n.-'y,
and outbuildings, . and would inundate a shart. sectlon of Cispus " :;fn
Road. Additional .timberland, DNR land,:and same privately—owned:
land would.either be-flooded._or: fall. wjithin-the project baundary.

Aqnatic-snvironment“"

[ I e .,

The groundwater:and surface wate:'tesauznestoﬁ the- pto;ect:-;
area are described in:Section 3.l1.4.l1,..and. would. be-similar: far
~a project at-either of. the two proposed alternatiye teservolr
elevations. ..

N
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The proposed dam is a common feature of the alternative
arrangements of the project. Thus, the description of the
fishery resources contained in Section 3.1.4.3 would also ‘apply to
the alternative reservoir levels. The only differences would be
that less fisheries habitat of the Cowlitz and Cispus Rivers and
tributaries would be inundated at reservoir EL 862, and more habitat
would be inundated at EL 872.

Terrestrial Environment

The description of vegetation and wildlife resources for a
reservoir at EL 866 contained in Section 3.1.5 would also apply

for the alternative reservoir elevations. A difference in vegetation -

types affected would occur with either alternative, and descriptions
of these impacts are included in Section 4.2.9.

Visual Resources

"Existing visual resources for both reservoir level alterna-
tives are generally the same as those described in Section 3.1.7
for the proposed project.

Cultural Resources

The cultural resource surveys described in Section 3.1.8
identified properties that would be affected by any of the alterna-
tive reservoir levels. The surveys assumed a project reservoir at
EL 872, and therefore the cultural environment described for the
proposed project would apply for any of the reservoir alternatives.

Socioeconomic Factors

Socioeconomic characteristics and trends in Lewis County
are discussed in Section 3.1.9, and would essentially be the
same for either of the reservoir level alternatives.

3.2.2. Transmission Line Corridors

Land Features

The geology and soils for the eastern corridor are generally
the same as for the proposed corridor. The route over the eastern .
end of the ridge from the Ancestral Valley to Rainy Valley would be
longer than for the proposed corridor, but would be in less severe
terrain. The erosion hazard would be expected to be less.

The geology and soils of the western corridor are generally
the same as for the proposed corridor. The corridor would pass
around the west end of the ridge between the Ancestral Valley
and Rainy Valley. The terrain around the west end of the ridge
would be steeper than would be encountered along the proposed
route. The erosion hazard would be expected to be more severe.
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Land Use"

The ‘two alternative transmiesion 1line- RDw’s {shown imsPigure . .-
1-1) are both longer routes than the Applicant's chosen Row@. :

to the p:oposed Glenoma substatxon.4 .

" The eastern .alternative.ROW: (approxxmately 8.6 miles in

“’Iength) would parallel minor private roads for .its entire d1stance{

crossing timberland and possibly some privately owned rural property.
All three ROW's would be the same for the last six-tenths of -

a mile, and would parallel the county's Meade Hill Road, crossing
rural and agricultural lands. Near the intersection of Meade

H411l Road and State Highway 12, the eastern alternative ROW would
cross the-highway to the proposed Glenoma substation area.

The western alternative ROW- (appraximately 8.7 miles in length) .

" would follow- roads.owned by~p:;vate timber cgmpan1es for mosk of -

its length. For about 2 miles, this ROW would :probably be‘located BRI
on lands within the:boundary.of Tacoma City nght's Mossyrock -~ S
Development. From this point until it would join a  common segment, ;';*s
the ROW would cross timberland or agrlcultural land. ' The ROW also 3
would :cross .an area mear..Dog .Mountain that. is a. popular hang glxder.,,;‘
landing . .site. .. .

Visual Resources- - .-';T_ o T .

. _The viewshed of the. proposed western alternative -RQW:is .
domxnated by densely forested land on both sides of the, :oads the -
ROW would:parallel.. In the wicinity of Dog Mountain,-the ¥1ewshed
is characterized by fairly steep forested .terrain ‘to.the -north ,“’
and northeast, and ‘the flat.surface:of Riffe Lake ta ‘the, west and"
southwest. .. After leaving .the private road, :the western alte:natrye
ROW-would .go throagh-a fiat;- partzally £orested-valley until. :t . é-
reaches ‘Meade Hill road:and-joins..the section-of.'.ROW common to: ?, B
all three alternatives, Although ‘thete are no unique or. partl-rafﬁn’ .
cularly diverse visual resources within the viewshed of.the western,: .
alternative ROW,: the area..along Riffe. Lake 1s often used,by .+ oo T
recreationists. during. the 'Swmer. s, . . e

The eastern alternative ROW would.follow minor private roads.: - - .
through mostly-forested land until jit joins Meade Hill Road. . It B -
would pass within view of more residgnces than either the western
alternative alignment or the Applicant's proposed alignment. There
would be no significant or diverse 915ual resources: uxthxn the ...
viewshed. of the.eastern .alternative ROW... : Y -

3.3 WOOD-FIRED:STEAM—ELECTRIC. PROJECT. .- .

3.3.L Land‘FeatufeSf RS

C e e L

Both . of the- alternative-aites ‘for.axwood-fired generating-:..
facility are-located upstream of the glacier moraine-.ridge:on- the
broad, “flat Cowlitz River floodplain.. The geology, soils, and L
geolagic hazards generally would be the same as those: described . .i..
for that area in Section 3.l.l.. ' . L




3.3.2 Land Use

The Applicant has selected two locations near Randle for the
proposed siting of a wood-fired plant. Both sites are located near
existing wood processing plants. In addition, both plant sites are
within the Cowlitz River flood plain, but on high ground that
reportedly has never been flooded. The minimum amount of land
required in either location would be about 30 acres for the plant,
plus an unspecified amount of land for ash disposal (about 19 tons
per day). Site A (about 50 acres) is adjacent to the Cowlitz Stud
Mill east of Randle and is used for log storage. Site B is located
on Woods Creek Road, 1 mile south of Randle, and is currently
agricultural land.

3.3.3 Meteorology

The climate, air quality, and noise levels of the proposed
woodwaste plant are more fully described in Section 3.1l.3.

The exact location of a woodwaste plant, or any facility
that has the potential to emit significant amounts of air pollutants,
is governed in part by the quality of air in the area. Under the
Clean Air Act, the operators of a facility must show that emissions
for the plant will not significantly degrade the air quality of the
area.

The Randle area has been classified as an attainment area,
which means that it has lower pollutant levels than those specified
as acceptable standards for protecting health. Some amount of
degradation of ambient air quality thus would be permitted.

The operator of a facility must also demonstrate that
emissions from the facility would not degrade the air quality of
Class I areas. In the general vicinity of the proposed woodwaste
plant, Mount Rainier National Park, Goat Rocks Wilderness Area,
and Mount Adams Wilderness Area are Class I areas.

3.3.4 Aguatic Environment

3.3.4.1 Wwater Quality and Quantity

Characteristics of groundwater and surface water resources
of the area are more fully described in Section 3.1.4.1.

3.3.4.2 Fishery Resources

Since a woodwaste facility. probably would be situated in
the vicinity of an existing lumber mill, no significant flshery
resources would be potentially affected.

3.3.5 Terrestrial Environment




R 3 8 Cultural’Resources ‘{;~j.’ o : “$~g,

Y

3.3.5.1 Vegetation-.

Based upon October .13, 1978, -aerial: photos:(U.S. Army Corps- .

of Engineers, 1979), Site A is approximately 50..percent (25 acres) -

forested, 40 per cent.{.20.acres) existing log. -storage,. and 5 percent .
(5 acres) field/pasture. .In. comparlson, Site ‘B-is predominantly .- .

agricultural,..with fringe ‘areas- of. fotest.~ At . least one  man-made-
Sstructure: occurs on -each .site. ;.- - : -.

-3.3.5.2 Wildlife Resources -

The proposed sites have only marginal value as-awildlife
habitat, and there are no ava11ab1e studles of the wildlife in the
proposed pto;ect area.. . .

3.3.6 Threatened or Endangered Species : T

No.threatened ar.endangered species-are known 0 OCCUr.. .

3.3.7 'Visual Resources & : -

The existing visual resources . at :the.two potential -
plant sites are:ronsidered to be limited by the existence of : .-

wood-processing.plants at each._. The respective .viewsheds at .both
sites include these industrial areas. - Neither: viewshed 1ncludes-

'part1cularly dzverse or. xntereszxng vxsual cha:acterlstlcs.

. 5

oo <

The two locations identified as possible sites.pof a

woodwaste generating plant have not bheen :surveyed for:cultural . 3

resources.. iSite A is..currently-used .for log storage,..and any

resources lotated: there have been: subject ta:disturbance by .,k -

past and present land uses.-:Site- B, which is .agricultural,
presumably has not been disturbed recently, but the number and :
nature of any-resources located. at the site are unknown.u: :

1,3.9 Socioecohomic~?ac£ors?;~e

Socioeconomic characteristics and trends. in Lewis County
are discussed in .Section 3. 1 9. N

3.4 COAL—FIRED STEAM-ELECTRIC PROJBCT

. No specific location has been: identified for a coal-fired
steam—electric:plant, and the environmental-resources and . values ;"

associated with the mining of. coal, .and with the construction and..
..operation of a coal-fired facility, are site specific. It is not:
‘possible, :-therefore; .to describe the existing environment that .

would beraffected by the-coal—fired alternative.- ,Inwgeneral.-~~¢.

however, :an 800-MW coal-fired. facility-would . require: :»an adjacent~~‘

.
D S

mine, or a mine site located along a rall-transportatzon corridor;

approximately 2,500 acres of. l1and for the plant site; indeter-?u”u

minate amount- of land for a transmission:line ROW; and..a source .
of water for gperating and-cooling functions.-u . .
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Since the Applicant would be purchasing only a small portion
of the output of a large coal-fired plant, it is also difficult to
determine what impacts should be attributed to the purchase of
45 MW of power. Section 4.4 discusses the generic impacts of a
coal-fired facility, without attempting to account for the percentage
of impacts resulting from the Applicant's power purchases. -
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4. ENVIRONMENTAL IMPACTS

4.1 COWLITZ FALLS PROJECT - APPLICANT'S PROPOSAL

4.1.1 Geology and Soils

4.1.1.1 Beneficial and Adverse Impacts

Construction activities, excavation work, channel
modification, spoil disposal, and reservoir clearing operations
would disturb soils, alter natural slopes and drainage, and
remove protective vegetative cover and supportive root systems,
thereby increasing the potential for erosion of soils and other
unconsolidated materials. Reservoir clearing could also result
in some bank sloughing.

Bank sloughing would continue to occur along the new
reservoir shoreline. Some new sloughing would be expected
to develop in the lower end of the reservoir, downstream of the
moraine ridge where the reservoir would inundate slope areas
that now lie above high water levels. Saturation of materials
on the steeper slopes, such as the high banks cut in the glacial
outwash deposits at the oxbow bend in the Cowlitz River, and at
‘a terrace on the north side of the river upstream of the Champion
International concrete bridge, could cause the slope to become
weakened and unstable. Any sloughing would be expected to diminish
as the slopes restabilize with the establishment of a new shoreline.
Large cobbles and boulders, within the outwash materials that
would be sloughing, would tend to accumulate along the bases of
the slopes, and would provide increasing natural rip-rap protection
and support of the slopes.

The raised water level from the filling of the reservoir
would cause an increase in the subsurface flow (or seepage) of
water that now apparently exists through the outwash deposits in
the Ancestral Valley. Resultant seepage and spring flow increases
could occur, and new seepage could develop along the north bank
of the river in the saddle area downstream of the dam. High
seepage flows from the bank could result in unstable slope condi-
tions and possible slope failure. Some increase would also
occur in flows that probably exist through subsurface seepage
paths through the Ancestral Valley-fill, and that extend to Riffe
Lake. This seepage may raise the water table within the Ancestral
Valley enough to form new swampy areas or to enlarge existing
swamps.
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The elevated water level in the reservoir would result
in a subsequent rise in the groundwater table within the reser-
voir banks and adjacent land areas. Raised groundwater tables
would reduce the crop-producing capability of soils if the
resultant groundwater tables are too shallow. The soils most
likely to be affected would be the Schooley Series; undrained
areas with Schooley Soils would tend to become swampy. The
effectiveness of existing manmade drainage systems that now
allow agricultural use of some of the Schooley Soils would
be reduced and, in some areas, precluded. Some areas with
Siler Soils, now designated as Prime Agricultural Lands, might
also experience rises in groundwater levels sufficient to
reduce their agricultural production capability. The farmland
on the south side of the river, just upstream and across the
river from the moraine ridge, would be the most severely affected
Prime Agricultural Land.

4.1.1.2 Mitigative Measures Proposed

The Applicant has proposed general measures to minimize
project-induced impacts on geology and soils. Revegetation
would be used to control erosion. The Applicant would consult
with the local district office of the Soil Conservation Service
during the final design and permit the acquisition stage of the
project to formulate an erosion and sediment control plan.
Excavation of slopes at the dam would be made only to slope angles

~considered to be safe. Investigations would continue of seepage
through the Ancestral Valley. Relief drains would be installed
if seepage in the saddle area causes destabilization of the
bank. Any commercial timberland impacted by seepage coming
to the surface in the Ancestral Valley would be drained or
purchased.

The Applicant would monitor groundwater levels before
project construction, and for at least 1 year after reservoir
filling, in order to determine the precise amount of farmland
that would be adversely affected by project-induced groundwater
impacts. The Applicant states that most adverse groundwater
impacts could be mitigated by installation of drainage works,
or by purchase of the adversely impacted lands. The Applicant
estimates that about 170 acres of farmland would be adversely
affected by reservoir-induced groundwater impacts, and that
about 20 acres of farmland would be inundated. The Applicant
proposes to consider other mitigation possibilities on a case-
by-case basis, if impacts to farmlands prove to be more
extensive than the Applicant's current estimate.
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4.1.1.3 Unavoidable Adverse Impacts

Minor erosion would occur during construction before
mitigation measures, such as revegetation, could be implemented.
Some minor erosion would be entirely unavoidable in areas where
constant construction activities would preclude effective
mitigation measures. Minor unavoidable bank erosion and slough-
ing would be expected to occur along the reservoir shoreline.
Unless suitable drainage systems are installed, new swampy areas
could develop in the Ancestral Valley, and unstable slope condi-
tions could develop in the saddle area of the right bank of the
Cowlitz River downstream from the dam. Adverse groundwater
impacts on soils may not be entirely avoidable or mitigatable
because of a permeable pumice layer that underlies the soils
of the Big Bottom area, and that could minimize the effective-
ness of drainage systems. Inundation of some Prime Agricultural
Lands would be unavoidable in the lower portion of the reservoir.

4.1.2 Land Use
4.1.2.1 Beneficial and Adverse Impacts

Approximately 1,830 acres of land would be directly
impacted by the proposed project. _These lands would be con-
verted from the existing uses described in Section 3.1.2 to
project use, and would be inundated, used for project facil-
ities, set aside for recreation, or utilized for wildlife
habitat. Additional land would be temporarily affected when
used for construction staging areas and for project access.
Proposed buffer zone lands initially would be utilized for
- either recreation or wildlife habitat; however, the Applicant
has also proposed that certain lands might be allowed to retain
their current uses. This proposal is discussed further in
Section 4.1.2.2. There is also a possibility that secondary
effects of the proposed project's development may include
elevated ground water levels that could render some agricultural
lands (about 170 acres) unfit for continued cultivation or growing
of existing crops. '

The construction of a new impoundment could create addi-
tional development pressure for recreational cottage sites or
related types of commercial land development in the vicinity of
the project. Based on an assessment of competing sites and
similar types of developments located nearby, it is unlikely
that development would occur at an accelerated rate. .
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4.1.2.2 Mitigative Measures Proposed

The Applicant proposes to mitigate land use impacts by
minimizing, to the extent allowable, the width of the buffer
zone, by granting easements for specific compatible uses of
the buffer zone lands to adjoining land owners, by leasing
back improved agricultural lands within the buffer strip, by
buying or providing compensation for lands adversely impacted
by groundwater changes, and by locating proposed recreational
areas primarily on land that is now owned by the state, there-
by reducing the taking of private land. The Applicant also
considers its choice of a reservoir elevation to be a form of
mitigation because a reservoir at the 866 level would directly
impact less land than a reservoir at EL 872.

The Applicant's proposed purchase and management of the
buffer zone would limit uncontrolled or unapproved access to
the proposed reservoir, and would therefore tend to dampen
adjacent commercial and residential land development pressures.

The Department of the Interior recommended that the
Applicant acquire conservation easements to compensate for
the loss of river segments identified in the National River
Inventory as potentially eligible for inclusion in the National
Wild and Scenic Rivers System. The Applicant states that its

provision for a buffer zone fulfills the intent of this recommended

mitigation.
4.1.2.3 Unavoidable Adverse Impacts

Approximately 870 acres of land, including about 445
acres outside of existing river channels, would be inundated.
A total of 1,830 acres would be included within the proposed
project boundary, thus limiting its use to project and project-
related purposes. Alternative land uses of construction
staging areas and access routes would be limited until proposed
construction is completed. :

4.1.3 Recreation

4.1.3.1 Beneficial and Adverse Impacts

The construction phase of the proposed project would

. cause some short-term impacts on existing recreational uses
in and around the project area. The construction activities
would cause temporary increases in dust, noise, soil erosion,
and turbidity. These construction-related effects would
degrade the scenic quality of the area and would reduce the
use of this area by fishermen and hunters.

PRE—
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Construction of the proposed project would preclude
further consideration of sections of the Cowlitz and Cispus
Rivers for inclusion in the National Wild and Scenic Rivers
System.

Existing recreational uses of the project area would
be adversely impacted by the proposed project. Some popular
locations for recreational activities would be inundated, and
others would be altered significantly by the proposed channel-
ization downstream of the proposed dam site. Any opportunities
for kayaking or rafting would be eliminated. 1It is expected
that some informal camping and stream bank fishing wouid
continue at other locations, or would be replaced by use
of the proposed project's recreational areas and facilities.

Hunting in and around the project area would be expected
to continue, although some displacement resulting from inundation
of popular hunting sites would also occur.

" According to the Applicant's estimates, there would be
about 460 vehicle trips per peak summer weekend day attributable
to use of the project's recreation facilities. This volume of
traffic would not be expected to adversely affect the local road
systems. Private roads within the project area have been open
to recreationists using the Cowlitz and Cispus shorelines, and
thus they probably receive usage comparable to that which would
be expected after construction of the proposed project. The
possible closing of private road access to proposed recreation
facilities or areas could adversely affect their potential for
development or continued operation.

4.1.3.2 Mitigative Measures Proposed

The loss of existing recreational resources in the
project vicinity would be compensated for, to some extent,
through the implementation of the Applicant's recreation plan
(Application, Exhibit R). The multi-purpose athletic field was
proposed as mitigation (although not in kind) for the loss of
existing recreational resources, after the Applicant consulted
with, and received recommendations from, the Lewis County Parks
and Recreation Department.

The Applicant also proposes to acquire lands to be
held in reserve for future recreational development, if and
when development becomes necessary. These lands would remain
in a natural state, and could be utilized for hunting and
primitive camping. This would mitigate, to some extent, for
the loss of other existing hunting and primitive camping
locations.
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The Applicant proposes to minimize any impacts to existing
private roads by placing directional signs to proposed recreational
facilities only on public access routes (letter from R.W. Beck and
Associates to James Haimes of FERC Staff, November 6, 1981).

4.1.3.3 Unavoidable Adverse Impacts

The proposed project would eliminate potential white-
water kayaking and rafting on the Cowlitz River within the
project area. It would also eliminate river bank fishing on
approximately 12.3 miles of the Cowlitz River shoreline, and on
about 1.7 miles of the Cispus River. The propcsed development
of recreational facilities would eliminate some wildlife habitat,
and, during the recreation season, usage of the proposed facili-
ties would impact wildlife through displacement. The proposed
reservoir would permanently inundate popular existing, but
unimproved, camping, hunting, and fishing sites.

The development of the project would permanently render
ineligible previously identified sections of the Cowlitz and
Cispus Rivers for inclusion in the National Wild and Scenic
Rivers System.

4.1.4 Air Quality

4.1.4.1 Beneficial and Adverse Impacts

Construction of the proposed dam and powerhouse would result
in the temporary degradation of the air quality of the area by
the emission of hydrocarbons, nitrous oxides, and particulates
from the construction equipment. Earth moving activities and the
burning of slash would also increase particulate levels.

The presence of the reservoir in the Cowlitz River Valley
would ultimately increase both the occurrence of fog and the
amount of land area that would be encompassed by the fog. The
surface area of a water body is one of the factors that governs
the amount of fog that would be produced. The surface area of
the Cowlitz River would be approximately doubled as a result of
construction of the reservoir (from 425 acres to 870 acres):; the
increase in the amount of fog produced; however, would not approach
the increase that resulted from the filling of Riffe Lake, which
has a surface area of 11,335 acres.

4.1.4.2 Mitigative Measures Proposed

Emissions from the construction equipment would be expected
to come within the limits prescribed by the Federal Government.
The burning of the slash would be performed in accordance with
applicable regional statutes.
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4.1.4.3 Unavoidable Adverse Impacts

Construction of the facility would result in the introduction
of air pollutants into the atmosphere, although the amount of pollu-
tants emitted from construction equipment and slash burning would
be minimized by adherence to state and Federal statutes. 1In addi-
tion, £illing the reservoir would increase the occurrence of fog in
the Randle area.

4.1.5 Noise Levels

4.1.5.1 Beneficial and Adverse Impacts

Short-term local increases in noise levels would occur
during project construction from the use of heavy equipment and
blasting. It is expected that all construction equipment would
comply with recommended EPA noise criteria and would be within
limits considered safe by OSHA.

4.1.5.2 Mitigative Measures Proposed

No specific mitigative measures for controlling potential
increases in noise levels were proposed by the Applicant.

4.1.5.3 Unavoidable Adverse Impacts

Construction of the facility would increase noise above
ambient levels for the duration of the construction period.
Adherence to appropriate regulations and statutes would ensure
that the increase would be within safe limits.

4.1.6 Water Quality and Quantity

4.1.6.1 Beneficial and Adverse Impacts

Water Quality

‘Construction of the proposed facility would result in a
temporary increase in the suspended solid load of the Cowlitz
River. The sediment would originate from excavation of the
dam foundation, construction and dismantling of the cofferdams,
widening of the tailrace channel, and erosion from haul roads
and areas cleared of vegetation that would be inundated by
the proposed reservoir. The sediment that would be suspended
by the construction process would ultimately be deposited in
the headwaters of Riffe lLake.

The initial inundation of the project lands would introduce
organic matter and nutrients associated with the soils into
project waters. The amount of these substances introduced into the
water column would depend upon the amount and type of s0il inun-
dated, the rate at which the reservoir would be filled, and the
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retention time of the reservoir. During the initial operation of
the project, the release of nutrients into the water column would
promote primary production. Biodegradation of organic matter
associated with the inundated soils would cause a decrease in the
oxygen concentration of the water at the soil-water interface.
These kinds of impacts would diminish in time.

Filling of the proposed Cowlitz Falls Reservoir would
increase the surface area of the river from 425 acres to 870
acres and the depth to a maximum of 80 feet. The pool area
of the reservoir, located at the confluence of the Cispus
and Cowlitz Rivers, is where the greatest increase in
surface areas and depth would occur. This area of the
reservoir is expected to stratify weakly during the late
summer and winter months. The upper reaches of the Cispus
River, and particularly of the Cowlitz River, that would be
located within the project boundaries, would be contained
within the original riverbanks, and as a result are expected
to retain riverine characteristics with regard to temperature
profiles. It is not expected that the reservoir would '
significantly impact the temperature regime of the Cowlitz
River.

Operation of the reservoir is expected to have a negligible
impact on the chemical quality of the Cowlitz River because of
the low retention times of the proposed reservoir. The concentration
of dissolved gases in the river could increase to supersaturation
levels when the hydraulic capacity of the powerhouse (10,000
cfs) is exceeded, and water is spilled over the spillway.

The amount of supersaturation that occurs is dependent chiefly
upon the height of the spillway and the depth of the plunge pool.
Increases in either the spillway height or the plunge-pool depth
would increase supersaturation. The proposed Cowlitz Falls Dam
would have a spillway height of 60 feet and a plunge-pool depth
of between 35 and 50 feet. Based upon a comparison of the
structural characteristics of Mossyrock Dam and the proposed Cowlitz
Falls Dam, and taking into account the fact that the spillway would
be designed to minimize the supersaturation effect, it is not likely
that the gas saturation of the river would exceed the maximum
allowable state standard of 110 percent. )

Creation of the reservoir would reduce the turbidity of the
Cowlitz River under normal operating conditions because of the
settling of a portion of the sediment load within the reservoir.
During high flows, however, when it is proposed that the reservoir
would be returned to riverine conditions by opening the floodgates,
the sediment that was deposited in the reservoir during the low-flow
periods would be resuspended, and transported downstream of the
dam into the headwaters of Riffe Lake. The resulting increase
in turbidity of the Cowlitz River would probably exceed the
turbidity levels of the Cispus and Cowlitz Rivers above the
reservoir during these periods.
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Groundwater.

Filling of the Cowlitz Falls Reservoir would increase the
water surface elevation of the river, which, in turn, would
increase the elevation of the groundwater table. Figure 4-1
illustrates the relationship among the water surface elevation
of the reservoir, the seasonal depths of the water table, and
the projected water table elevation as a result of project
operation. As can be seen in Figure 4-1, impacts associated
with the changes in the elevation of the water table that would
occur as a result of filling the reservoir depend, in part,
on the seasonal fluctunations of the water table. During the
drier summer months, the water surface elevation of the reservoir
would determine the water-table depth in the low-lying portions
of the floodplain, when the elevation of the reservoir exceeds the
elevation of the seasonal low-water table. The increases in the
water table elevation would also reduce the infiltration capacity
of some of the lower-lying soils by reducing the volume of the
unsaturated zone. This reduction would result in an increase in
the amount of ponding that would occur during periods of high
precipitation and snowmelt.

Those areas where the groundwater table elevation was
projected to be within 4 feet of the land surface would be
adversely impacted by the proposed project, and are identified
in Figure 4-2. The predominant use of land in the Cowlitz
Falls Valley is for farming, and the 4-foot figure is based upon
the minimum level that can be tolerated by perennial crops grown
- in the area (Malcolm McPhail, soil scientist and agronomist,
Washington State University Cooperative Extension Service,
December 1, 1981, personal communication).

The areas of low topographic relief that would be located
adjacent to the proposed reservoir are expected to be impacted to
the greatest extent. These areas are located between Randle and
RM 93, in the Big Bottom area. - The topography of the land in the
area of the Cispus River, and between the proposed dam and RM 93
of the Cowlitz River, is of such relief that the surface area of
the impact zone, with regard to the adverse impacts associated
with increased elevation of the water table, is negligible.

There does exist the potential for seepage of water into the
Ancestral Valley at RM 90; seepage could result in high ground-
water levels (Section 4.l.1.1).
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Increases in the elevation of the water table could also
idversely impact domestic water wells and septic systems of the
‘ew dwellings in the area.

debris

Construction and operation of the proposed Cowlitz Falls
Reservoir could increase the amount of debris that would enter
-he Cowlitz River. This increase would result from the inundation
)f cleared areas, where slash would remain, and from the uprooting
~f trees in the riparian zone caused by the destabilization of the
cescrvoir banks. The amount of debris that would enter the
_owlitz River as a direct result of project construction and operation,
..owever, would be insignificant when compared to the annual loading
>f debris that originates from the watershed.

The Applicant has proposed to design the dam so as to —
1inimize the blockage of the spillway by debris; no measures,
iowever, have been proposed to prevent debris from reaching the dam,

Therefore, large boles and debris islands that are carried
)y the Cowlitz River during periods of highflow could potentially
2lock the spillway of the proposed dam. Blockage of the spillway
-sould aggravate flooding in the Big Bottom area of the Cowlitz
Jalley. :

Sedimentation

Construction of. the proposed project would temporarily
increase the sediment load of the Cowlitz River. Most of the
sediment introduced into the river during the construction period
would ultimately be deposited in the headwaters of Riffe Lake.

Operation of the proposed project would deposit within the
-eservoir significant amounts of the sediment transported by the
“owlitz River. The greatest amount of sediment would be deposited
in the deep pool area of the reservoir that is delineated by the
significant change in slope of the river that occurs at the
“hampion International wooden bridge. The Applicant has estimated
he amount of sediment that would accumulate in the reservoir to
Se approximately 2,500 acre-feet, or 12.5 percent of the reservoir,
and that this amount could be deposited within a 7-year period.

Staff's independent hydraulic analysis, and a detailed review
Jf the Applicant's sedimentation studies, shows that accumulation
2f sediment in the backwater areas of the reservoir could aggravate
£looding in the Randle area. The Applicant's conclusion that
operation of the project as proposed would preclude the accumulation
2f sediment in the backwater areas thereby having no impact on
flooding in the Randle area, is not supported by the assessment
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performed by Staff. Staff's hydraulic analysis, using an assumed
depth of sediment believed to be the lower limit of deposition,
demonstrates that operation of the project at EL 866 could increase
the frequency with which high flows would overtop the river banks,
and that significant accumulations of sediment could significantly
increase the water surface elevation of the river during major flood
events. Such impacts on the flood stage of the Cowlitz River would
necessitate the Applicant obtaining flood easements.

4.1.6.2 Mitigative Measures Proposed

Water Quality

The Applicant proposes to use methods of vegetative clearing
and similar practices to minimize the loss of soil from disturbed
land surfaces and subsequent increase in the sediment load of the
Cowlitz River. 1In addition, the Applicant proposes to monitor the
water quality of the reservoir for 2 years following reservoir
filling, to cooperate with the State of Washington Department of
Ecology, and to operate the reservoir so as to maintain state
water quality standards.

To ensure that nitrogen saturation would be minimized during
periods of spill, the Applicant would modify the spillway as necessary
to-minimize the downward plunging of water into the stilling basin
pool.

Groundwater

The Applicant proposes to monitor groundwater levels
before, and for at least 1 year after, filling of the reservoir,
to determine what impacts the project would have on the elevation
of the water table. 1In addition, if any lands are determined to
be adversely impacted by elevated water tables or seepage through
the Ancestral Channel, the Applicant proposes to purchase or
drain these impacted areas.

Any septic fields that would be adversely impacted by
changes in the height of the water table would be modified or
relocated by the Applicant. To mitigate for possible adverse
impacts to domestic water wells, the Applicant has proposed to
characterize the water quality of all wells that would be adversely
impacted by elevated water tables before the filling of the
reservoir and, if the potability of the water is found to be
aduersely impacted, the Applicant proposes to seal the affected
well or relocate improperly sealed wells.

Debris

The Applicant proposed to design the spillway to allow
for passage of floating logs and other debris. 1In addition, the
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Applicant has stated that routine maintenance of the facility
would include surveying the reservoir and upper river areas for
debris longer than 60 feet, and removing such debris.

Sedimentation

The Applicant proposes to operate the spillway so as to
return the Cowlitz River to a riverine condition at flows in
excess of 15,000 cfs. According to the Applicant, operation of
the project in this manner would preclude the accumulation of
sediment in the back water areas of the reservoir.

4.1.6.3 Unavoidable Adverse Impacts

Water Quality

During the construction and initial operation of the proposed
reservoir, the water quality of the river in the project area would
be temporarily degraded by the introduction of sediment from dis-
turbed land surfaces, and by the release of organic matter and
nutrients from inundated soils into the water column. The return of
the reservoir to riverine conditions during periods of drawdown would
increase the turbidity of the river. The concentration of dissolved
gases may exceed saturation levels under certain flow conditions, but
it is expected that the level of gas supersaturation would be minimal,
and within the state's allowable standard of 110 percent.

Groundwater

Areas contained within the project boundaries, and adjacent
areas where the water would be elevated to within 4 feet of the land
surface, would be restricted with regard to what crops could be
grown. The draining of these lands by the placement of drainage
tiles or similar measures would decrease the amount of ponding that
would occur during periods of high precipitation or snowmelt: these
measures, however, would have minimal effect on the perennial depth
of the water table that would result from operation of the reservoir.

Seepage of water through permeable deposits and into the
Ancestral Valley would increase the groundwater levels of that
area, as discussed in Section 4.1.1.3.

Debris

Collection and removal of large debris in the reservoir and
upper river during operation of the facility would reduce the poten-
tial for blockage of the spillway of the proposed Cowlitz Falls Dam
during periods of high flow. The use of the 60-foot length as a
criterion for selecting what debris would be removed, however, would
not be sufficient to ensure that floating debris would not reduce .
the flow of floodwaters through the spillway. Trees of a dendritic
or branched form that are less than 60 feet in length could accumulate
sufficient debris so as to block 60-foot-wide spillway gates.




Sedimentation

A significant portion of the volume of the main body of
the reservoir below the wooden bridge would be eliminated
through the deposition of sediment carried by the Cowlitz River.
The amount of sediment contained within the main body of the
reservoir would be controlled, however, by the erosive forces of
the river during periods of drawdown or high flow.

Based on Staff studies, the project with a normal maximum
operating level of 866 could not be modified to preclude the
buildup of sediment in the upper reaches of the Cowlitz River. .
The sediment buildup would cause aggravation of flooding in the

Randle area.

4.1.7 Fishery Resources

4.1.7.1 Beneficial and Adverse Impacts

Construction

Major adverse effects of project construction would occur at
the dam site, and immediately downstream in the reach of the
river where channel modifications are proposed. The river diversion
around the dam site would result in the dewatering, for about 1
year, of 2,000 feet of the Cowlitz River (Phase I). Fishes
unable to escape from the affected reach would be lost at the
time of diversion, and the reach itself would be removed as
fisheries habitat for the duration of the diversion. Upstream
fish passage through the dam site would be blocked by high
water velocities during Phase I of the construction period.

Fish passage might be possible only at lower river flows during
Phase 1I, when the river has been returned to its channel, and
all flow would be passed through the partially completed dam
(1.5 year duration). Salmon and trout attempting to ascend the
Cowlitz River from Riffe Lake would thus be blocked during most
of the construction period, resulting in the loss of sport fishing
in the immediate area of construction, and a loss of salmon
fishing upstream of the construction site. Diversion of flow
from 2,000 feet of the Cowlitz River would also remove the reach
grom fishery production, resulting in a small loss of resident
ishes.



4-16

Modification of about 1 mile of the river channel down-
stream of the dam site would result in the direct loss of some
fishes from blasting, excavation, and high turbidity during the
anticipated 4-month construction period, although many fishes
would probably avoid the area during the peak of construction.
Construction work would also preclude sport fishing activities
in this area.

Operation

Adverse effects of a run-of-river project operation at
EL 866 would include: inundation of riverine habitat by tie
reservoir; obstruction of upstream movement of fishes from Riffe
Lake; some mortality of downstream migrating fishes through the
powerhouse; transformation of the l-mile reach of the Cowlitz
River downstream of the dam site into a straight, uniform-depth
channel; and, disruption of sport fishing activities now occurring
in the proposed project area.

A total of 12.3 miles of the Cowlitz River, 1.7 miles
of the lower Cispus River, and 1.5 miles of tributary creeks
would be inundated at EL 866. This would convert several miles
-0of riverine habitat to reservoir, or slowmoving stream habitat.
The boulder/rubble/gravel substrate that now predominates between
the proposed dam site and RM 94 on the Cowlitz River, and on the
lower Cispus River, would eventually be covered by sediment,
resulting in a sand/silt substrate throughout most of the proposed
reservoir. Portions of the river would no longer be suitable
for trout spawning and rearing, or for salmon rearing. This
would result in the probable displacement of fish to upstream
riverine areas, and in the loss of some trout production. Trout -
and salmon could exist in the proposed reservoir, although feeding
conditions would likely be better in upstream riverine areas.
Other resident fishes, such as squawfish, suckers, and bass,
would readily adapt to a reservoir environment, and could
experience population increases. -

The presence of the proposed Cowlitz Falls Dam would block
upstream fish migration from Riffe Lake. The present upriver
migration of salmon from Riffe Lake provides an important sport
fishery at the head of the lake near the Champion International
concrete bridge, at the confluence of the Cowlitz and Cispus
Rivers, and at least as far upstream as the town of Randle. The
dam would block the salmon migrations and thus eliminate the
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salmon fishery that now exists above the dam site. The presence
of the dam, however, should not affect the fishery at the concrete
bridge, and could provide an additional fishing area at the

base of the dam, where upstream migrating fish would congregate.
This would, however, depend on the suitability of the river

reach for angling after modification of the channel, and on the
provision of appropriate angler access.

The proposed Cowlitz Falls Dam would have some effect on
downstream fish passage during portions of the year, although it
probably would not adversely affect the fishery. Significant
spill is expected to occur during the months of November through
February, and April through June, in an average water year
(Application, Exhibit W). The April through June period coincides
with the greatest downstream movement of salmon to Riffe Lake.
Fish passing the project during spill periods would likely pass
through the spillway with minimal mortality (about 2 to 3 percent).
Those fish migrating during nonspill periods would pass through
the turbines (assuming bypass facilities are not installed), and
could experience a mortality rate of 10 to 15 percent. The
effect of this mortality on the Riffe Lake fishery is difficult
to predict, but is not likely to be significant.

Modification of the l-mile reach of river downstream
of the dam would adversely affect fish utilization of the
reach. When Riffe Lake is drawn down from late fall through
spring, the l-mile reach is a diverse, free-flowing stream of
alternating pool and run that is probably utilized by trout,
salmon,. and other resident fishes. When Riffe Lake is at or
" near its maximum elevation, this river reach is inundated and
resembles a deep, slow-moving stream. Excavation of the reach
to create a uniform-depth, straight channel, is likely to result
in decreased use of this reach by fishes, except during either
upstream or downstream migration. Sport fishing success would
also be less in the modified channel, since fish would not
likely remain in an area with high water velocities and little
cover.

In addition to the impacts on the sport fishery, fishing
above the dam would be adversely affected by inundation of a
popular fishing and camping area at the confluence with the
Cispus River. Although this area would be lost, and salmon
would be denied access to the river above the dam, fishing for
resident trout could continue on the reservoir, or on sections
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of stream above the reservoir. Trout populations within the
reservoir could be lower than existing populations in the
affected reach of river, but the project probably would not
adversely affect trout populations upstream of the reservoir.

Operation of the project in a run-of-river mode would
have little effect on fishery resources upstream or downstream
of the dam. The Applicant would provide a continuous minimum
flow of 1,000 cfs to protect aquatic resources in the downstream
river channel. Riffe Lake also would back up water to the
base of the dam at its maximum elevation. The proposed reservoir
would only fluctuate vertically about 1 foot or less during normal
run-of-river operation. Greater drawdowns could occur during
flooding conditions, but the effects of flooding would likely
outweigh those of any additional drawdown.

Effects on Anadromous Fish Restoration

The presence of the proposed Cowlitz Falls Dam could be
beneficial for a future anadromous fish restoration program.
Past attempts to maintain anadromous fish runs above the
Mossyrock Dam failed because emigrating salmon smolts were
unable to find their way through Riffe Lake to collection
facilities, and either took up residence or died (Weller and
Reed, 1980). The construction of downstream migrant collection
facilities at the Cowlitz Falls Dam would allow salmon smolt to
be collected at the dam and transported downriver, thus avoiding
the need for. passage through Riffe and Mayfield Lakes. The
Applicant has proposed to construct the project so that a louver
collection system could be added, if and when a decision is made
by state and Federal fisheries agencies to proceed with a
restoration plan. The source of funding for a restoration plan,
including the cost of installing the louver collection system, has
not yet been determined.

A problem that could be encountered with a louver
collection facility at the project is the variability in collection
efficiency due to changing river flows or debris loads. Weller
and Reed (1980) indicate that with the proposed powerhouse capacity
of 10,000 cfs, spillway discharge would occur about 7 days during
May, and 3 days during June, under median flow conditions. 1If
an additional discharge bay with 5,000 cfs capacity was included
in the louver facility, spillway discharge would occur
only about 2 days in May and 1 day in June. Variability in
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spillway discharge would occur, however, resulting in differing
efficiencies in the fish collection facility. 1In years of high
spill, many smolt would pass through the spillway and into Riffe
Lake, resulting in the loss of most of these fish to the anadromous
program. In dry years with little spill, collection efficiences
would be higher, and could result in the successful capture of
emigrating salmon smolt. Efficient collection of smolt would,
however, affect the "landlocked" salmon emigrating from the

upper Cowlitz River. This could be mitigated, however, by direct
stocking of salmon into Riffe Lake, if the state fishery agencies
decided to maintain the existing fishery.

4.1.7.2 Mitigative MeasuresProposed

Construction

The Applicant has proposed to utilize good construction
practices to minimize erosion and resultant turbidity and
sedimentation of project waters. An interim fish stocking program
is also proposed by the Applicant to compensate for the immediate
:ffects of construction activities on fish populations and sport

ishing.

Operation

The Applicant proposes that the project design be considered
mitigation, since proposed EL 866 would result in fewer adverse
impacts than EL 872. The spillway would be designed to minimize
nitrogen supersaturation below the dam.

Other measures proposed by the Applicant to mitigate project
impacts include stream habitat improvement, fish stocking, and
development of recreational facilities. Aquatic habitat within the
project reservoir, and in five tributary streams within or in close
proximity to the project area, would be improved to allow for
greater fish utilization of these areas, thus providing the
potential for increased fish production. Reservoir improvements
would include preservation or enhancement of riparian habitat along
the new shoreline, and the construction of diked, shallow impound-
ments within the reservoir. These measures would provide ideal
habitat for warm-water species such as largemouth bass. Habitat
improvements in tributary streams would consist of the preservation
or enhancement of riparian vegetation, and the installation of
structures to create pool habitat. Creeks considered for these
improvements include: Goat, Tumwater, Crystal, Kiona, and Siler
(Figure 4-3). Kiona and Siler Creeks are partially located within
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project boundaries, and the Applicant proposes to improve only
the portions of these creeks within project boundaries. Habitat
improvements within tributary streams would benefit resident
trout populations and potentially would increase trout production.

The Applicant's fish stocking program could include, in
addition to interim stocking, both trout and salmon stocking
programs. Although these plans have not been completed, the
trout program likely would be a reservoir stocking of rainbow
trout, to provide a reservoir trout fishery. The maximum annual
stocking would be about 40,000 legal-sized trout (8,000 pounds),
to be planted in various locations within the reservoir. The
success' of the program would be evaluated for 2 years, and changes
would be made in the program accordingly. The salmon stocking
program is proposed only if studies to be conducted by the
Applicant indicate that the project has had a negative impact on
the existing salmon fishery in the project area. The Applicant
has also considered substituting trout for salmon. The final
plan, however, would be drawn up in cooperation with state and
Federal fishery agencies.

The development of proposed recreational facilities would
include two boat launches and fishing access sites, thus providing
additional angler access to the reservoir.

A fisheries enhancement measure proposed by the Applicant
would be to design the project so that a louver collection system
could be installed in the future, if an anadromous fish
restoration program is initiated. The powerhouse structure would
be designed so that such a collection system could be installed
without major modification of project works.

The Applicant proposes to employ a fishery biologist
during the 3-year construction period and for the first 2 years
of operation to monitor and implement mitigation programs. At
S-year intervals thereafter, a biologist would be retained to
review and supervise any adjustments to the mitigation programs.

4.1.7.3 Unavoidable Adverse Impacts

Construction

Unavoidable impacts of the proposed dam construction
would include the diversion of the river and loss of about 2,000
feet of fishery habitat for about 1 year, and the blockage of
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upstream fish passage during most of the 2.5 year construction
period. Modification of the l-mile reach of river channel
downstream of the dam would result in the unavoidable loss of
some fishes due to blasting and excavation, and the possible
avoidance of the area by fishes. The loss of sport fishing
opportunities would be unavoidable in the construction area.

Operation

The inundation of riverine habitat by the reservoir, the
obstruction of upstream movement of fishes from Riffe Lake, the
creation of unsuitable fisheries habitat in the modified river
reach downstream of the dam, and the loss of fishing opportunities
~above the dam would be unavoidable adverse effects of project
operation. These impacts would likely result in a reduction in
the native, resident trout populations in the river reach to be .
inundated, although this reduction could be offset by the stocking
of hatchery trout proposed by the Applicant. The salmon fishery
that now exists above the dam would be lost, but the fishery could
continue downstream of the dam where most fishing effort
is now concentrated.

4.1.8 Vegetation

4.1.8.1. Beneficial and Adverse Impacts

Construction of project facilities, including the trans-
mission line (Corridor B), would require the removal of
approximately 313 acres of vegetation, about 33 acres for the
transmission line ROW, and 280 acres for remaining project
facilities such as the powerhouse, switching station, and
dam abutment. Construction of the project reservoir at
EL 866 would require the removal of about 439 acres of existing
vegetated areas (excluding the river channel and sandbars).

The proposed project facilities and transmission line
would be constructed primarily in areas occupied by the red
alder/Douglas fir vegetation type, with about 14 acres of clear-
cut land affected by the ROW. The proposed reservoir at EL 866
would affect large amounts of both the upland and lowland forest
features, a small amount of the riparian/ meadows features, and
none of the wetlands/riparian feature. About 139 acres, or 31
percent of the vegetation impacted, would be the big leaf maple/red
alder type, followed by 72 acres (16 percent) of Douglas fir-pole
size. Only about 42 acres (9 percent) of the total vegetation
loss would include the grass/hay/pasture type. Remaining vegetation
types that would be impacted at EL 866 are presented in Table
4-1 °



Table 4-1. Vegetation loss by land feature and vegetation type for each reservoir altermative of the proposed

project area (Source:

_lbvenber 25, 1981).

Letter from R.W. Beck and Associates to Patrick Murphy of FERC staff,

Acreage of vegetation loss by reservoir alternative 1/

Land feature and vegetation type EL 862 - EL 866 EL, 872
Upland forest feature
Douglas fir-pole size 72 72 88
Red alder/Douglas fir 18 50 100
Red alder 18 22 35
Dowglas fir-saplings 29 30 66
Westem hemlock/big leaf maple 10 10 13
Clearcut 37 37 68
Subtotal 1684 221 370
Iowland forest feature
" Blg leaf maple/red alder 118 139 251
Big leaf maple 6 43 147
QOot torwood 0 0 13
Subtotal 127 182 i
Wetlands/riparian feature
Sedge /rush 0 0 47
Swamp 0 0 11
Willow 0 0 10
~ Subtotal 0 0 68
Agrarian/meadow feature
Grass/hay/pasture 31 36 606
Hazel /blackberry 0 0 _2
Subtotal 31 36 608
Total 339 439 1,457

1/ Acreage amounts do not

include rivers, creeks, sand bars, or non-reservoir project facilities.

£C-v
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Operation of the project at EL 866 is expected to cause a
‘rise in the water table of adjacent land areas, particularly lowlangd
forest and agricultural lands. The Applicant has estimated that
about 170 acres of agricultural land would be impacted by an
increased water table. About 130 acres of the total impacted
agricultural land is presently being cultivated, primarily for
forage crops (e.g., alfalfa, grass/clover mixes). Some adverse
impact from higher groundwater would occur on the lowland forest
vegetation types and to a minimal extent on the upland forest
vegetation types. The extent of impacts on these types would
vary, depending to a large extent on soil type and affected
vegetation species.

Another area of possible impact with high groundwater
is in the Ancestral Valley of the Cowlitz River between the
proposed reservoir and Riffe Lake. Seepage from the reservoir
via the long path to Riffe Lake might surface before reaching
the lake, causing high groundwater levels. If this occurs,
additional vegetation would be lost initially, but the impacted
‘area would naturally revert to a wetland type vegetation in
time.

A major beneficial impact of the proposed project would be
the formation of new riparian vegetation along the shoreline of the
reservoir. The natural establishment of such vegetation would
require a number of years, but ultimately, more riparian vegetation
would occur with the project than without it.

4.1.8.2 Mitigative Measures Proposed

Two general mitigative measures for vegetation impacts
proposed by the Applicant are: the minimization of vegetation
clearing; and the establishment and management of new and existing
areas. Both measures are proposed primarily for the benefit of
wildlife populations, but such measures would also benefit the
aesthetics of some areas. Mitigation measures for wildlife and
aesthetics are discussed in Sections 4.1.9 and 4.1.11, respectively.

The Applicant pfoposes to clear most vegetation from the
proposed reservoir, but also has indicated that there are
areas where vegetation could be left, generally the areas above

EL 860.
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The establishment and management of new and existing
areas would apply to plantings around major nonreservoir project
facilities, and to modification and management of habitat areas
around the reservoir.

Plantings around major nonreservoir project facilities
would be conducted primarily for soil stabilization and land-
scaping. These plantings would be conducted on most nonreser-
voir project sites both during and following construction, and
would apply to such areas as temporary roads, spoil sites,.borrow
sites, equipment staging areas, and powerhouse sites. A mixture
of grass and legume species would be used to stabilize these
areas in an effort to expedite the development of seminatural
vegetation.

Habitat modification and management would be conducted
primarily in an effort to mitigate impacts to wildlife. These
activities are discussed in Section 4.1.9.2.

As described in Section 4.1.1.2, the Applicant has proposed
the installation of drainage works in agricultural lands impacted
by higher groundwater levels.

4.1.8.3 Unavoidable Adverse Impacts

The construction of the proposed project facilities and
the reservoir, excluding the transmission line, would require
the permanent removal of about 719 acres of existing terrestrial
vegetation, representing a variety of vegetation types. About
280 acres would be removed and displaced with project facilities,
while the remaining 439 acres would be cleared to accommodate
the reservoir.

4.1.9 WwWildlife Resources

4.1.9.1 Beneficial and Adverse Impacts

The construction of the proposed project would result
in the inundation of 439 acres of wildlife habitat, including
366 acres of forest, 37 acres of clearcut, and 36 acres of
agricultural land. Resident and migratory species dependent
upon the inundated areas would be forced to relocate to adjacent
areas, Immobile species and life stages, or species with small
home ranges, would be lost. Displaced wildlife would affect
adjacent habitats, which are assumed to be at their carrying
capacity, by increasing competiton for food and cover.
Overcrowding and accompanying stress would cause the loss of
the least fit individuals and habitat deterioration.
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Lands inundated would include streambank and riparian
habitats in the western third of the project area that are
intensively used by wildlife. Riparian and aquatic species
that forage, nest, and den in this area would be lost. Nineteen
beaver dens (approximately 95 individuals) and an undetermined
number of river otter, muskrat, and mink dens would be lost.

One otter den (four individuals) would be lost in the construc-
tion area. The new shoreline should be suitable for beavers if
sufficient riparian vegetation develops. Otters and mink may
reestablish themselves if a suitable food supply develops in the
reservoir area. The overall use of the project area by aquatic
furbearers, however, may decrease because of increased human
use. The reservoir level fluctuation of less than 1 foot sthould
not adversely affect denning activities.

The quality of habitats within close:-proximity to the
shoreline is believed to be the most critical factor limiting
survival of deer and elk during severe winters. Elimination
of this critical habitat would greatly reduce deer and elk
numbers during severe winters, at least until suitable shoreline
vegetation can be established. The magnitude of this impact
would depend upon future winter weather conditions, and on the
rate and degree of shoreline revegetation. Deer and elk would
benefit from the increased shoreline length. The increased
depth and width of the reservoir should not adversely affect
deer or elk that normally cross the Cowlitz River, because
these species would be capable of swimming across the reservoir,
if necessary.

Upland forested habitats make up a majority of the
inundated lands, but are less productive than areas closer
to the shoreline. These areas, however, provide food and
cover for wintering and resident deer and elk, ruffed grouse,
and a wide variety of nongame species, all of which would be
lost. Agricultural lands to be inundated support less diverse
wildlife populations.
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The inundation of the river channel would eliminate
wildlife species that are closely associated with rapid and
riffle habitats, such as the dipper and common merganser.
The loss of gravel bars would limit the use of the project
area by species such as the spotted sandpiper and killdeer.
Waterfowl utilizing slow-moving water would vacate the
area during construction, but would be expected to utilize
the reservoir after construction. The reservoir would
receive greater use as resting and feeding habitat by duck
species, however.

Additional losses of wildlife habitat would include
approximately 20 acres of red alder/Douglas fir forest that
would be permanently impacted by construction of the dam and
powerhouse. An additional 20 acres would be temporarily
affected by construction yards and roads. The downstream
channel excavation would affect a minimal amount of wildlife
habitat. Increased groundwater levels could alter additional
wildlife habitat, resulting in a change of numbers for some wild-
life species and changing species composition.

Secondary impacts on wildlife would result from
construction activities. 1Increased on- and off-road vehicular
traffic, noise and dust, and human intrusion would adversely
affect movement and natural activities of most wildlife species
in the vicinity of the construction site. Some species, especially
big game and raptors, would be forced to leave the area, and the
exposure and vulnerability of deer and elk would probably increase
during the construction period. Increased road kills and poaching
would also be expected. ' :

Development of recreational facilities and associated
recreational use would ultimately result in the degradation
of approximately 180 acres of red alder/Douglas fir forest,
including some old growth forest. Wildlife use of these areas
would be greatly reduced because of diminished habitat quality
and increased human use. The impact would be most pronounced
during the breeding season, when human use would be the highest
and wildlife species are most sensitive to disturbance. Sizable
populations of breeding ruffed grouse would be lost from this
forested habitat, while deer and elk use would be reduced. New
recreation facilities and improved access would also. increase
human intrusion into adjacent wildlife habitats, which would
result in additional harassment of wildlife populations.
Increased hunting and trapping pressure would also be expected.




4-28

The construction of the transmission line would
necessitate the clearing of approximately 19 acres of forested
wildlife habitat, thus precluding its use by squirrels, cavity-
nesting species, and other forest dwelling species. An additional
14 acres of clearcut areas would be affected. The creation and
maintenance of a forest opening would benefit species, such as
deer and elk, that utilize early and mid-successional vegetation.
Further, the creation of 6.7 miles of edge habitat would benefit
species requiring both open -and forest habitats.

4.1.9.2 Mitigative Measures Proposed

The Applicant's mitigation plan would see«X to achieve
the goal of no net loss in wildlife populations over the life
of the project, by maintaining and enhancing existing habitats
(Application, Exhibit S). WDG has conducted a study of the
effects of the project on wildlife, and is working with the
Applicant to determine measures needed to mitigate project impacts.
Applicant has proposed to manage intensively 465 acres of land speci-
fically for wildlife benefits, and to revegetate the new reservoir
shoreline. Basic elements of the mitigation plan are discussed
below. WDG's final wildlife study and mitigation recommenda-
tions were completed in November 1981, and are being reviewed
by the Applicant. Based on the results of the study, the adequacy
of Applicant's preliminary mitigation estimate would be assessed,
and the extent and location of habitat management activities would
be determined.

Lands managed for wildlife could be classified into five
categories:

Shoreline/Riparian Habitat

The establishment of new shoreline/riparian habitat would
of fset the impacts of the loss of big leaf maple/red alder and
big leaf maple vegetated areas. This would be accomplished by
selectively clearing certain areas and by leaving large trees
and snags, and would be followed by planting appropriate herb,
shrub, and tree species. These activities would be conducted
before completion of the project, so that the new shorelxne/
riparian vegetation is well established when the reservoir is
flooded. The acceleration of the development of this habitat
would reduce impacts on wildlife dependent on shoreline vegetation.
In order to retain its wildlife value, domestic livestock would be
excluded from the shoreline except in those areas which are currently
pasture. The lower reaches of Kiona and Siler Creeks would be fenced
to exclude livestock.

-




"Meadow" Habitat

Small "meadows"™ would be established to replace the loss
of clearcut and meadow habitat. Selected areas would be cleared
of all vegetation, including stumps, and planted with fescue,
rye grass, and clover for wildlife forage. These areas would be
cleared and replanted every 3 to 5 years to maintain high forage valu
Deer and elk would benefit from increased forage production, and
ruffed grouse broods would benefit from increased invertebrate

populations.

Mixed Woodlands Habitat

The mixed woodlands habitat would be established in
similar existing woodlands, and would be managed to maintain an
early successional forest. This forest would be divided into
five units, and one unit would be selectively cut every fifth
year. This management technique would ultimately produce five
early successional levels of the mixed woodland habitat. A
variety of wildlife species would benefit from the increased
habitat diversity.

Shrubland Habitat

A shrubland habitat is proposed for the transmission
ROW following construction. Natural shrubs and forbs would
occur, but some plantings are proposed to speed the development
of browse species. Periodic removal of trees would be required
to maintain this shrubland habitat.

Wetlands Habitat

The development of three separate wetland areas is proposed
by the Applicant. These areas would represent an enhancement and
not a replacement measure, since no wetland with emergent vegeta-
tion would be lost at the proposed project with the reservoir at .
EL 866. The Applicant's proposals call for the development
of two impoundments by diking shallow arms of the reservoir at
RM 92 on the south shore of the Cowlitz River, and at RM 92.7 on
the north shore. A third wetland area would be developed at RM
-1 on the west bank of the Cispus River. Following the establish-
ment of dikes and appurtenant structures, these areas would be
selectively cleared and planted with riparian and wetlands
vegetation species to hasten development of a semi-natural wet-
land community. The permanent wetlands would provide quality
habitat for many wildlife species, especially aquatic furbearers,
waterfowl, wading birds, amphibians, and reptiles.
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Additional mitigative measures include the retention of
much of the vegetation and snags above EL 860. Many species of
wildlife would benefit from increased perch sites, cavities,
and improved aquatic food supply. All disturbed areas would
be revegetated. The Applicant plans to have a professional
wildlife biologist monitor construction activities, and conduct
studies every 5 years to assess the success of the mitigation
program,

4.1.9.3 Unavoidable Adverse Impacts

_ The project would result in the unavoidable loss or
degradation of 719 acres of wildlife habitat. Species inhabiting
these areas would be lost. The loss of critical deer and elk
wintering habitat along the shoreline in the western part of the
project area would result in an unavoidable short-term reduction
in population numbers. The severity of the impact would be
dependent upon winter weather conditions, and on the rate and
success of shoreline revegetation. 1In the long-term, the develop-
ment of an adequate mitigation plan would reduce these losses to

a minimum.

Species which utilize the riffle areas and gravel bars
would be lost, and aquatic mammals would experience a reduction
in numbers. 1Increased human activity associated with construc-
tion, improved access, and recreational facilities would result
in the unavoidable disturbance of wildlife inhabiting adjacent
areas. The loss of wildlife and wildlife habitat is not expected
to endanger the local ecosystem.

4.1.10 Threatened or Endangered Species

4.1.10.1 Beneficial and Adverse Impacts

The construction and operation of project facilities
could potentially result in short- and long-term impacts on the
small number of wintering bald eagles that forage in the project
area. No roosting areas or nesting sites have been identified
in the vicinity of the project.

, The construction of the Cowlitz Falls Project, involving
the presence of up to 200 construction workers, increased timber
clearing activities, blasting, and increased human intrusion,
would likely impact bald eagles that utilize the project area.
Construction is scheduled to last through at least two winters.
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Eagles tolerate a high level of activity where habitat
is optimal. At less preferred sites, human activities are
more disruptive to eagles and can cause a shift in habitat use
patterns (Steenhof, 1976), or even dispersal from an area
(Shea, 1973). Automobile traffic is one of the least disturbing
human activities to eagles, which apparently become conditioned
to cars (Stalmaster, 1976). Pedestrian traffic is more disturbing.
Minor auditory disturbances alone do not necessarily seriously
disturb eagles. Gunshots and chainsaw activity have been known
to cause eagles to depart an area.

Since the project area is not considered prime eagle
habitat, it is likely that eagles would avoid the area during
the most disruptive portion of the construction period. Eagles
would be expected to return after the completion of construction.

Food availability appears to be the factor limiting
the number of wintering eagles in the project area. Wintering
eagles are opportunistic feeders and choose the most readily
availatle food supply. 1In the Pacific Northwest, eagles
commonly feed on stranded, spawned-out salmon carcasses.
Salmon may be an important food source for eagles downstream,
but no migrating salmon reach the project area because they
are blocked by downstream dams. The project area does not
support a heavy concentration of waterfowl, which is also a
preferred eagle prey.

No concentrated food source is available in the project
area to attract and hold large numbers of eagles. Observations
~have indicated that carrion is the most important food source
utilized by eagles in the project area (Wood et al., 1980).

Close to the Cowlitz River, concentrations of as many as seven
eagles have been observed feeding on cow and deer carcasses,

much of which has been set out by local landowners. Deer carrion
has been shown to affect eagle distribution (Stalmaster, 1976),
especially when riverine food supplies are unavailable (Servheen,
1975). The construction of the project should not affect the
food supply of the eagle. The project may, in fact, increase

the food supply because carrion transported by the rivers would
be trapped in the slack water of the proposed reservoir (Wood et
al., 1981).

Proximity to a food supply is probably the most important
factor influencing perch selection by eagles (Steenhof, 1976;
Stalmaster, 1976). A good view of the surrounding area is
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also an important criterion (Servheen, 1975; Stalmaster, 1976).
Eagles prefer the highest available perch sites for improved
visibility and accessibility. Favored eagle perch sites in
wWashington include dead trees, big leaf maple, and cottonwood
(Stalmaster and Newman, 1979). Dead and deciduous trees

lack leaves in winter and allow the greatest range of vision.

Red alder receive less use because of their typical smaller size.

The availability of perch sites would be reduced following
the clearing of the present shoreline. This is especially
important because most of the remaining old growth in the project
area is located near the present shoreline, and would be removed.
This reduction in the number of large trees, however, should not
be a limiting factor in continued eagle use of the project area.
Alternate trees would be available above the impoundment area.

In addition, Applicant has proposed leaving most vegetation above
EL 860, which would retain some perch sites. Additional perch
sites could be created by leaving selected trees in the impoundment
area, by creating additional snags along the new shoreline by
girdling or topping trees, and by building artifical perch sites.

Motorboats, drift boats, and shore fishing have been
shown to disrupt eagle activity patterns in Washington
(Stalmaster, 1976) and other areas (Steenhof, 1976; Ingram,
1965). Improved access to the Cowlitz and Cispus Rivers and
shoreline areas would result from the development of various
recreational facilities at the project. Little disturbance to
the bald eagle should result because increased recreational use
of the area during January to March is expected to be minimal,
and the eagle food sources are located away from the rivers.

Transmission lines and towers can pose a possible
electrocution hazard to bald eagles. Suitable designs are
available to reduce these hazards.

In summary, the small number of bald eagles that utilize
the project area would be displaced during construction of
the project. The project would not affect the eagles' food
supply, and any impacts from the loss of perch sites could be
mitigated. No long-term impacts on the eagle should occur.
Therefore, Staff concludes that construction and operation
of the Cowlitz Falls Project would not jeopardize the continued
existence of the bald eagle.

4.1.10.2 Mitigative Measures Proposed

The Applicant has not specifically proposed any mitigative
measures for the conservation of the bald eagle.

4.1.10.3 Unavoidable Adverse Impacts

-

Perch sites for wintering bald eagles would be reduced
in the vicinity of the project. With proper mitigation, the
threatened bald eagle should not experience any unavoidable
adverse impacts (see Section 5.2.1.8).




4.1.11 Visual Resources

4.1.11.1 Beneficial and Adverse Impacts

Adverse impacts to visual resources in the proposed
project area would occur during the construction period. Because
there would be limited public access to the proposed project area,
and particularly to the proposed dam site, and since construction
and staging areas would not be readily visible from well traveled
roads, these impacts would be relatively minor and limited to the
construction period. 1In addition, some adverse visual impact
would occur along the project f£ill haul road where roadside
vegetation would be covered with dust.

Visual impacts to the Big Bottom, or upper project viewshed,
would be mimimal. The general visual character of the river channel
and of the surrounding lands would remain almost unchanged. Possible
changes in ground water levels could affect the amount and types
of vegetation occurring in the low-lying lands, and could also
reduce the amount of cultivated lands. These changes would alter
the existing visual characteristics, but the alterations would not
necessarily be adverse.

The visual impacts within the next viewshed would also be
minor. Several riffles and rapids would be eliminated, and the
river channel would be widened in several places. The shoreline
adjacent to the proposed camping area, and in the vicinity of the
proposed boat launch at Champion International's wooden bridge,
would be developed to improve public access to the river upstream,
and to the proposed reservoir downstream. These changes would
allow the visual resources of this viewshed to be more readily
experienced by potentially greater numbers of people, which could
be considered a beneficial visual impact.

The next two viewsheds would be altered significantly.
Both rivers would be inundated by the pondage created by the
proposed dam. The rapids of the Cowlitz River and the confluence
with the Cispus would be flooded, and Cowlitz Falls would be perma-
nently lost from view. The Cispus River segments would become a
slow moving pondage within the proposed project area. The reser-
voir, after stabilization of the bank vegetation and weathering of
any rock blasted area (cuts), however, could provide aesthetically
pleasing views to some individuals.
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The proposed dam, powerhouse, and related project features
would permanently intrude upon the Cowlitz Falls area. Since
these facilities would be located on the side of a rounded hill,
however, they would be screened from view points on the wider,
middle sections of the reservoir. The proposed channelization down-
stream of the proposed dam would also drastically alter the
existing visual characteristics of the Cowlitz River.

Considering that only a general location of the proposed
transmission line ROW has been identified by the Applicant, the
main visual impacts could include interference with views from
several residences along the ROW and the addition of a highly
visible cleared corridor on the northern slope of the saddle
between Dog Mountain and Glenoma Peak, as seen from Meade Hill
Road and U.S. Highway 12. It is expected that the Applicant
would avoid these potential impacts in the final design and
routing of the transmission lines so that visual impacts would
be minimal. Although the existing visual resources of the project
area, particularly those of the lower two viewsheds, will be altered,
no significantly unusual or unique visual resources would be
adversely impacted by the proposed project.

4.1.11.2 Mitigative Measures Proposed

The Applicant has identified its proposed measures to
minimize and mitigate impacts on visual resources in Exhibit
V of its application for license. The Applicant would utilize
commonly practiced construction techniques to minimize adverse
impacts to visual resources, and states that it has designed the
project to minimize land form disturbances and contrasts with
the surrounding environment. Where possible, the Applicant
would restore natural contours, revegetate, mulch, reseed, place
borrow areas in sites to be inundated, leave natural rock outcrops
in cuts, and preserve a buffer zone around the entire project to
help maintain scenic quality (Application, Exhibit W).

Although the final plans for ‘the transmission line ROW
have not been provided, the Applicant has identified its visual
objectives to plan, design, and construct the transmission line
in a manner that would be in harmony with, and subordinate to,
the natural landscape. The Exhibit W lists specific design criteria
that include generally accepted measures for minimization of impacts.
Some of these measures are tapering vegetation, deflecting the ROW
occasionally to prevent tunnel effects, providing natural screening,
and locating structures to limit their visibility or silhouetting
against the sky (Application, Exhibit W). 4
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4.1.11.3 Unavoidable Adverse Impacts

Temporary adverse visual impacts associated with the
construction of the project would be unavoidable. Some
permanent adverse visual impacts would be incurred as a result
of the location of the cleared transmission line ROW, and because
of visual encroachment of project facilities on the natural
environment. Any scenic qualities associated with the inundated
portions of the Cowlitz and Cispus Rivers would also be permanently
lost. Some secondary adverse visual impacts associated with
commercial development adjacent to, or in the vicinity of, the
proposed project may also be unavoidable.

4.1.12 Cultural Resources

4.1.12.1 Beneficial and Adverse Impacts

Proposed geotechnical work in the vicinity of the
dam would directly affect portions of the Cowlitz Falls South
Site. During project construction, work on the dam, diversion
channel, cofferdam, and access road would take place at, or
immediately adjacent to, the same archeological site. The
Satanus (Indian) Homestead, which is thought to be located
within the boundaries of Cowlitz Falls South, would be affected
similarly by construction activities.

Three sites in the vicinity of Cowlitz Falls--Cowlitz
Falls South, Cowlitz Falls North, and the Satanus Homestead--
could also be affected by unauthorized relic collecting carried
out by construction personnel. The presence of workers in the
area over many months would increase the likelihood of
deliberate or inadvertent damage to the sites; presently, the
sites are relatively inaccessible, and the area is used only by
occasional fishermen.

Filling of the reservoir would also impact a number of
prehistoric and historic sites. The reservoir would inundate
portions of the Cowlitz Falls South Site, the conterminous
Satanus Homestead Site, the approaches to the Champion
" International wooden bridge, and the suspected location of
the Tumwater Homestead. Testing has shown that deposits at
the Cowlitz Falls South Site reach a depth of approximately
860 feet, and the bridge and homestead are situated at the
same elevation. Higher water levels in the reservoir would
also inundate some of the land associated with the Walter
Koher Homestead.
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4.1.12.2 Mitigative Measures Proposed

As proposed, the project would avoid impacts to most
of the cultural resource sites identified in the project area.
The Applicant, however, has advanced mitigation proposals for
three sites that occur in the project vicinity--Cowlitz Falls
South (and the Satanus Homestead), Cowlitz Falls North, and
the Champion International wooden bridge.

At the Cowlitz Falls South Site, the Applicant proposes
to conduct a scientific data recovery program to mitigate
adverse effects. The program would seek to excavate a sample
of each of the site's three components in order to investigate
such research questions as the possible uses of the falls'
microenvironment, changes in those uses over time, and trade
and travel patterns in the area. A detailed data recovery
plan is to be developed by the Applicant for submission to
the Washington State Historic Preservation Officer, the Cowlitz
Indian Tribe, and the Advisory Council on Historic Preservation.

Although the Applicant does not anticipate that the
Cowlitz Falls North Site would be adversely affected by the
project, it is proposing a monitoring program to assure that
indirect effects do not occur at the site. 1If indirect effects
are detected at the site, the Applicant would undertake
additional testing work to reassess the site's eligibility for
the National Register of Historic Places, and to aid in the
formulation of specific mitigation measures.

For the Champion International wooden bridge, the
Applicant proposes to raise the bridge and its approaches to
compensate for higher water levels. No mitigative measures
have been recommended for dealing with the construction of a
boat launching ramp beside the bridge.

4.1.12.3 Unavoidable Adverse Impacts

The proposed project would have a number of unavoidable
adverse impacts on the Cowlitz Falls South Site. The site would
be disturbed by geotechnical work, by construction of project
woTks, and by the filling of the reservoir. These actions would
also affect the most recent site component that may relate to
use of the site during the period of the Satanus Homestead.

Even if a data recovery program were instituted at the site,
as proposed by the Applicant, there would still be a loss of
" some scientific information. Data recovery is a form of site
destruction, and only a portion of the site's available
information would be saved by a sampling strategy.
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At EL 866, the project would also inundate the Tumwater
Homestead location, and a part of the property containing the
Walter Koher Homestead. The only remaining physical evidence of
the Tumwater Homestead site, however, is an orchard, and the
higher water level at the Koher Homestead would not affect its
structures.

4.1.13 Socioeconomic Factors - Construction

4.1.13.1 Beneficial and Adverse Impacts

Impacts on Employment

During the proposed project's 3-year construction period, the
number of on-site personnel, including hourly and salaried employees
of the construction contractor and subcontractors but excluding a
7-person supervisory engineering staff, would range from 15 to 195,
averaging 130 workers (Table 4-2). 1In total, construction of the
Cowlitz Falls Project would require 4,430 man-months (or approxi-
mately 370 man-years) of construction labor and 238 man-months of
supervisory engineering, for which a total of $16.2 million (in
1982 dollars) plus fringe benefits, would be paid (Application,
Exhibit W, Supplemental Information, Item 19).

Impacts on Population

Based on the magnitude of the proposed project and
observations at comparable hydroelectric developments, FERC
staff expects that existing residents of eastern Lewis County
and daily commuters from outside Lewis County together would
comprise about 70 to 75 percent of all on-site workers. Most of
these persons would be residents of either the Centralia-Chehalis
urban area, located approximately 1 hour by car from the project
site, or the considerably larger Tacoma area, about a 75-minute
drive from the project. Workers who currently reside more than
90 minutes from the construction site would comprise the balance
of the required labor force. These persons would relocate in
the project impact area. (See Section 3.1.9.) Consequently,
the Cowlitz Falls Project would generate the in-migration of S0
workers, at most (Table 4-3).

Surveys of construction workers at comparable projects
indicate that: (1) approximately 20 percent of all personnel who
relocate for the Cowlitz Falls Project would be single, widowed,
separated, or divorced; (2) only half of all married relocatees
would be accompanied by one or more dependents; and (3) in-migrating
families would have an average of 1.6 children, including 1 child
of school age. Based on these figures, FERC staff calculated
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Table 4-2. Average monthly number of on-site construction
personnel who would be employed at the Cowlitz
Falls Project. 1/

Month Number of on-site construction personnel 2/
Year 1 Year 2 Year 3
January - 175 - 140
February - 180 - 140
March 15 175 140
April 35 175 140
May 35 195 115
June 80 195 115
July 130 195 115
August 130 170 105
September 130 160 105
October 150 150 85
November 150 140 85
December 155 140 85
Average for year 84 : 171 114

l/ Application, 1981, Exhibit W.

(3/ Includes hourly and salaried workers.

Table 4-3. Projected population influx into the Mossyrock-Morton-Glenama-
Randle area of lewis County resulting fram the construction of

the Cowlitz Falls Project. 1/

Average number of persons who would relocate

Project Construction - School-age  Pre school-age

year personnel Spouses children children Total
1 25 10 10 5 50
2 50 20 20 10 100

3 35 15 ‘ 15 8 73

1/ FERC staff estimates.

- -
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the total population in-migration into the project impact area
that would occur as a result of project construction (Table
4-3). Staff's analysis reveals that, during peak construction
activity, the project would result in the influx of 100 persons.

Impacts on Housing

In-migrating families and individuals would require housing
accommodations. Staff's analysis of housing availability in the
project impact area (Section 3.1.9.3) indicates that there currently
is sufficient vacant housing to accommodate the expected population
influx. Whereas construction personnel who in-migrate with a
family are likely to relocate with their own mobile home or move
into a single-family house, workers who relocate without dependents
are apt to rent an apartment, a room in one of the area's motels,
or a space for their trailer. .

Impactg—on Local Trade and Service Establishments

The population in-migration, as well as the additional
commutation into the project impact area that would result from
construction of the Cowlitz Falls Project, would benefit the
economy of eastern Lewis County. Spending by relocatees and
commuters ‘at mobile home and trailer parks, motels, and retail
and personal service establishments (particularly at eating and
drinking places, food stores, and automobile service stations)
would expand the income levels of the area's proprietors, and
could create some additional part-time employment opportunities
there.

Impacts on Local Public Services

"Local public services"™ in this instance means all local
government services except education (i.e., law enforcement, fire
protection, road maintenance and repair, health services, and
welfare programs). Impacts on public schools are discussed
separately because public education in Washington State is
provided by numerous independent school districts, and most
of the costs of operating public schools are financed through a
state/local fund.

Project-induced in-migration would increase the population
of the project impact area by only 1.1 percent (100 divided by
8,815), and the new residents would occupy existing housing.
Thus, relocatees associated with the proposed project should not
have a significant impact on the demand for local public services
in eastern Lewis County.
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Applicant indicates that trucks carrying heavy equipment,
sand, gravel, and other construction materials for the proposed
project would use only very small segments of county-maintained
roads. Instead, project-related trucks primarily would use
state-maintained U.S. Highway 12 to Glenoma, and then private
logging roads to the project site. The private road that would
be most heavily utilized by trucks runs along the eastern shore
of Riffe Lake, crosses the Cowlitz River, and follows the river
to the dam site. This road, which was constructed by Tacoma
City Light as part of the Mossyrock Dam Project, is controlled
and maintained by the Champion International Corporation. The
proposed project, therefore, should not require a significant
amount of additional. county expenditures for road maintenance
and repair. p

Impacts on Local Tax Revenues

Washington State and all of its counties and incorporated
places levy a combined state and local sales/use tax. The state
and local tax rates are, respectively, 4.5 percent and 0.5 percent.
In addition to charging the combined 5.0 percent rate, communities
that become special transporation districts may impose an additional
0.3 percent transit tax. The local sales/use tax in Lewis County
is 0.5 percent.

Whereas the sales/use tax utilized by most states is levied
primarily on retail sales, Washington States's tax is levied on:
(1) sales of retail establishments except food for home consumption
and prescription medicine; (2) sales of business establishments that
provide personal, maintenance, or business services; and (3) sales
of services pertaining to the construction, repair, or improvement
of a new or existing building or other structure located on real
property owned by the purchaser. Consequently, the Cowlitz
Falls Project would produce local sales tax revenues equivalent
to 0.5 percent of the project's total construction contract
price, including labor.

Under Washington State's existing tax laws, the project's
prime contractor would be responsible for the monthly colleetion of

sales tax from the Applicant and for its remittance to the Washington

State Department of Revenue. During the projected 3-year construc-

tion period, the Applicant estimates that it would pay state and local

sales taxes totaling $3,744,000 (Application, Exhibit N).

After deducting 1.5 percent from local sales tax revenues
for its collection expenses, the Department of Revenue would
distribute the remainder. Because the Cowlitz Falls Project
would be situated within an unincorporated area, Lewis County's
general fund would receive all of the disbursed amount, $368,784
($3,744,000 x .10 x .985).

- en
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Lewis County also would receive additional sales tax revenue
as a result of project-related commuters and relocatees purchasing
taxable goods and services in Lewis County. Staff estimates that,
during the construction period, these expenditures would generate
local sales taxes totaling approximately $5,500.

Because the Applicant is a municipal corporation of
Washington State, it is exempt from paying local property tax.
Thus, the Applicant would not pay taxes on the value of its
in-place project facilities. The contractors' construction
machinery and equipment (exclusive of licensed vehicles) that
are in Lewis County on January 1, however, would be taxed by
Lewis County as personal property.

The Applicant has estimated that the depreciated value of
all on-site construction equipment on January 1 would be as
follows: nothing for the first year; $4.6 million for the second
year; and $3.5 million for the third year. After the Lewis
County Tax Assessor certifies the reported values, the Lewis
County Treasurer would compute the taxes owed to the seven affected
local government entities. Based on these values and the tax
rates in effect as of October 1981, FERC staff calculated the
property tax revenues that would be received by each of these
entities (Table 4-4).

As discussed above, some of the relocating construction
personnel would move with mobile homes or trailers. (Mobile homes
are defined as mobile living units that are greater than 40 feet
in length or 8 feet in width, whereas trailers are defined as
mobile living units that do not exceed 40 feet in length or 8
_feet in width.) Currently, local government entities in Washington

State are permitted to tax mobile homes as personal property.
Trailers, on the other hand, are not subject to the local personal
property tax, but rather to Washington State's vehicle excise
tax. Revenues from this tax accrue to the state's general fund,
not to the counties.

Government officials in Washington State indicate that
most construction personnel on the proposed project who in-migrate
to Lewis County with mobile living units would have trailer rather
than mobile homes. Consequently, these persons would not have a
~significant impact on Lewis County's personal property tax revenues.

During the 3-year construction period, Lewis County and
the special government districts that serve eastern Lewis County
(exclusive of public school districts and the school fund) would
receive additional tax revenue from the proposed project totaling
$420,650. This amount includes approximately $374,300 of
additional local sales taxes, and $46,365 of additional personal
property taxes. . By contrast, the project's incremental local
public service costs would be minimal. Staff concludes,-therefore,
that, during construction, the proposed project would have a
substantial positive fiscal impact on the affected local governments.
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Table 4-4. local personal property tax revenues that would be produced by om-site
construction equiprent and machinery. 1/

Qurrent

Taxing tax Estimted property tax reverwes 3/
entity rate 2/ Year 2 Year 3 Total
school fund $3.4926 $16,066 $12,224 $28,290
Oounty general fund 1.3770 8,722 6,636 15,358
County rcﬁd furd 1.8960 6,334 - 4,820 11,154
White Pass School

District 2.6880 12,365 9,408 21,773
Fire District No. 14
(loated in Rardle) 1.3480 6,201 4,718 10,919
Cemetery District 0.1050 483 368 851
Library District 0.4128 1,899 1,445 - 3,34
Hospital District
No. 1 0.5850 2,691 2,048 4,739
Total s11.9044 $54,76a1 41,667 $96,428

Data provided in letter of October 22, 1981, fram Applicant to James Haimes of
FERC staff.

AN

Tax per $1,000 of assessed walue.

IQ IQ‘

Based on on-site equipment having a total assessed walue of $4.6 million
in year 2 ard $3.5 million in year 3.
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Impacts on Local School Districts

During the scoping meeting for the Cowlitz Falls Project,
held in Chehalis, Washington, on September 30, 1981, a number of
superintendents from school districts in eastern Lewis County
stated that the proposed project could adversely impact their
schools, and the superintendents asked therefore, that the
Applicant should be required to negotiate an agreement to provide
financial assistance to their districts. FERC Staff's estimates
of the numbers of school-age children who would accompany reloca-
ting construction personnel indicate, however, that these local
school districts probably would experience only negligible enroll-
ment increases (Table 4-5). Considering that these additional
students would vary in age, the enrollment gains in any one grade
should not exceed 2. Consequently, the incremental expenditures
necessitated by project induced enrollment should be limited to the
cost of purchasing additional desks, textbooks, and school supplies,
or a few hundred dollars per year for each additional student.

Under Washington State's current method of financing public
education, each of the impacted school districts--White Pass,
Morton, and Mossyrock--automatically would receive, respectively,
$1,794, $2,217, and $1,945 per year of additional state funds for
each additional student (unpublished data provided by Robert C.
Munson, Supervisor of Research and Development, Financial Services,
Superintendent of Public Instruction, Olympia, Washington,

October 1981, personal communication). The proposed project,
therefore, would be a financial benefit to the affected school
districts, particularly to the White Pass School District. 1In
addition to the additional state funds, it would receive approx-
imately $21,800 of additional personal property tax revenues
(Table 4-4).

4.1.13.2 Mitigative Measures Proposed

Since the proposed project's impacts would be beneficial
to the economy and fiscal status of Lewis County, the .Applicant
has not proposed any mitigative measures for socioeconomics.

4.1.13.3 Unavoidable Adverse Impacts

Construction of the proposed project would result in
the temporary in-migration of approximately 100 persons to eastern
Lewis County. This influx could exert some upward pressure on
housing rents in that area. 1In addition, construction-related
traffic could cause periodic minor delays on U.S. Highway 12.




Table 4-5. Impacts of in-migrating construction workers on school districts
in eastern Lewis County. 1/

Nutber of additional students

Project White Pass Morton School Mos Syrock
year School District District School District
1 5 3 2
2 10 6 4
3 8 4 3

1/ FERC staff analysis.
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4.1.14 Socioeconomic Factors - Operation

4.1.14.1 Beneficial and Adverse Impacts

Impacts to Employment, Population, and Local Government Services

After the project is completed construction personnel and
their dependents who have relocated in the project impact area
would out-migrate. Before reservoir filling, farms and lumber
companies may have to relocate equipment that is situated on
land to be inundated. The proposed project would not require
the displacement of any occupied residences, farm buildings, or
business -establishments, however.

Operation and maintenance of the proposed project
would necessitate the employment of about 15 personnel. The
Applicant anticipates that almost all these persons would be
existing residents of Lewis County. Consequently, project
operation would not have any significant impacts on local
employment, population, or government services.

Impacts to Commercial Timberland

The Applicant proposes to acquire a total of 750 acres of
commercial timberland, including 315 acres that would be inundated
by the proposed reservoir, and approximately 400 acres that
would be managed for wildlife or reserved for future recreation.
Champion International, owner of 465 of the 750 acres, appears
to be actively logging in the area. Consequently, this land
probably would be almost all clearcut at the time of acquisition
by the Applicant. Clearcut commercial timberland in the project
area has an average market value of about $600 per acre (Cynthia
Nelson, Forestry Consultant with R.W. Beck and Associates, October
1981, personal communication). Therefore, after clearcutting,
the 750 acres of commercial timberland required for ‘the Cow11tz
Falls Project would be worth approximately $450,000.

Although the proposed project would utilize 750 acres of
commercial timberland, only the 315 acres required for the project
reservoir would be permanently lost for timber production. The
land held for future recreational use or managed for wildlife
could continue to produce commercial timber, although it would
yield fewer board-feet per year than land managed primarily for
t imber production. :




Impacts to Local Tax Revenues

Because the Applicant is a municipal corporation of
Washington State, it is exempt from paying local real estate
taxes on the property it acquires and the facilities it constructs.
The Applicant proposes to acquire approximately 1,830 acres of
land for the proposed project, including 1,150 acres of privately
owned land that currently generates local property tax revenues,
and 680 acres of publically owned land that is currently )
exempt from local taxation (Application, Exhibit F, Table F-2).

The private lands that would be purchased for the proposed
project, and therefore removed from the local tax rolls, include
750 acres of commercial timberland, 250 acres of agricultural
land, and 150 acres of undeveloped rural land. Because Washington
State has passed laws to limit the property tax burden on certain
commercial timberlands and farmland, the total assessed value of
the 1,150 acres of private land to be acquired for the project is
a fairly modest amount--$285,000 (Application Exhibit W, Table
8-5). Based on 1981 tax rates, the proposed project could result
in the loss of local property taxes totaling almost $4,000 per
year (Table 4-6).

The tax revenue loss would be completely outweighed by
the incremental public utility district privilege taxes that
would be produced by the proposed project. This tax, which is
collected by the Washington State Department of Revenue, currently
is fixed at 5 percent of the first 4 mills per kilowatt hour
from the sale of self-generated energy. Based on the proposed
project's average annual generation (267,200,000 kwh), the project
would produce PUD privilege tax revenues that average $53,440
per year (.05 x $.004 x 267,200,000). This amount would be
distributed by the Department of Revenue as follows: §2,138
would be allocated to the state general fund; $17,956 would be
credited to Lewis County's state/local public school fund; and
$33,346 would be paid to Lewis County (Donn Smallwood, Washington
State Department of Revenue, September 1981, personal communication).

Lewis County Commissioners would be able to allocate some
portion of the $33,346 amount to the county's junior taxing
districts. . Therefore, the White Pass School District, Fire
District No. 14, and other special districts that would lose
annual real estate tax revenues as a result of the proposed
project could be completely compensated by the redistribution of
PUD privilege tax revenues.
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Table 4-6. Fotential loss in anmual real estate tax revenues resulting fram
the Cowlitz Falls Project. 1/

1981 tax

Taxing entity rate 2/ Annual tax loss 3/
Public school fund $3.4926 $995
Lewis County 1.8960 540
County road fund 1.3770 392
White Pass School District  2.6880 766
Fire District No. 14 1.3480 | 384
Cemetary District 0.1050 30
Library District 0.4128 118 B
Baspital District No. 1 0. 5850 167
Total ' __$11.9044 $3,392

1/ FERC staff analysis.
2/ Tax per $1,000 of assessed value.

3/ Based on the September 1980 assessed value of all private
property that would be acquired by Applicant.
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Impacts to Farms in the Randle Area

The Applicant proposes to acquire 250 acres of
agricultural land for the proposed project, including about
200 acres that would be used as a buffer strip along the upper
portions of the reservoir, 30 acres located in Section 20 that
would be managed for wildlife, and 21 acres that would be inundated
by the proposed reservoir. Cultivated farmland that would be
impacted by the project is currently used to graze beef and
dairy cattle, or to grow alfalfa, timothy, and other feed for
local livestock. .

In addition to those agricultural lands that would be
included within the project boundary, approximately 170 acres of
farmland, including 130 acres that are currently used to produce
hay and silage, would be adversely affected by reservoir-induced
seasonal rises in groundwater levels (Application, Exhibit W,

page 9-16).

The Applicant indicates (Application, Exhibit W, page
8-16) that: "the lost annual productivity of the agricultural
lands within the project boundary and groundwater impact area could
amount to $100,000 per year if all buffer zone lands were culti- _
vated. Actual annual lost production is estimated to be about
$35,000 since most buffer zone agricultural lands are covered with

brush and are not being cultivated."

The project's groundwater effects also could adversely
impact a few wells or septic systems used by adjacent farms.

4.1.14.2 Mitigative Measures Proposed

The Applicant proposes to monitor existing and postproject
groundwater levels to determine the impacts on agricultural land,
wells, and septic systems. If the proposed reservoir adversely
affects adjacent farms, the Applicant either would purchase the
land or would install drainage works on it. 1If any wells are
affected by altered groundwater levels, the Applicant either would
seal them or would drill new ones. Moreover, if any septic systems
are affected by high groundwater levels, the Applicant either
would modify or would relocate them (Application, Exhibit W,
pages 5-52, 9-19, and 9-20). The Applicant, however, has not
yet proposed a definitive plan to implement these proposed mitigation

measures.




4.1.14.3 Unavoidable Adverse Impacts

The proposed project would result in the inundation and
permanent loss of 21 acres of farmland and 315 acres of commercial
timber land. 1In addition, the value of yearly timber growth
would be diminished on approximately 400 acres of existing commercial
timber lands that the Applicant would acquire for wildlife
management or future recreation.

4.;.15 Transportation Facilities - Construction

4.1.15.1 Beneficial and Adverse Impacts :.

The proposed project would produce three types of
construction traffic, including: (1) delivery of constiuction
equipment and material; (2) commuting by construction workers;
and (3) trips by earthmoving vehicles between the construction
site and spoil areas. Traffic volumes that would result from
each of these sources are discussed below.

The Applicant anticipates that, during peak construction
activity, approximately 200 vehicle trips per week would be
required for the delivery of equipment and material to the
project site. Based on a five-day work week, this implies
an average of 40 deliveries each day. All of this traffic would
travel over U.S. Highway 12 (SR-12) and the private road
that runs along the eastern shore of Riffe Lake.

A maximum of 195 persons would be employed at the
construction site. Staff anticipates that, because many workers
would travel in carpools, approximately 100 vehicles would be
driven to the construction site. Most commuters also would use
SR-12 and the east Riffe Lake road.

The Applicant indicates that, during the first nine months
of construction activity, the project would generate 1,800
spoil disposal trips per week. None of these trips would
involve SR-12; 1,450 would use a road segment that is currently
impassable; and 350 trips would affect a Champion International
logging road and a small segment of county maintained Falls
Road.

4.1.15.2 Mitigative Measures Proposed

The Applicant proposes to negotiate agreements with
Lewis County, the State of Washington, and owners of private
roads that would be used by project-related vehicles. These
agreements would establish (1) measures for the regulation of
traffic during project construction and (2) the amounts of
monetary compensation that would be paid by the Applicant for
road maintenance and repair, and for delays and rerouting
imposed on logging trucks.
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4.1.15.3 Unavoidable Adverse Impacts
Construction-related traffic could cause some minor

traffic delays on privately-owned roads that serve the project
area and at the intersection of SR-12 and the east Riffe Lake

road.
4.2 ALTERNATIVE DESIGNS OF THE PROPOSED ACTION

This section discusses only those differences in 1mpacts,
mitigation, and unavoidable adverse impacts from the Applicant's
proposed project.

4.2.1 Geology a.ad Soils

EL 862

A reservoir at EL 862 would inundate less land than the
proposed reservoir. Inundation would only occur in the lower
portion of the reservoir. Groundwater levels would not raise as
mucn as for the proposed project, and less agricultural land in
the Big Bottom area would be severely affected. Prime Agricultural
Lands in the Bottom areas, those with Siler Soils, would probably
not be adversely affected. Only minimal impacts would be expected
on the effectiveness of existing drainage systems in areas with
Schooley Soils. The most likely soils to be adversely affected
would be some of the lower-lying Siler and Schooley Soils on the
south side of the river just upstream from the moraine, where
installation of new drainage systems might be required.

Unless suitable drainage systems are installed, new swampy
areas could develop in the Ancestral Valley, and unstable slope
conditions could develop in the saddle area of the right bank of
the river, downstream from the dam.

EL 872

A reservoir at EL 872 would severely affect agricultural
land in the Big Bottom area. Nearly all of the Schooley
Soils and some of the prime Siler Soils would be inundated. Most of
the rest of the Big Bottom areas not inundated, consisting of Prime
Agricultural Lands with Siler Soils, would experience rises of
groundwater levels to within a few feet of the surface that would
severely reduce or preclude their utility as prime. farmland. The Big
Bottom area effectively could be eliminated as an agricultural area.
For a project at EL 872, proposals for drainage of Big Bottom
area farmlands would probably include the possibility of constructing
artificial earth dikes to prevent the inundation of productive
areas and the possibility of using pumps as part of proposed
drainage systems.
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Using either EL 862 or EL 872 could produce new swamps in
the Ancestral Valley and unstable slope conditions in the saddle
area on the right bank of the river, unless proper drainage systems
are installed. Additionally, the loss of some of the usable agri-
cultural soils in the Big Bottom area may be unavoidable at EL 872
because of an underlying, permeable pumice layer that may preclude
the design and construction of effective drainage systems.

Eastern Alternative Corridor

There might be less erosion at individual tower sites on
the eastern part of the ridge than on the proposed corridor
because of less severe terrain. The eastern corridor would
probably require minimal access road construction. Because the
east corridor would be longer than the proposed corridor, its
potential for erosion may be greater.

Western Alternative Corridor

More erosion might occur at individual tower sites on the
west end of the ridge than on the proposed corridor over the
ridge because of the steeper terrain to the west end of the
ridge. The western corridor would probably require less new
access road construction. The total potential erosion would be
greater than for the proposed corridor because the western corridor
is longer. : ’

4.2.2 land Use
EL 862

If operated at EL 862, the proposed project would be
reduced to about 565 acres in area. The Applicant has estimated
that about 10 acres of general agricultural land would be impacted
by inundation or raised groundwater levels, and about 190 acres
of commercial timberlands would be inundated. At EL 862, the
approach to the Champion International wooden bridge would not
be flooded (Application, Exhibit W).

With the reservoir at EL 862, the unavoidable adverse impacts
on land use would be: the preclusion of existing and any other
potential land uses for the estimated 565 acres of land that would
be included within the proposed project boundary; the permanent
inundation of 290 acres of commercial land; and the temporary
preclusion of existing land use at the proposed staging area. A
small amount of general agricultural land might be adversely
impacted by raised groundwater levels.
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EL 872

Operation at EL 872 would increase the size of the reservoir
to about 3,300 acres, and would preclude any existing land uses.
The Applicant has estimated that about 1,070 acres of cultivated
land and about 1,400 acres of general agricultural land would be
adversely impacted, either by flooding or raised groundwater levels.
In addition, the Applicant has estimated that about 470 acres of
commercial timberland would be inundated. For this alternative,
the Applicant has not specified how many additional acres and
types of land would be included within the project boundary for
the buffer zone and for wildlife mitigation. The Applicant did
estimate that 1,949 acres of wetland habitat would be created
(Application, Exhibit W).

The unavoidable adverse impacts on land use would include:
the preclusion of any existing land uses for the estimated 3,300
acres of land that would be included within the proposed project
boundary; the permanent inundation of, or raised groundwater impacts
on, an estimated 1,070 acres of cultivated land; the permanent
inundation of, or raised groundwater impacts on, an additional 1,400
acres of general agricultural land; and the permanent inundation of
about 470 acres of commercial timberland.

Eastern and Western Alternative Corridors

The two alternative routes are both slightly longer than
the Applicant's proposed ROW. Use of either transmission line
alternative would prevent the existing land uses within the
respective corridors. These would be unavoidable adverse impacts.

4.2.3 Recreation

EL 862 and EL 872

The EL 862 alternative would inundate fewer popular
recreational camping, hunting, and fishing sites than the
proposed action, and the EL 872 alternative would inundate more.

The inundation of locally popular recreational camping,
hunting, and fishing sites, particularly along the shorelines of the
Cowlitz and Cispus Rivers, near their confluence, would be a perm-
anent adverse impact for both alternatives.

4.2.4 Air Quality and Climate




EL 862 and EL 872

The amount of fog that would result from operation of the
proposed reservoir at either EL 862 or EL 872 would differ from that
which would occur at EL 866. The surface area of the reservoir
would affect the amount of fog that would occur, and ultimately
the amount -of land area encompassed by fog. The surface area of
the reservoir at EL 862 would be approximately 765 acres; the surface
area at EL 872 would be 3,700 acres. Based upon the comparison of
the surface areas of the reservoirs at the proposed alternative
elevations, it is unlikely that there would be a significant differ-
ence in the fog generated at EL 866 and EL 862. It is possible
that at EL 872 there would be a greater amount of fog generated
than at EL 866, since the surface area is approximately four
times larger, but the increase in the frequency and amount of
fog would not be as great as that which occurred upon the filling
of Riffe Lake.

4.2.5 Water Quality and Quantity

Water Quality

EL 862 and EL 872

Operation of the project at EL 872 would create expansive
shallow backwaters in the areas on Kiona, Schooley, and Siler
Creeks. As a consequence of the limited amount of exchange that
would occur between the main channel and these areas, it is
expected that the water temperature would be increased above
that characteristic of the Cowlitz River. 1Increased water
temperatures could result in a corresponding decrease in the
oxygen concentration. The decrease in oxygen levels could be
significant in the backwater areas of the reservoir during initial
operation of the facility, as a result of the biodegradation of
organic matter associated with the soils.

Construction and initial operation of the proposed facility
at EL 862 and EL 872 would result in the temporary degradation of
water quality. Prolonged operation of the facility would have a
minimal impact on the overall water quality of the Cowlitz River;
during the summer months, shallow areas of the Kiona, Siler,
and Schooley Creeks that would result from EL 872 would have
temperatures higher that those characteristic of the river.

Groundwater

EL 862

The elevations of the water table caused by EL 862 would
impact land uses on the periphery of the reservoir, but would not
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restrict any land uses in the Big Bottom area. Possible adverse
impacts to domestic wells and septic systems would be reduced under
EL 862 because the land that would be affected by increases in the

water table is sparsely populated.

EL 872

The adverse impacts from increases in the groundwater levels
at EL 872 would be more extensive than for EL 866. As shown in
Figure.4-4, areas of significant groundwater impacts exist along the
periphery of the reservoir and into the bottomlands of Kiona, Siler,
and Schooley Creeks; these areas could extend beyond the boundaries
indicated in Figure 4-4. The impacted areas would be much larger for
EL 872 than for EL 866, and the number of domestic wells and septic
systems that would be adversely impacted would be greater. The Appli-
cant estimates that six domestic wells and nine septic systems would

be adversely impacted.

The Applicant proposed to modify or relocate domestic wells
or septic systems that would be adversely impacted by operation
of the reservoir at EL 872,

An unavoidable adverse impact associated with EL 872 would be
the raising of the water table to a level that would restrict the
usage of the land surface in parts of the Big Bottom area. EL 872
would also adversely impact a greater number of domestic wells and
sewage drain fields. Seepage of water through the permeable deposits

of the Ancestral Valley could result under either EL 872 or EL 862.

Sedimentation

EL 862 and EL 872

There would be minor differences in the volume of sediment
deposited in the main body of the reservoir for EL 862 and EL 872,
compared to that for EL 866, because of the differences in reservoir
volumes and sediment trap efficiencies. .

Operation of the project at EL 872 would significantly reduce
the velocity of the Cowlitz River in the Randle area thereby resulting
in the deposition of sediment in flood-sensitive areas. The depth to
#hich sediment would be deposited in the river channel is expected to
axceed that which would occur if the reservoir was maintained at
2L 866. As a result, impacts of the project operated at EL 872 on
flooding would be equal to or more severe than the proposed project.

The impacts associated with operation of the project at EL 862
on the flood levels of the Randle area are greatly reduced. The
sec iment deposition for this operating level is confined to the area
be.ow Randle and the velocities of the river during high flow periods
more closely approximate the preproject conditions, causing less
seciment deposition than EL 866.

4.2.6 Fishery Resources

EL 262

At EL 862, less riverine habitat would be inundated. About
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compared to 14 miles at EL 866. EL 862 would thus have slightly

less impact on trout and other resident riverine fishes, although

it would decrease the size of the diked, shallow impoundments

that the Applicant has proposed as mitigation for the proposed action.
The popular fishing and camping area at the confluence of the Cispus
River would still be flooded, although upriver tributaries would not

be flooded.

EL 872

Use of EL 872 would inundate about 2 additional miles of
the Cowlitz and Cispus Rivers and several more miles of tributary
streams. The additional flooding would eliminate more stream
habitat, and would probably have a greater negative impact on
resident trout and other stream fishes than EL 866. A major impact
of EL 872, not present with the other alternatives, would be the
flooding of about 1,400 acres of low-lying farmland, causing the
formation of large areas of shallow lake and wetland habitat. These
areas, although of little benefit to trout, could provide ideal
habitat for warmwater fishes such as largemouth bass and sunfishes,
and could produce sizable increases in the populations of these

fishes.

Since the amount of shallow impoundment habitat would be
greater at EL 872, it might not be necessary for the Applicant to
construct this habitat as previously proposed. Sections of tributary
streams that had been proposed for installation of habitat improvement
structures would be flooded; this would require the selection of
other stream reaches for these structures.

4.2.7 Vegetation
EL 862

EL 862 would require the removal of about 339 acres of
terrestrial vegetation for the reservoir, which would be 100 acres (23
percent) less than for EL 866. The same vegetation types would be
affected, generally in the same proportion as for EL 866.

.EL 862 would cause impacts to vegetation and agricultural crops
from an increase in groundwater, but the acreage involved would be
less than for EL 866. EL 862 would cause a seasonal rise in groundwater
levels of about 1 foot, to within 5 feet of the ground surface, in
approximately a 100-foot strip bordering the channel. No permanent
groundwater impacts would be caused by EL 862 in the agricultural area
(R. W. Beck and Associates, 1980b).

Seepage from EL 862 could affect vegetation in the Ancestral
Valley, but the impact would probably be less severe than from EL 866
beacause EL 862 would have less head pressure.

There would be additional riparian vegetation beyond present
conditions with a reservoir at either EL 862 or EL 866, although
the EL 866 reservoir would provide more of this type of habitat.




EL 872

Building a reservoir at EL 872 would require the removal of
approximately 1,457 acres of terrestrial vegetation. This impact
would represent about 1,000 acres (230 percent) more impact on vege-
tation than would a reservoir at EL 866, and approximately 1,110
acres (320 percent) more vegetation impact than a reservoir at
EL 862. '

All vegetation types would be affected by construction of
a reservoir at EL 872. The primary area of impact would be with
agricultural land: about 600 acres (40 percent) of the entire
inundated area would occur in the grass/hay/pasture type, followed
by 250 acres (17 percent) in the lowland forest big leaf maple/
red alder type. EL 872 would also inundate about 68 acres of
the wetland/riparian land feature; EL 862 and EL 866 would not
inundate such areas. Other vegetational areas impacted by flooding
would be upland and lowland land features. Acreage removals
~ for each vegetative type are shown in Table 4-1.

About 730 additional acres (380 acres permanent and 350
acres seasonal) of agricultural land will be impacted by the
higher groundwater levels produced under EL 872 (R. W. Beck and
Associates, 1980b). Higher groundwater, in combination with
inundation effects, would severely affect several farms along
the river.

: The potential impact of seepage on vegetation in the
Ancestral Valley, would be greater with EL 872 than with either
EL 862 or EL 866. A higher hydraulic head at EL 872 would account
for this greater potential. :

Eastern and Western Alternative Corridors.

Alternative transmission line A would affect about 42 acres of
red alder/Douglas fir forest (21 acres) and clearcut land (21 acres).
It would require about 18 acres more than alternative transmission
line C, which would impact about 24 acres of red alder/Douglas fir
forest (15 acres) and clearcut land (9 acres).

4.2.8 Wildlife Resources

EL 862

EL 862 would inundate 339 acres of wildlife habitat,
including 271 acres of forest, 37 acres of clearcut, and 31 acres
of agricultural habitats. The impacts on wildlife would be similar
in nature, but less severe than under EL 866 because reduced
amounts of forested habitat would be affected. Wintering deer and
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elk would be significantly affected, but the impact would be less
severe than under EL 866, because less critical shoreline habitat
would be disturbed. Based on pellet-group count data collected
during the severe winter of 1979-80, habitats that would be inun-
dated by this reservoir level alternative supported 25 percent less
deer and elk, compared to the habitats that would be inundated at

EL 866 (Wood et al., 1980). :

EL 872

Use of EL 872 would inundate 1,457 acres of wildlife habitat,
including 713 acres of forest, 68 acres of clearcut, and 608 acres
of agricultural/meadow habitats. The impacts to wildlife would ve
similar in nature, but more severe than under EL 866, because a greater
amount of habitat would be affected, especially forested habitat.
The majority of additional shoreline habitat affected would be
located in the upstream parts of the project area, and is of lesser
value to wildlife than the downstream shoreline habitats. Judging
from pellet-group counts from the winter of 1979-80, habitats that
would be inundated by this reservoir alternative supported 23 percent
more deer and 9 percent more elk than the habitats that would be
inundated by EL 866 (Wood et al., 1980). The agricultural land
affected has less wildlife value than forested habitat. Gibbs
Lake (3 acres), which provides habitat for a variety of waterfowl
and shorebirds, would be inundated. The creation of extensive
wetlands and shallow areas would benefit many wildlife species.

Eastern and Western Alternative Corridors

Transmission line A would adversely affect 21 acres of
forested wildlife habitat. The creation and maintenance of 43
acres of mid-successional vegetation and 10.2 miles of edge
habitat would benefit many species. Transmission line C would
adversely affect 15 acres of forested wildlife habitat, but would
result in the creation and maintenance of 29 acres of mid-successional
vegetation and 4.5 miles of edge habitat.

4.2.9 Threatened or Endangered Species

EL 862 and 872

El 862 would affect fewer eagle perch sites than the proposed
proiect.

A reservoir at EL 872 would affect more perch sites. Mitigative
measures are available to reduce the impacts on eagles of a reservoir
at EL 872. The effect of this alternative on the supplemental
fteeding of eagles by landowners is unknown.
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Neither alternative would jeopardize the continued existence
of the bald eagle.

4.2.10 Visual Resources

EL 862 and EL 872

Since less land would be inundated at EL 862, the amount
of overall change in the visual resources of the project area
would be reduced.

The size of the reservoir at EL 872 would be significantly
larger, and would cover more of the Big Bottom area within the
uppermost viewshed. Some of the meanders of the Cowlitz River
through agricultural land would disappear from view. Portions
of the reservoir at EL 872 also would be viewable from the town
of Randle and from the Cispus Road south of Randle.

No particularly diverse or unique visual resources would be
expected to be adversely impacted by either of these proposed
project alternatives.

Eastern and Western Alternative Corridors

The eastern alternative ROW would be viewable from more
residential dwellings. The western alternative ROW would be
seen from Riffe Lake by boaters, campers, and hang gliding
enthusiasts using the Dog Mountain site. The presence of
the transmission line would tend to degrade the natural setting
of the area, and would have an adverse impact on visual enjoyment.

4.2.11 Cultural Resources

EL 872

At EL 872, only one additional historic property would
be affected. A portion of the Siler Homestead lands would be
under water at EL 872, but .there would be no direct impacts to
the structures located on the property. The setting of the
Siler Homestead would be altered by higher water levels if the
project were to be operated at EL 872,

4.2.12 Socioeconomic Factors

EL 872

The EL 872 alternative would result in the loss of 1,070
acres of cultivated farmland in the Randle area through inundation
or permanent increase in groundwater levels. Consequently,
Applicant expected that this alternative would displace 10 farm
operations (Application, Exhibit W, pages 13-29). This alternative
also would remove considerably more privately owned land from
the local property tax rolls than the proposed project.
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4.3 WOOD-FIRED STEAM-ELECTRIC PROJECT

4.3.1 Geology and Soils

Construction activities that would disturb soils, alter
natural slopes and drainage, or remove protective vegetative cover
and supportive root systems could result in minor short-term soil
erosion. Minor erosion could occur during project operation if
slopes and drainage are not properly designed. Depending upon
the site chosen, either 30 or 50 acres of Prime Agricultural Land
would be preempted from use as farmland. The 50-acre site may no
longer qualify as Prime Agricultural Land because of its present
use as a log storage area.

It would be expected that the Applicant would propose
appropriate criteria for project design, construction scheduling,
and construction, operation, and maintenance procedures, so that
soil erosion would be precluded or minimized.

Some minor soil erosion would be unavoidable during project
construction, before protective measures could be implemented, and
in areas where constant construction activity would preclude the
effectiveness of mitigative measures. The loss of Prime
Agricultural Land would be unavoidable.

4.3.2 .Land‘Use

A wood-fired electric generation plant developed at either
of the two sites discussed in Section 3.3.1 would not be incom-
patible with the existing industrial land use in those vicinities;
constructing a wood-fired plant would, of course, preclude the
use of 30 acres of land the plant would occupy. Building a wood-
fired plant near the existing wood veneer plant in the Big Bottom
area could adversely impact potential agricultural land. The ash
from a wood-fired generation plant could be utilized, however, to
improve the nutrients in nearby farming lands (Office of Technology
Assessment, 1980).

4.3.3 Meteorology

Construction of the woodwaste facility would cause
temporary and localized increases in noise and particulates near
the plant site. The operation of construction equipment would
increase the levels of such air pollutants as carbon monoxide,
hydrocarbon, and nitrous oxides.
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A woodwaste plant would emit sulfur oxides, particulates,
and organic compounds. Sulfur oxides originate from the oxidation
of sulfur compounds contained in the woodwaste. The amount of
sulfur oxide emitted from the plant is dependent upon the
concentration of sulfur in the woodwaste and upon the temperature
of the boiler, which determine the degree to which the sulfur
compounds of the wood are oxidized. Sulfur concentrations for
woodwaste vary from 0 to 0.1 percent by dry weight. Particulates
emitted from a woodwaste plant are composed of unburned carbon
and inorganic ash, made up of such substances as sodium, potassium,
and silica. The amount of particulates originating from the plant
is dependent, in part, upon the ash content of the fuel, which
ranges from 0.7 to 5.2 percent by dry weight. A variety of organic
compounds is generated during the combustion of woodwastes, some
of which are potentially hazardous to human health. Current
information indicates that organic compounds such as polychlorinated
hydrocarbons are emitted from wood-burning facilities, but the
concentrations of these compounds are believed to be very low. EPA
has established standards for sulfur oxides and particulates, and
is currently in the process of establishing standards for the types

of organic compounds discussed above.

Construction of a woodwaste plant would require the issuance
of a new source emission permit. The low sulfur content of the
fuel would result in the emission of a comparatively low amount of
sulfur dioxide; thus, it is unlikely that the plant would be
required to use scrubbers or similar desulfurizing equipment,
although it is probable that the operators of the plant would be
required to reduce particulate emissions by using electrostatic

precipitators.

"4.3.4 Noise Levels

Construction of the proposed facility would result in
temporary and localized increases in noise levels at the plant
site. 1In addition, transportation of woodwaste by trucks to the
plant site would increase noise above ambient levels during operation
of the plant.

It is expected that the construction equipment and trucks
would conform to noise standards prescribed by Federal and state
statutes, and that this should minimize the amount of noise
emitted from the plant during operation.

4.3.5 Water Quality and Quantity

During construction of the proposed woodwaste plant, water
would be required for sanitation and construction use. Water
would be obtained from the nearby Cowlitz River. The consumption
of water from the Cowlitz River would not significantly impact

the river. .
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Wastewater streams originating from the woodwaste plant
consist of: sanitary effluent, cooling tower blowdown, powerhouse
effluent, and runoff from the woodwaste storage area. The
sanitary waste would be processed in a packaged treatment plant,
and the effluent from the plant would be drained into a leach field
system; this process should have minimal impact on the water
resources of the area. Cooling tower blowdown is characterized
as having high mineral content and as containing algicides. Power-
house effluent would contain high concentrations of silica,
various salts, phosphate, o0il, and grease. These wastes, along
with the cooling tower blowdown, would be disposed of by means of an
underground injection syste;, . The injection of these wastes into
geologic formations would be required to meet the statutory
requirements of the EPA's Underground Injection Control Program,
Part C of Public Law 93-523, as amended by Public Law 95-190 on
November 15, 1977. Adherence to these requirements would insure
that the injection of waste would not adversely impact potable

groundwater supplies.

Runoff from woodwaste storage piles characteristically
has high concentrations of tannins and other organic compounds.
The high concentration of organic compounds would exert a
significant oxygen demand on waters receiving such waste. A
possible treatment for these wastes would be the collection of
runoff in a settling pond, followed by chemical and biological
treatment.

4.3.6 Fishery Resources

Operation of a woodwaste generation facility could result
in the degradation of water quality by the leaching of toxic
organic. compounds from stockpiled woodwaste, and the discharge of
heated water into streams, with negative effects on local fish
populations. Since none of the woodwaste sites under consideration
in Lewis County would be located on or near a stream with signifi-
cant fisheries, however, the impacts of such a facility would be minor.

4.3.7 Vegetation

Development of a woodwaste facility at Site A would
require the removal of some of the forested area. A minimum of
30 acres is needed for such a facility. It is anticipated that all
of the 20-acre wood storage area would be utilized. The additional
10 acres would come from the adjacent forest and field areas.

The development of the woodwaste facility on Site B would
require development of the entire 30-acre site. A loss of agri--
cultural land and small fringe areas of forest land would occur.

-
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The operation of a woodwaste facility could impact the
supply of feedstock and the disposal of ash. Should the supply
of woodwaste diminish, a supplement of whole-tree wood chips may
be required. The harvest of trees specifically for supplying
feedstock for a woodwaste plant could produce such substantial
impacts on forest lands as: increased erosion and consequent
degradation of water quality; loss of aesthetic and recreational
values; possible long-term drop in forest productivity; and
reduction of forest ecosystem diversity and loss of valued
ecosystems and their wildlife.

The disposal of ash from operation of the facility may
require that a new landfill site be developed. Development of
such a site would require the removal of additional vegetation.

At least 30 acres of forest could be lost with the
development of either Site A or B. More forest land would be
lost with Site A, and therefore, more impact to vegetation would
occur on Site A than Site B.

4.3.8 Wildlife Resources

Construction of a wood-fired generating plant would require
30 acres of habitat for construction of the plant and fuel storage.
Construction at Site A would have no impact on wildlife. Construc-
tion at Site B would affect rural and agricultural areas with
marginal wildlife value. If forest residues are required, an
unknown effect on forest wildlife would result. Forest residues
provide shelter and food to small mammals, and provide a temporary
food supply for deer and elk. 1In the long term, removal of forest
residues would promote new vegetation, benefiting many wildlife
species. -

4.3.9 Threatened or Endangered Species

The wood-fired generating plant would not adversely affect
any threatened or endangered species.

4.3.10 Visual Resources‘

Development of a wood-fired electric generation plant at
either of the two proposed sites would not have a significant
adverse impact on any unique visual resources. Since both proposed
sites are adjacent to-existing wood processing plants, the use of
either site would increase the visual presence of industrial oper-
ations to passerbys to a minor extent. A wood-fired plant would
produce a smoke plume, but the adverse visual impact of the plume
could be kept to a minimum by the use of air quality control
equipment and proper stack design. By comparison, the adverse
effects from the burning of timber slash in Lewis County, a
common practice, are less capable of being m1n1mized, and are
greater in impact.
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4.3.11 Cultural Resources

The nature and extent of impacts to archeological and
historic sites as a result of the construction and operation of the
wood-fired steam electric plant are unknown. A cultural resource
survey of the proposed plant locations has not been conducted.
Based upon a very limited amount of previous work in the area, it
could be expected that some sites in areas not disturbed by past
and present land-use practices would be affected.

4.3.12 Socioeconomic Factors

Socioeconomic impacts resulting from the construction of a
woodwaste electric generating plant would be similar to those of
the proposed project. (See Section 4.1.14.)

By purchasing logging residues, mill-yard and log handling
residues, and hardwoods from mills in the Morton-Randle-Packwood
area, the woodwaste alternative would increase those mills'
employment and income levels. This alternative also could expand
Lewis County's PUD privilege tax revenues.

While the proposed project would remove 1,150 acres of
privately owned land from the local property tax rolls, this
alternative would eliminate only 30 acres.

4.4 COAL-FIRED STEAM-ELECTRIC PROJECT

4.4.1 Geology and Soils

Project construction activities that would disturb soils,
alter natural slopes and drainage, or remove protective vegetative
cover and supportive root systems could result in soil erosion.
Landsliding, slumping, or other types of soil mass movement could
also occur, depending upon the siting of facilities and the angle
of excavated slopes.

The Applicant would be expected to propose appropriate
criteria regarding project siting, design, construction scheduling,
and construction, operation, and maintenance procedures, by which
soil erosion and soil mass movement would be precluded or minimized.

Some minor soil erosion would be unavoidable during
construction, before protective measures could be implemented, and
in areas where constant construction activity would preclude the
effectiveness of mitigative measures.




4.4.2 Land Use

Staff can only discuss the impacts of building a coal-fired
electric generation plant in general because the specific configura-
tion and site of such a plant are not known. The description of
the coal-fired alternative in Section 2.4.1 identifies the amount
of land that would be required. Regardless of where such a plant
would be sited, it would preclude any existing and near-future
alternate land uses for the site. In addition, if such a plant is
located in an urban or suburban setting, the plant could have an
adverse impact on nearby residential and commercial development.
The requirements for rail access, for a sufficient nearby
water supply, and for approximately 2,000 acres for a solid-waste
disposal site would all contribute to adverse land-use impacts.
Adverse land-use impacts would also be associated with the mining
of the coal; whether or not these impacts would be new or signifi-
cant would depend on whether the proposed source would be a new
mining operation or an existing one.

4.4.3 Air Quality

Short-term adverse effects on local air quality would occur
during project construction because of exhaust emissions, smoke
and dust particles from vehicles and equipment using internal
combustion engines, and blasting and soil and rock excavation.

Sulfur oxides, nitrogen oxides, and particulates are the
major pollutants that are emitted from coal-fired steam-electric
plants during operation. The amount of these pollutants discharged
into the atmosphere is a function of the chemical composition of
coal, the type of combustion unit used, the amount of coal used,
and the effectiveness of the pollution control equipment (U.S.
Environmental Protection Agency, 1979). Sulfur oxides (SOx)
are produced from the oxidation of approximately 95 percent of
the available sulfur that is contained in coal. The nitrogen
oxides (NOx) are produced from the oxidation of atmospheric nitrogen
that is injected into the combustion unit and from the oxidation of
nitrogen compounds contained in coal. Particulate emissions,
composed primarily of carbon, alumina, and iron oxide, are derived
from the ash fraction of coal. Nonmethane hydrocarbons and carbon
monoxides are also released during the combustion of coal; the
quantity of these pollutants released is dependent upon the
efficiency of the combustion unit (U.S. Environmental Protection
Agency 1977). EPA has established regulations governing the
rate of discharge of these pollutants into the atmosphere.
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According to the Clean Air Act of 1970, as amended in 1977,
plans for a plant that would represent any new major pollutant
source to be located in a clean air area must be submitted to a
review process, in order to obtain a permit for prevention of
significant deterioration. The coal-fired plant would be defined
as a new major source under the requirements of Section 169 of the
Act. As a part of the review process, the Applicant would be
required to submit up to 1 year of preconstruction air quality
monitoring data, and would be required to conduct an air quality
analysis to demonstrate that emissions from the plant would not
significantly increase local pollution levels (U.S. Env1ronmental
Protection Agency, 1980).

Air quality standards established by Federal and state
regulatory agencies are meant to protect the local air quality,
but these standards do not insure that emissions from coal-fired
plants would not adversely affect the quality of the human environ-
ment. The long-range transportation of pollutants, for example, is
not addressed in the regulations. According to a report published
by the National Commission on Air Quality, large quantities of
pollutants can be released without violating local ambient standards,
and these emissions can cause serious acid deposition problems in
downwind regions. 1In addition, local ambient standards address
such pollutants as sulfur and nitrogen oxides, but only indirectly
are concerned with such pollutants as sulfates and nitrates that are
integrally involved in acid deposition (National Commission on Air

Quality, 1981). Acid deposition has been implicated in such adverse

environmental impacts as decreased forest productivity, elimination
of fish populations from lakes, increased suspectibility of plants
to disease, degradatlon of water quality, and decreased soil
fertility.

Pollutants emitted from coal-fired plants that are not
currently regulated by the EPA include such biologically hazardous
compounds as benzene soluble organics, particulate polycyclic
organic matter, benzo pyrene, and polyhalogenated biphenols.
Information concerning the quality of these substances emitted
from the coal-fired plants, as well as their origin during the
combustion process, is limited. Bumb et al. (1980) indicated that
chlorinated dioxins (polyhalogenated biphenols) are intimately
associated with airborne particulate matter that originates from
the combustion of fossil fuels. It is unlikely that a significant
amount of these substances is collected by electrostatic precipi-
tators and scrubbers. EPA is currently conducting studies that
will establish standards for these compounds.




4.4.4 Noise Levels

During project construction, short-term local 1ncreases in-
noise levels would occur from the use of air compress1on and heavy
equipment. Operation of the plant would result in a long-term
increase in the noise levels in the vicinity of the project. It
is probable that the increases in noise levels would be within
limits established by Federal and state agencies as acceptable.

Staff expects that control measures would be proposed to
keep noise levels within Federal and state standards.

4.4.5 Water Quality and Quantity

Construction of the coal-fired plant would require water
for sanitation purposes and for use in various construction
activities. Operation of the plant would require 11,000 gallons
per minute (gpm) of water; 4,000 and 7,000 gpm would be required
for cooling tower blowdown and as makeup for evaporative losses,
respectively.

Operation of the coal-fired plant would generate such waste
streams as cooling tower blowdown sewage from plant facilities,
liquor from the flue-gas scrubbers, sluice water from ash disposal,
and runoff from the coal storage pile and the plant site. Cooling
tower blowdown characteristically contains high concentrations of
dissolved solids; the sluice water would contain high levels of
suspended solids. The chemical characteristics of the scrubber
liquor, coal pile runoff, leachate from the ash disposal, and the
sluice water are determined by the chemical composition of the coal,
which in turn is dependent upon the type of coal used, and upon

- the preparation of the coal. These waste streams -can vary from

a highly acidic effluent, containing various trace amounts of
potentially toxic substances, to a nontoxic alkaline effluent.
The kinds of treatment used to minimize the adverse impacts

of these wastes on the water resources of the project areas is
dependent upon the toxicity of the wastes. In general, toxic
waste streams would be collected in a basin that would be lined
with an impermeable material, or disposed of in an area where a
groundwater monitoring system would allow for early detection of
groundwater contamination. Discharge to surface waters would be
.required to meet Federal and state water quality standards so as
to minimize the impacts on aquatic resources.

4.4.6 Fishery Resources

Adverse effects associated with the operation of a large
coal-fired project on fishes would include impingement and entrain-
ment mortality of larval, young, and adult fishes, and mortality and
other effects of a heated discharge on fishes. Many of these impacts
can be mitigated by proper facility design and the use of closed-
cycle cooling systems. Since a specific site for a coal-fired
project has not been selected, specific impacts cannot be predicted.
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4.4.7 Wildlife Resources

The construction of a coal-fired generating plant would
result in the clearing of 2,500 acres of wildlife habitat. 1Ingestion
of ash pond water and degraded water quality would pose a hazard to
some wildlife species; mitigative measures could reduce these
impacts to acceptable levels. Tall structures could cause increases

in bird mortality.

4.4.8 Threatened or Endangered Species

Impacts on threatened or endangered species cannot be
determined until a specific site is selected.

4.4.9 Visual Resources

Depending on the site chosen, the construction and operation
of a coal-fired electric-generating plant could have significant
adverse impacts on visual resources. Adverse visual impacts from
the construction activities and the design and operation of plants
are often unavoidable because of the high visibilty of the smoke
stacks, the typical smoke plumes, and the visual degradation
associated with potential temperature inversion effects.

4.4.10 Cultural Resources

No cultural resource assessment has been conducted in
conjunction with the proposed coal-fired steam-electric plant, so
the impact to cultural resources is unknown. Given the number or
acres that would be required for the coal-fired facility, it is
probable that cultural resource sites would be affected by construc-
tion and operation of the project.

4.5 NO ACTION

The no-action alternative would allow the natural, biotic,
and human resources in the proposed project area to develop
according to current patterns, and would preserve the area's visual
and cultural resources. Existing recreational uses of the project
area would continue, and portions of the Cowlitz and Cispus Rivers
would remain as potential candidates for inclusion in the National
Wild and Scenic River System. All of the adverse impacts of the
proposed project and its alternatives, as discussed earlier in this
section, would be avoided if no action is taken, but Lewis County
would not receive the economic benefits associated with the
censtruction and operation of energy facilities. The Applicant
also could be expected to take other steps to secure electric power
f£or customers in its service area.

’
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4.6 COMPARISON OF ALTERNATIVES

Available information on selected project characteristics
and on areas of environmental impact for the proposed Cowlitz Falls
Project and its alternatives is summarized in Table 4-7. The
table includes a comparison of the major impacts expected to occur
to specific resources, even if the mitigative measures proposed by
the Applicant, or required by Federal and state laws and regulations,
are implemented. This impact summary does not reflect additional
mitigation measures that may be recommended by various agencies or
by the FERC staff. Section 5-2 discusses the mitigative measures
recommended by the agencies and the Staff.

4.7 RELATIONSHIP TO LAND USE LAWS, PLANS, AND POLICIES

The development of the proposed project or either of the
design alternatives would require the Applicant to obtain a
conditional permit from Lewis County under the state-mandated,
county-implemented Shoreline Master Program. Under this program,
rivers with average flows greater than 1,000 cfs are designated as
rivers of statewide significance by the Shoreline Management Act
of the 1979 Revised Code of the State of Washington.

The relationship of the proposed project to the Wild and
Scenic Rivers Act of 1968 is discussed in Section 3.1.2.2.

There are no zoning laws or other land-use plans or policies
that would be affected by the proposed project's development.

4.8 TIRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

A variety of natural resources, including land, water and
minerals, together with a number of human resources such as entre-
prenurial skill, capital, labor, and building supplies, would be
used in the construction and operation of the proposed hydroelectric
project or its alternatives. The commitment of some of these
resources to an energy-producing facility would be irreversible and
irretrievable. Other resources and land uses would be unavailable
during the life of a particular alternative, bhut would not be
irreversibly committed, and could be employed for other purposes
following the removal of an energy facility. The opportunity to
use these resources or to choose alternative land uses, however,
would be lost during the operation of the proposed project or its
alternatives, and these lost opportunities would be irretrievable.

4.8.1 Cowlitz Falls Project - Applicant's Proposal

Materials and human labor required for construction of the
dam, powerhouse, intake, tailrace, switching station, and trans-
mission line for the proposed hydroelectric project would be
irreversibly and irretrievably committed. Construction and opera-
tion of the project would also eliminate some fish, wildlife, and
benthic organisms, and would result in the loss of some timber
resources. Information at archeological sites that would be
excavated would also be lost.



Table 4-7.

Qomparisons of altematives, based on a sumary of selected engineering and envirommental impacts

agssociated with the proposed project and altermatives (Source:

Staff).

Transmission line

Cowlitz Altermative altemative rights-
Falls reservoir levels of ~way Woodwaste Coal-fired
Project (862) (872) (A) (C) plant plant

Upstream area 650 acres 300 acres 2,940 acres MNA M 1.} NA

affected by ‘

dams

Consumpt ive None None None NA NA

fuel use

Trans. line 5.2 5.2 5.2 8.7 8.6 Up to 2 Unknown

length (miles) '

QOost ($1,000) 936 809

Air quality Minor increase in Same as Same as Same as Same as Increases in Incfease in
exhaust emissions for for for for particulate suspended parti-
and smoke during propused propased propased  proprsed and sulfur culates at ocoal
canstruction; same project. project. project. project. oxide concen- nmine; increased
increases in foq. trations above pollutant levels

anbient levels.

fram carbustion
process; possible
emission of poten-
tially hazardous
nontegulated
pollutants with
long-range effects.

oL-¥




Table 4-7. contimwed.

Tranamission line

oper.; potential
seepage causing
swarpy or shallow

groundwater in
an, Valley or

problems in

saddle area.

Cowlitz Altermative altermative rights-
Falls reservoir levels of -wvay Woodwas te Ooal-fired
Project (862) (872) (A) (C) plant plant
Noise levels Increases above Same as Same as Same as Same as Increases above Increases above
) background levels for for for for background backgrouwd levels
during construc- proposed propased prapased  proposed levels during during construc-
tion. project. project. prdject. project. oconstruct ion; tion; increases
‘ increases dur- during operation.
ing operation.
Geologic Reservoir-induced Same as Inundation None None Preempted use Unknown
resources shallow gramdwater for of some of Prime Agr.
oconditions in same propused Prime Agr. Lands.
agricultural soils. project. Lands in
‘ addition to
growmdwater
impacts.
Geologic Excsion during Same as Same as More Less None Unnown
hazards oonstruct fon; for for erosion erosion
erasion and propased propased ‘potential. potential.
sloughing during project. project.

-



Table 4-7. oontinued
Transmission line
Cowlitz Alternative altermative rights- Woodwaste Coal-f ired
Falls reservoir levels of-way plant plant
Project (862) (872) (A) (C)
Water Teamporary Same as Same as NA NA Possible intro- Potential for
quality increases in for for duction of surface and ground-
turbidity during propased  prupased pollutants into water contamination
oconstruction; project. project; surface waters fram improperly
tamporary degra- increased fram failure oonstructed hold-
dation of water water tem- of treatment ing ponds.
quality resulting peratures facilities.
fram inundation of and
solils; increases decreased
in turbidity when oxygen
f loodgates opened conocentra-
during high flows. tions in
the back-
water T
areas. NS
Water Aggravation of Less Greater NA NA Consumption Consumpt ion of
quant ity flooding fram aggrava-  aggrava- of water for water for cooling
' sedimentation of tion of tion of cooling tuwer tower loss.
backwater areas. flooding flooding loss.
than with than with
pruposed propased
project. project.
Vegetatian Disturbance or Ramoval of Removal of Disturb- Disturb- Clearance of Unknown
removal of 752 619 acres 1,737 acres ance or ance or vegetation on
acres (including (without (without rewval removal 30 acres.
transmission trans. trans. of 42 of 24
line). line). line). acres. acres,




, Transmission line
Oowlitz Alternative alternative rights-
Falls reservoir levels of —-way Woodwaste COpal-fired
Project (862) (872) (A) (C) plant plant
wildlife Loss or degrada- koss or Loss or Minor Minor Loss of 30 Unknown
resources tion of 719 acres degrada- degradation altera- alterations acres of
of habj tat; short- tion of of 1,737 tions of of habitat. habitat
term impacts on 619 acres; acres; more habitat. with
deer and elk. less severe severe minimal
impacts on impacts on value,
deer and deer and
elk. elk.
Endangered Short-term Same as Same as None None None Unknown T
species disturbance for for P
to bald eagles proposed proposed
and loss of project. project.
perch sites.
Existing Blockage of Same as Same as None None Minor impacts Impingement and
fishery 3upriver fish for for fraom discharge entrainment mor-
migration; in- proposed proposed of heated water tality; effects
undation of 14 project, project, and leaching of warmwater
miles of riverine but with but with of organic discharge.
habitat; dam- less inun- more inun- canpounds. '
associated dation, dation.
mortality of
dowrs tream

migrants; alter-
ation of habitat
downstream,



Table 4-7. continued.

Transmission line

would gain needed
offgsite multi-

purpuse athletic
field.

Qowlitz Altemative altermative rights-

Falls reservoir levels of -way Woodwaste Ooal-fired

Project (862) (872) (A) (C) plant plant
Future Dam with down- Same as Same as None None Minor impact; Potential serious
anadramous stream migrant for for no specific impact; no specific
fishery facilities would prapased propased site. site.

allow ocollection project. project.

and transport of

emigrating smolt 4

to downstream 8

areas,
Existing Loss of popular Same as Same as Possible None NA NA
recreation kayaking, camp- for for safety

ing, hunting, and proposed praopased hazard for

fishing sites; project. project. existing

eligibility for hang glider

Wild and Scenic site.

River System could

be affected.
Proposed Increased avail- Same as Same None None NA NA
recreation ability of day-use for for

and overnight proposed propased

facilities; county project. project.

| A 4



Table 4-7. contimued,
Transmission line

Cowlitz Alternative alternative rights-

Falls reservoir levels of -way Woodwaste Ooal-fired

Project (862) (872) (A) (C) plant plant
Peak labor 200 workers 200 workers 200 workers NA NA Unknown Unknown
force
Oonstruct ion 16.2 16.2 16.2 UnNnown Unknown UnNnown Unknown
payroll ($ mil)
Aousing units None None Some )| = MNone None None Unknown
displaced -
Piscal impact Additional Favorable avorabld MNA NA Favorable Unknown

yearly PUD '

privilege tax

revenues to

Lewis County—

$33,350. .
Visual Minor impacts Same as - Same as Possible Visible Unknown Unkrown
resources fram construction for for adverse from more

and intrusion of propased propased effects residences

man-made facil- project. project. near than pro-

ities; loss of Riffe posed ROW

Oowlitz Falls Lake and and western

areas; transmis- on recre- ROW.

sion line within ational

site of dwellings. experi-

ence.

Cul tural Inundation of at Same as Loss of Unknown Unknown Unknown Unlhvown
resources least one gite for land

potentially proposed surround-

eligible for the project. ing one

National Register.

additional

gsite.

SL-Y
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4.8.2 Design and Operating Alternatives j

The resources required for construction of hydroelectric
projects at EL 862 or EL 872 would be similar to those consumed }
in the construction of the civil works for the proposed project.

A reservoir at EL 862 would require the commitment of fewer

natural resources; more natural resources would be committed f‘
for a reservoir with an operation level at EL 862, and more

productive farmland would be lost.

The alternative transmission line ROWs are longer than !
the pioposed alignment. Therefore, the alternative alignments
would potentially require the commitment of more material, human, A
and natural resources, some of which would be irretrievable. !

4.8.3 Woodwaste Facility

Materials and human labor required for the construction of a
wood-fired facility would be irreversibly and irretrievably
committed. The woodwaste itself and the fuel required for its ;
transportation would also be irretrievably lost. Construction and -
operation of the facility would be expected to eliminate some
wildlife and vegetation, and the disposal of waste products could
irreversibly affect potential land uses of the areas affected. o
There would also be an irreversible and irretrievable commitment
of prime agricultural soils at either location selected for the
wood-fired alternative. :

4.8.4 Coal-fired Facility

. Materials and human labor required for the construction of

a coal-burning powerplant would be irreversibly and irretrievably
committed. Since it is a nonrenewable resource, the coal used at
the plant would also be irreversibly and irretrievably committed,

as would the fuel used in the transportation of the coal from the
mine to the powerplant. Depending on its location, the coal-fired
facility would also be expected to eliminate some wildlife and
vegetation resources. Some fish could also be lost through impinge-
ment and entrainment, and plant discharges could eliminate

certain fish and benthic resources.

4.8.5 No Action

No direct irreversible or irretrievable commitments of
resources would be associated with the no-action alternative,
without the construction of the proposed alternative energy
facility, however, there would be an irretrievable loss of power
generation for an unknown period of time until other forms of
power could be made available in the Applicant's service area.

-
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4.9 RELATIONSHIP BETWEEN SHORT-TERM USE AND LONG-TERM PRODUCTIVITY

Short-term uses of the environment, for both the proposed
project and its alternatives,are considered those that would occur
during the normal hydroelectric licensing period of 50 years. The
long-term productivity of affected environmental resources is
discussed in terms of meeting future energy requirements in the
Applicant's service area, and of responsibly managing the
environment for succeeding generations.

4.1.9 Cowlitz Falls Project - Applicant's Proposal

The proposed project would provide 70 MW of electric power
to help meet projected deficits within the Applicant's service
area. The proposed project would utilize the kinetic energy in
falling water, and would generate 267 GWh of electrical energy
annually under average streamflow conditions. By using a renewable
resource, the proposed project would also help to reduce the
Nation's dependence on imported and nonrenewable energy resources.

If the proposed project is constructed, the existing resources
in the project vicinity could not be used for rafting and kayaking,
for river bank fishing, and for certain land uses. 1In addition,
maintenance of vegetation and its use for wildlife habitat would
not continue in areas needed for project facilities. A different
type of fishery probably would develop in the project reservoir,
and changes in the basic character of certain reaches of the
Cowlitz and Cispus Rivers would affect their consideration for
inclusion in the Wild and Scenic River System. The implementation
of mitigative measures proposed by the Applicant, and the adoption
of additional measures recommended by government agencies and the
FERC Staff, would reduce the impacts of the proposed project on
some of the area's environmental resources.

Although the proposed project would provide a new source of
renewable energy, it would also contribute to some reduction in the
gquality and diversity of environmental resources and values now
found in reaches of the Cowlitz and Cispus Rivers upstream of
Cowlitz Falls.

4.9.2 Alternative Design of the Proposed Project

The relationships between short-term use and long-term
productivity for the proposed design alternatives are generally
the same as those discussed for the proposed project. One
important difference would occur if the hydroelectric project were
to be operated at EL 872; far greater amounts of prime or quality
farmland would be removed from production, with additional human
and economic consequences.
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4.9.3 wood-fired Steam-electric Project

The wood-fired plant would provide about 25 MW of dependable
capacity to help meet projected energy deficits. This alternative
would utilize a renewable resource, and would also help to lessen
dependence on imported energy resources.

Construction of the wood-fired project would affect Prime
Agriculture Lands at either of the proposed project sites, and it
is unlikely that these lands could ever be returned to the same
level of productivity. Project facilities, however, would be
compatible with the existing wood-products industry in Lewis County.
Vegetation and wildlife habitat would be modified, at least during
the life of the project, and it is probable that new or better-
adapted species would develop on lands needed for project purposes.

Specific mitigative measures have not been proposed for the
wood-fired alternative, but it can be assumed that available tech-
niques would help to reduce adverse impacts to the resources and
values of the project vicinity.

4.9.4 Coal-fired Steam-electric Project

A coal-fired plant would provide enough dependable capacity
to allow the Applicant, in conjunction with other entities, to
purchase electric energy to help meet projected deficits. For its
operating life, the coal-fired facility would make the Nation less
dependent on imported energy resources, but it would require the
consumption of a nonrenewable resource.

4.9.5 ©NoO Action
If no action is taken with respect to the Applicant's proposal

or its alternatives, there would be no change in the relationship
between the current uses of resources and their long-term productivity.




.5. STAFF CONCLUSIONS

5.1 SIGNIFICANT ENVIRONMENTAL IMPACTS

5.1.1 Cowlitz Falls Proiject--Proposed Action

The construction and operation of the proposed Cowlitz
Falls Project would result in the following significant environ-
mental impacts:

aggravation of flooding in the Randle area.

increased erosion and bank sloughing along
the shoreline of the reservoir.

the potential for seepage through permeable
deposits in the Ancestral Valley, causing
swampy, shallow groundwater soil conditions
in the valley, and potentially hazardous
bank-slope conditions in the saddle area
downstream from the dam.

the creation of reservoir-induced, shallow
groundwater conditions in some -0of the agri-
cultural soils in the Big Bottom.

the preclusion of alternative land uses on,
and the loss of productivity from, timber and
agricultural lands within project boundaries.

the sedimentation of the headwaters of the
reservoir, causing aggravated flooding in
the Randle area.

the diversion of 2,000 feet of the Cowlitz
River during the construction phase.

the excavation of about 1 mile of the Cowlitz
River to form a straight, uniform-depth tailrace
channel.

the inundation of 14 miles of the Cowlitz and
Cispus Rivers, and of 1.5 miles of tributary
streams.

the blockage of upstream fish migration from
Riffe Lake.

the loss of sport fishing for salmon upstream
of the dam.
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° the loss of existing white water recreational
activities, such as rafting and kayaking.

° the loss of potential eligibility of project
reaches of the Cowlitz and Cispus Rivers for
inclusion in the National Wild and Scenic Rivers
System. . . :

° the loss or alteration of approximately 719 acres
of vegetation, including 501 acres of uplands, 182
acres of lowlands, and 36 acres of agrarian/meadow,
of which 439 acres would be inundated.

° the inundation of 439 acres of wildlife habitat,
the loss or degradation of 280 acres of this
habitat, and the increased disturbance of adjacent
wildlife populations.

° the inundation of 315 acres of commercial timber-
land, and a rise in groundwater levels under
approximately 130 acres of cultivated agricultural
land. '

° the in-migration of approximately 100 persons to
the Randle area, with resulting benefits for the
area's retail trade and service establishments.

° the generation of $375,000 in additional sales
tax revenues for Llewis County and approximately
$100,000 in additional local property taxes,

° the generation of an average of $53,440 per year
in incremental PUD privilege tax revenues, of
which approximately $33,350 would be paid to
Lewis County.

® the loss of archeological resources at the
Cowlitz Falls South Site.

5.1.2 Alternative Designs of the Proposed Action
5.1.2.1 EL 862 '

The construction and operation of a hydroelectric
Project at Cowlitz Falls at EL 862 would have significant
environmental impacts similar to the proposed project, with
the following exceptions:
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® a reduction of flood aggravation in the Randle
area as compared to maintenance of a reservoir
at EL 866.

° a reduction in the amount of agricultural land
that would be directly affected by inundation
or potentially increased groundwater levels.

° a lack of significant increases in groundwater
levels so that present Jland uses would not be
affected.

° the inundation of 10.9 miles of the Cowlitz
and Cispus Rivers.

® the inundation of 100 less acres of vegetation,
including 37 acres of uplands, 58 acres of low-
lands, and 5 acres of agrarian/meadow.

° the loss of 100 acres less wildlife habitat.

$5.1.2.2 EL 872

The construction and operation of a hydroelectric _
project at Cowlitz Falls at EL 872 would have significant
environmental impacts similar to the proposed project with
the following exceptions:

° aggravation of flooding in the Randle area.

° the inundation of Prime Agricultural Lands and
other productive soils, and the creation of
reservoir-induced shallow groundwater conditions
in Prime Agricultural Land soils in the Big Bottom
area.

° the inundation of significantly greater numbers
of acres of timber and agricultural lands.

° the loss of land bases at local farms, with the
potential to undermine the economic feasibility
of 11 farming operations.

° the inundation of 16 miles of the Cowlitz and
Cispus Rivers, and of several miles of tributary
streams.

¢ the loss of approximately 1,018 acres of additional
vegetation, including 149 acres of uplands, 229 acres
of lowlands, 68 acres of wetlands/riparian, and 572
acres of agrarian/meadow.



° the loss of approximately 1,018 acres of additional
wildlife habitat.

© the loss of 1,070 acres of cultivated farmland
in the Randle area.

° the removal of considerably more privately owned
land from the local property tax rolls.

5.1.2.3 Transmission Line Corridors

The construction and operation of alternative transmission
lines would have significant environmental impacts similar to the
proposed project's selected corridor with the following exceptions:

° increased erosion associated with construction
of access roads and transmission towers.

°© for the western corridor, interference with hang
gliding activities in the project vicinity, and
intrusion into existing recreational uses and visual
characteristics of the Riffe Lake area.

5.1.3 Woodwaste Plant

The construction and operation of a woodwaste plant
as an alternative to the proposed Cowlitz Falls Project would
result in the following significant environmental impacts:

° the preemption of agriculturai use of Prime
Agricultural Land.

®° the preclusion of alternative land uses on about
30 acres at the plant site and on an undefined
amount of land needed for the disposal of fuel
byproducts.

° an increase in income and employment in the area's
lumber and plywood mills.

° the production of incremental PUD privilege tax
revenues.

5.1.4 Coal-=fired Plant

The construction and operation of a coal-=fired plant
as an alternative to the proposed Cowlitz Falls Project would
result in the following significant environmental impacts:-
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® the preclusion of alternative land uses at the plant
site and at the site of the initial mining operation,

° potentially intrusive visual effects, depending
upon the choice of a plant site.

° the potential degradation of air quality as a
result of plant emissions.

® the loss of fishery resources through entrainment
and impingement, and as a result of the discharge
of heated water.

° the decline of fish populations in the immediate
vicinity of construction as a result of increased
turbidity levels or waste runoff. ‘

° the potential for the loss of vegetation resources
at the plant site and at the mining source.

° the loss of 2,500 acres of wildlife habitat and
the increased disturbance of adjacent wildlife
populations.

° the potential that the siting of the plant could
make the immediate area less desirable for tourism

and second-home development.

® an increase in the number of workers required to
operate a coal-fired facility.

® the production of incremental PUD privilege tax
revenues.

° the potentiai loss of cultural resource sites
at the plant site and mining operation.

5.2 MITIGATIVE MEASURES RECOMMENDED BY AGENCIES AND STAFF

5.2.1 Cowlitz Falls Project--Applicant's Proposal

5.2.1.1 Geology and Soils

. EPA strongly recommended the construction of
additional test wells to better determine the potential for
seepage through the Ancestral Valley deposits, and to aid in
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assessing the slope-stability threat from springs that might
develop on the right bank of the river, in the saddle area
downstream from the dam (Application, Exhibit W, Appendix

A)., Staff concurs with EPA, and believes that several additional
wells would be needed before the presence, or absence, of
potentially significant seepage channels within the valley
deposits could safely be determined. Staff further recommends
that the additional wells should be constructed as soon as
possible, rather than waiting until  the final design stage,

as proposed by the Applicant. Immediate construction of the
wells would allow a longer time for monitoring, and would
provide a more reliable data base for determining the existence
of subsurface flows from the river and for predicting subsurface
flows that may occur from a reservoir.

The EPA commented that the Applicant should provide a
specific implementation plan and mitigative measures for the impacts
on agricultural soils that would result from reservoir-induced
higher groundwater levels (U.S. Environmental Protection Agency,
1981; C. Smith, Environmental Sanitary Engineer, EPA, Region 10,
Seattle, Washington, December 9, 1981, personal communication).
Staff concurs, and recommends that the Applicant should prepare
such a plan in cooperation with the U.S. Soil Conservation Service,
Staff further recommends that the plan should include a means for
evaluating the impacts on the value of the affected lands, and that
it should include consideration of the potential use of dikes and
pumps as part of possible drainage systems.

General measures have been proposed, but no specific plans
have yet been advanced, for mitigating project-induced erosion,
sedimentation, and sliding and other soil mass movement. Staff
therefore recommends that prior to the commencement of construction,
and following consultation with state and Federal agencies, the
Applicant prepare an erosion, dust, sedimentation, and slope
stability control plan.

5.2.1.2 Land Usg

The Applicant's proposal to purchase adequate buffer zone
land in fee would be consistent with the Commission's policy
established in Commission Opinion No. 91 (Federal Energy
Regulatory Commission, 1980). Because of potential conflicts
associated with the use and management of the proposed buffer
zone lands for wildlife mitigation, recreation, or use by
adjacent landowners, the Staff recommends that the Applicant
prepare a detailed management plan for the proposed buffer
zone lands, in consultation with the appropriate agencies. The.
plan should include a proposed permit system, identifying poten-
tial uses the Applicant would allow, and specifying conditions
for use by adjacent land owners. The Staff further recommends that
any uses allowed should be in accordance with a permit or final
agreement, based on a case-by-case analysis of conflicts with
other established uses, particularly public recreational use and

access. -
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Champion International Corporation suggested that
Applicant acquire easements rather than purchase lands in fee.
The Staff believes that the Applicant has assessed the Commission's
policy as stated in Opinion No. 91, and has elected to purchase
buffer-zone lands in fee, rather than acquiring easements that
would be regquired to meet the specifications in Opinion No. 91.

The WDG suggested at the scoping meeting on September
30, 1981, that the Staff should address the potential impacts
of recreational or residential development along the proposed
reservoir shoreline. Although the Staff does not feel that
there would be great pressures for development, Staff also
believes that an adegquate fee-owned buffer zone and permit-
management system would minimize development pressures and any
potential adverse impacts.

5.2.1.3 Recreation

The Applicant's proposed Recreation Plan, as commented on
by the agencies and as reviewed by Staff, appears to mitigate
adequately for the loss of existing recreational resources and
opportunities, but does not mitigate in kind for the loss of
previously identified existing recreational opportunties.

5.2.1.4 Water Quality and Quantity
Debris

During the scoping sessions held on September 30, 1981,
personnel from the Washington Department of Ecology and members
of the Cowlitz Falls Dam Prevention Committee indicated that
the debris transported by the Cowlitz River during high flow
could be of sufficient size to block the spillway of the
proposed dam, and, as a result, could aggravate flooding in
the Randle area. Staff believes that the spillway, as designed,
pay not allow passage of larger debris that is transported by
the Cowlitz River and that some aggravation of flooding could
result. To mitigate for this impact, Staff recommends that
the Applicant prepare a detailed debris collection and removal
plan, to be submitted to the Commission for approval, along
with comments from relevant resource agencies, prior to the
start of construction. The plan should include: a description
of collection methods; a schedule for the debris removal
operations; methods of removal; a description of the criteria
that would be used to select debris to be removed; and the
identification of those areas where the operations would be
performed.
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Sedimentation

staff's analysis of the project_indicates that operation
of the project would result_jin.the. depos;tion_ni_sedlment in
the headwaters of the project reservoir, thereby aggravating
fioodlng in the Randle area. Increases in the frequency of
oveétbank flooding and thé amount of land that would be inundated
as a result are primarily dependent upon the amount and location
of sediment that would accumulate in the headwaters of the
reservoir. Staff recommend that the Applicant develop a program
to monitor sediment accumulation in the headwaters of the project
Lcservoir and to determine measures necessary to remove signifi-
cant accumulation of sediment within the river channel in
flood-sensitive areas. This program should be developed in
conjunction with relevant resource agencies and should be
submitted to the Commission for approval ptht to construction

of the proposed project. —_——
5.2.1.5 Fisheries

The Applicant has adopted many, but not all, of the
mitigative measures recommended by the agencies and others
who commented on the application. Both WDF and WDG have
discussed the installation of upstream fish passage facilities
as a way to mitigate the blockage of upstream fish migrations
from Riffe Lake, although the Applicant has not proposed
such facilities.

WDG proposed additional mitigative and compensation
measures in its final report on studies associated with the
project (Wood et al., 198l1). Measures recommended but not
yet adopted by the Applicant include: construction of the by-
pass channel around the dam site so that water velocities would
noct exceed 4 feet per second; maintenance of a larger (50,000
rainbow trout per-year) trout stocking program in the proposed
reservoir; stocking of largemouth bass and black crappie in the
warm-water subimpoundments; and habitat improvement and pre-
servation along an additional 3.6 miles of Siler and Kiona Creeks.
The WDG did not recommend habitat improvements on Goat, Tumwater,
or Crystal Creeks, but discussed improvements on 52.8 miles of
other streams in the area as an alternative to the program of
stocking 50,000 fish per year. Other agencies (FWS, WDF, and EPA)
indicated that their final recommendations on mitigation would
be withheld until WDG completed its final report. Additional
recommendations from the other agencies have not yet been
received by staff.

The Applicant has not indicated whether it would support
the mitigation and compensation measures proposed by WDG, but
stated that negotiations with WDG on a final mitigation plan would
occur in the near future. Staff also reserves its final recommenda-
tions pending the outcome of these negotiations, and receipt of
the agency recommendations.
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5.2.1.6 Vegetation

There were no measures recommended by the agencies for
mitigation of vegetation impacts, except for those presented in
the WDG's and Applicant's wildlife mitigation plan (Section
502.1.7).

The impacts to agricultural lands resulting from higher water
tables could be mitigated by planting different crops. Two groups
of forage crops, tall fescue (Festuca sp.) and trefoil (Lotus spp.),
presently grown by some farmers in the project area, can tolerate
a water table of about 1 to 1.5 feet. Forage crops and corn, both
. of which are also grown in the area, generally will tolerate a
water table 3 to 4 feet deep. One drawback to growing tall fescue
or trefoil in the potential impacted area is that these species are
low in nutritive value for dairy cattle (Malcolm McPhail, December
l, 1981, personal communication).

5.2.1.7 Wildlife

WDG has developed wildlife mitigation recommendations
(Wood et al., 1981) that include many components similar to those
proposed by the Applicant, but contain much greater detail. WDG
has identified sites that could be managed for wildlife, .and
has developed specific management objectives for each site.
Major unresolved differences are discussed below.

WDG has recommended that a 200-foot-wide buffer zone be
preserved on both sides of the transmission line ROW to maintain
the wildlife habitat value of the ROW. The Applicant has not -
proposed to purchase these lands. Purchase of any additional
commercial timber lands would increase the adverse impacts to
the timber industry. WDG also recommended that livestock be
excluded from general access to the shoreline. Applicant
has stated that this would further impact agriculture in the
area, and has proposed to allow present grazing to continue
in that zone. WDG also proposed that streambank enhancement
for the benefit of wildlife be extended an additional 3.6
miles farther upstream on Kiona and Siler Creeks.

Staff recommends that the Applicant and WDG negotijate
a mutually acceptable mitigation plan, either by agreement,
before issuance of a license, or as a condition of thé Iicense.

Staff reserves its judgment on the mitigation plan until—=—
final plan has been advanced by the Applicant.
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$5.2.1.8 Threatened or Endangered Species

FWS commented that with adequate mitigative measures to
protect and develop bald eagle perch sites, no adverse impacts
to the eagle would occur. Therefore, Staff is recommending a
license article that would require the Licensee, in cooperation
with the FWS and WDG, to determine measures necessary to prevent
or mitigate the loss of bald eagle perch sites along the proposed
reservoir shoreline and to implement these measures prior to the
commencement of project construction.

5.2.1.9 Visual Resources

There were no measures recommended by the agencies for
mitigation of visual resources impacts. The Staff recommends that
the Applicant's proposed mitigative measures (Application, Exhibit
V) be included as a condition of any license that might be issued
for the proposed project.

5.2.1.10 Cultural Resources
The Applicant should refine its general mitigation

proposals to develop specific measures for the avoidance or mitiga-
tion of adverse effects to the Cowlitz Falls South Archeological

site.

5.2.2 Alternative Design of the Proposed Project

The mitigation measures discussed previously for the proposed
project are generally applicable to a project at EL 862 and 872, and
to the alternative transmission line corridors. Staff would
recommend the following additional mitigative measure:

° expanded development of shoreline/riparian habitat,
"meadow" habitat, mixed woodland habitat, and wetlands
habitat for a reservoir at EL 872.

5.2.3 Alternative ‘Energy Facilities

The agencies have not suggested any mitigative measures for
the woodwaste and coal-fired alternatives. Specific mitigative
measures would depend upon the locations selected for those
energy facilities, and upon the resources encountered at those

locations.
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S.3 UNMITIGATED ENVIRONMENTAL IMPACTS

5.3.1

Cowlitz Falls Project--Applicant's Proposal

The proposed project's unmitigated environmental impacts
would include:

the loss of approximately 870 acres of existing river
bed, agricultural land, and timberland.

the loss of recreational opportunities for stream bank
fishing, rafting, and kayaking in existing reaches of
the Cowlitz and Cispus Rivers.

the possible disqualification of sections of the Cowlitz
and Cispus Rivers for inclusion in the National wild
and Scenic Rivers System.

the loss of 15.5 miles of free-flowing rivers and streams,
and the associated loss of habitat for fish and benthic
organisms.

the permanent transformation of a diverse reach of the
Cowlitz River into a straight, uniform-depth tailrace
channel.

the blockage of upstream fish migrations from Riffe Lake.

the loss of wildlife through habitat clearing or altera-
tion, and as a result of displacement.

5.3.2 Alternative Design of the Proposed Project

EL 862

The unmitigated environmental impacts associated with the
proposed project's alternative design schemes are generally similar
to those for the proposed Cowlitz Falls Project, with the following
exceptions: '

the loss of fewer acres of existing river bed and
timberland.

the loss of 10.9 miles of free-flowing rivers and streams.




EL 872

° the loss of additional acres of river bed and timberland,
and the inundation of more acres of farmland.

° the loss of more than 20 miles of free-flowing rivers and
streams.

5.3.3 Alternative Energy Facilities

An identification of specific unmitigated environmentesl
effects associated with the proposed alternative energy facilities
is not possible because specific locations have not been selected
for several of the alternatives. For both the proposed woodwaste
and coal-fired alternatives, there probably would be some level
of pollutants emitted, regardless of efforts to adhere to EPA
standards; also there probably would be impacts associated with
the long-term transportation of such pollutants as acid rain.

5.4 STAFF CONCLUSIONS

This statement has examined the environmental consequences
of the proposed Cowlitz Falls Hydroelectric Project, the possible
design alternatives to the proposed project, a woodwaste plant
alternative, a coal-fired plant alternative, and the no-action
alternative., Staff's analysis indicates that the proposed
Cowlitz Falls Project is the least costly alternative, but
that it would not necessarily be the most desirable,. from an
environmental standpoint, for meeting the electrical power
needs of the Applicant's service area. Staff analysis shows
that a woodwaste project could offer comparable energy benefits
with fewer adverse environmental impacts, although at a greater cost
per kilowatt (125.1 mills vs. 67.3 mills). '

staff's s analysis_of -the hydroelectric alternatives at Cowlitz

Falls shows that operat1on _of the ‘Project-at EL 867 is env1ronmenta11y

referable. A reservoir constructed and operated at EL 862 would™
have 51gn1f1cantly fewer adverse impacts than a reservoir at EL 866
or EL 872, particularly for such ‘resources as productive farmland,
vegetation, and wildlife, and for local land uses. Maintenance
of the project reservoir at EL 866 or EL 872 could result in the
aggravation of - flooding in the Randle area which would necessitate
the acquisition of flood easements. The differences in the cost
of energy for a project at EL 862 versus the proposed project would
not be significant--66.9 mills/kWh for 862 and 65.2 mills/kWh

for 866. The loss of energy production associated with maintenance
of the reservoir at EL 862 compared to the proposed project
would be 11.2 GWh.
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On the basis of available information, Staff agrees that
the Applicant's proposed transmission line ROW is the preferred
alternative.

While acknowledging that considerably more information is
available on the potential adverse effects of the Applicant's
proposed project, the Staff concludes that a woodwaste plant could
represent an environmentally superior alternative. A woodwaste
plant would affect only a limited amount of land and few
significant resources. Assuming that a woodwaste facility
could be constructed at either of the sites identified in this
statement, the woodwaste plant would have a negligible effect on
geology and soils, land use, vegetation, wildlife, fisheties,
and visual resources. The woodwaste plant would have an impact
on the area's air quality, but this impact could be mitigated, and
it might not represent an additional adverse impact when compared
to existing wood-burning activities in the region. 1In addition,
the use of a locally available resource would be compatible with
the area's economy, would increase revenue to existing logging
operations, and would produce generation tax revenues for Lewis
County.

A woodwaste facility would have a shorter operating life
than a hydroelectric project. 1Initially, a woodwaste plant
would generate power at a cost comparable to the proposed project;
over the life of the project, however, the increases in wood
fuel costs caused by rises in transportation and processing costs
would push the operating cost of the woodwaste facility beyond
the cost of the hydroelectric project. Staff's analysis shows
that operating the woodwaste facility over a 50-year period would
be about twice as costly as operating the proposed project.

Staff's evaluation of a coal-fired alternative indicates
that it would have the potential to affect a wide variety of
environmental resources and values. Since no specific location has
been identified for the coal-fired alternative, the Staff is unable
to compare the relative impacts of a coal-fired project and the
proposed action. A coal-fired facility, however, would occupy
over 2,500 acres, and could be expected to have significant impacts
at both the plant site and at the location selected for mining
operations. Moreover, a coal-fired electric plant would use a
nonrenewable resource, and would have a shorter useful operating
life than the Applicant's proposed project.
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Finally, the no-action alternative would not change the
existing environmental relationships in the project area, but it
also would not provide for projected energy needs. The no-action
alternative would require that the Applicant either obtain needed
power from other sources or accelerate the development of other
generation.facilities. Both of these developments could result
in increased energy costs.
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ALAN MITCHNICK (B.S., Biology and Environmental Studies, M.S.,
Wildlife Biology). Four years experience in the fields
of impact assessment and terrestrial ecology.

PATRICK MURPHY (B.S., M.S., Wildlife Management). Nine years
: experience in the fields of terrestrial ecology and
impact assessment.

PETER NYGARD (B.S., Electrical Engineering). Sixteen years
~experience with the FERC as an electrical engineer.

STEVE SINGAL (B.S., M.S., Civil Engineering). Five years
experience as an environment engineer, and six years
experience as a civil engineer.
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8. LIST OF RECIPIENTS

The agencies, organizations, and individuals listed below
received copies of the Draft and Final Environmental Impact
Statements. Those that provided comments on the Draft Environ-
mental Impact Statement are indicated with an asterisk, and
their letters of comment and staff responses are found in
Appendix B.

Federal

Advisory Council on Historic Preservation

Department of Agriculture, U.S. Forest Service

Department of Commerce

Department of Defense, U.S. Army Corps of Engineers
Department of the Interior

Department of Transportation

Environmental Protection Agency

Federal Emergency Management Agency

National Marine Fisheries Service

U.S. Department of Energy, Bonneville Power Administration

State

Attorney General, State of Washington
Department of Agriculture

Department of Ecology

Department of Fisheries

Department of Natural Resources
Governor, State of Washington

State Parks and Recreation Commission
Department "of Game

State Historic Preservation Officer
Utilities and Transportation Commission

Native American Organizations

Olympic Peninsula Agency

Point No Point Treaty Council
Spokane Agency

Superintendent, Colville Agency
Superintendent, Puget Sound Agency
Superintendent, Yakima Agency



Intervenors

City of Tacoma, Department of Public Utilities
Cowlitz Indian Tribe

Ms Fran Brady

Mr. John F. Forsberg

Ms Ethal Eastman

Mr. K.A. Heimbigner

Mr. Thomas Lackey, Champion International Corporation
Mr. Norman McMahan

Mr. William R. McMahan

Ms Geneva Mead

Mr. Wallace Mead

Ms Eleanor Music

Mr. Jennings Music

Mr. Loren D. Prescott

Mr. James M. Quigley, Esq., Champion International Corporation

Ms Catherine Sadler
Mr. Norman Sadler, Cowlitz Falls Dam Prevention Committee

Mr. Henry A. Young

Applicant
Lewis County, Public Utility District No. 1

Others

Patrick Andreotti
Native American Project
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Form L-4
A-1 (Revised October, 1975)

FEDERAL POWER COMMISSION

TERMS AND CONDITIONS OF LICENSE FOR
UNCONSTRUCTED MAJOR PROJECT AFFECTING
NAVIGABLE WATERS OF THE UNITED STATES

Article 1. The entire project, as described in this
order of the Commission, shall be subject to all of the
provisions, terms, and conditions of the license.

Article 2. No substantial change shall be made in
the maps, pians, specifications, and statements described
and designated as exhibits and approved by the Commission
in its order as a part of the license until such change
shall have been approved by the Commission: Provided,
however, That if the Licensee or the Commission deems
it necessary or desirable that said approved exhibits,
or any of them, be changed, there shall be submitted
to the Commission for approval a revised, or additional
exhibit or exhibits covering the proposed changes which,
upon approval by the Commission, shall become a part of
the license and shall supersede, in whole or in part, such
exhibit or exhibits theretofore made a part of the license
as may be specified by the Commission.

Article 3. The project works shall be constructed
in substantial conformity with the approved exhibits
referred to in Article 2 herein or as changed in accord-
ance with the provisions of said article. Except when
emergency shall require for the protection of navigation,
life, health, or property, there shall not be made without
prior approval of the Commission any substantial alteration
or addition not in conformity with the approved plans to any
dam or other project works under the license or any sub- .
stantial use of project lands and waters not authorized
herein; and any emergency alteration, addition, or use
so made shall thereafter be subject to such modification
and change as the Commission may direct. Minor changes in project
works, or in uses of project lands and waters, or divergence
from such approved exhibits may be made if such changes will
not result in a decrease in efficiency, in a material increase in
cost, in an adverse environmental impact, or in impairment of
the general scheme of development; but any of such minor changes
made without the prior approval of the Commission, which in its
judgment have produced or will produce any of such results,
shall be subject to such alteration as the Commission may
direct. '
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Upon the completion of the project, or at such other
time as the Commission may direct, the Licensee shall submit
to the Commission for approval revised exhibits insofar as
necessary to show any divergence from or variations in the
project area and project boundary as finally located or in
the project works as actually constructed when compared with
the area and boundary shown and the works described in the
-license or in the exhibits approved by the Commission, together
with a statement in writing setting forth the reasons which
in the opinion of the Licensee necessitated or justified
variation in or ‘divergence from the approved exhibits. Such
revised exhibits shall, if and when approved by the Commission,
be made a part of the license under the provisions of Article

2 hereof.

Article 4. The construction, operation, and main-
tenance of the project and any work incidental to addi-
tions or alterations shall be subject to the inspection
and supervision of the Regional Engineer, Federal Power
Commission, in the region wherein the project is located,
or of such other officer or agent as the Commission may

"designate, who shall be the authorized representative of the
Commission for such purposes. The Licensee shall cooperate
fully with said representative and shall furnish him a -
detailed program of inspection by the Licensee that will
provide for an adequate and qualified inspection force
for construction of the project and for any subsequent
alterations to the project. Construction of the project
works or any feature or alteration thereof shall not be
initiated until the program of inspection for the project
works or any such feature thereof has been approved by
said representative. The Licensee shall also furnish
to said representative such further information as he may
require concerning the construction, operation, and
maintenance of the project, and of any alteration thereof,
and shall notify him of the date upon which work will -
begin, as far in advance thereof as said representative
may reasonably specify, and shall notify him promptly
in writing of any suspension of work for a period of
more than one week, and of its resumption and completion.
The Licensee shall allow said representative and other
officers or employees of the United States, showing proper
credentials, free and unrestricted access to, through, and
across the project lands and project works in the performance
of their official duties. The Licensee shall comply with
such rules and regulations of general or special applicability
as the Commission may prescribe from time to time for the -
protection of life, health, or property.
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Article S. The Licensee, within five years from the date
of issuance of the license, shall acquire title in fee or the
right to use in perpetuity all lands, other than lands of the
United States, necessary or appropriate for the construction,
maintenance, and operation of the project. The Licensee or its
successors and assigns shall, during the period of the license,
retain the possession of all project property covered by the
license as issued or as later amended, including the project
area, the project works, and all franchises, easements, water
rights, and rights of occupancy and use; and none of such
properties shall be voluntarily sold, leased, transferred,
abandoned, or otherwise disposed of without the prior written
approval of the Commission, except that the Licensee may lease
or otherwise dispose of interests in project lands or property
without specific written approval of the Commission pursuant
to the then current regulations of the Commission. The
provisions of this article are not intended to prevent the
abandonment or the retirement from service of structures,
equipment, or other project works in connection with replace-
ments thereof when they become obsolete, inadequate, or
inefficient for further service due to wear and tear; and
mortgage or trust deeds or judicial sales made thereunder,
or tax sales, shall not be deemed voluntary transfers within
the meaning of this article.

Article 6. In the event the project is taken over
by the United States upon the termination of the license
as provided in Section 14 of the Federal Power Act, or is
transferred to a new licensee or to' a non-power licensee
under the provisions of Section 15 of said Act, the Licensee,
-its successors and assigns shall be responsible for, and shall
make good any defect of title to, or of right of occupancy
and use in, any of such project property that is necessary
or appropriate or valuable and serviceable in the maintenance
and operation of the project, and shall pay and discharge, or
shall assume responsibility for payment and discharge of, all
liens or encumbrances upon the project or project property
created by the Licensee or created or incurred after the
issuance of the license: Provided, That the provisions of
this article are not intended to require the Licensee, for
the purpose of transferring the project to the United States
or to a new licensee, to acquire any different title to, or
right of occupancy and use in, any of such project property
than was necessary to acquire for its own purposes as the
Licensee.
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Article 7. The actual legitimate original cost of
the project, and of any addition thereto or betterment
thereof, shall be determined by the Commission in accordance
with the Federal Power Act and the Commission's Rules and
Regulations thereunder.

Article 8. The Licensee shall install and thereafter
maintain gages and stream-gaging stations for the purpose
of determining the stage and flow of the stream or streams
on which the project is located, the amount of water held
in and withdrawn from storage, and the effective head on
the turbines; shall provide for the required reading of
such gages and for the adequate rating of such stations;
and shall install and maintain standard meters adequate for
the determination of the amount of electric energy generated
by the project works. The number, character, and location
of gages, meters, or other measuring devices, and the
method of operation thereof, shall at all times be satis-
factory to the Commission or its authorized representative.
The Commission reserves the right, after notice and oppor-
tunity for hearing, to require such alterations in the
number, character, and location of gages, meters, or
-other measuring devices, and the method of operation thereof,
as are necessary to secure adequate determinations. The
installation of gages, the rating of said stream or streams,
and the determination of the flow thereof, shall be under the
supervision of, or in cooperation with, the District Engineer
of the United States Geological Survey having charge of
stream-gaging operations in the region of the project, and
the Licensee shall advance to the United States Geological
Survey the amount of funds estimated to be necessary for such

supervision, or cooperation for such periods as may be mutually

agreed upon. The Licensee shall keep accurate and sufficient
records of the foregoing determinations to the satisfaction
of the Commission, and shall make return of such records
annually at such time and in such form as the Commission

may prescribe.

Article 9. The Licensee shall, after notice and
opportunity for hearing, install additional capacity or make
other changes in the project as directed by the Commission,
to the extent that it is economically sound and in the
public interest to do so.

— .




A-5

Article 10. The Licensee shall, after notice and
opportunity for hearing, coordinate the operation of the
project, electrically and hydraulically, with such other
projects or power systems and in such manner as the
Commission may direct in the interest of power and other
beneficial public uses of water resources, and on such
conditions concerning the equitable sharing of benefits
by the Licensee as the Commission may order.

Article ll. Whenever the Licensee is directly
benefited by the construction work of another licensee,
a permittee, or the United States on a storage reservoir
or other headwater improvement, the Licensee shall reimburse
the owner of the headwater improvement for such part of the
annual charges for interest, maintenance, and depreciation
thereof as the Commission shall determine to be equitable,
and shall pay to the United States the cost of making such
determination as fixed by the Commission. For benefits
provided by a storage reservoir or other headwater improve-
ment of the United States, the Licensee shall pay to the
Commission the amounts for which it is billed from time
to time for such headwater benefits and for the cost of
making the determinations pursuant to the then current
regulations of the Commission under the Federal Power Act.

Article 12. The United States specifically retains
and safequards the right to use water in such amount, to be
deternmined by the Secretary of the Army, as may be necessary
for the purposes of navigation on the navigable waterway
affected; and the operations of the Licensee, so far as
they affect the use, storage and discharge from storage
of waters affected by the license, shall at all times
be controlled by such reasonable rules and regulations as
the Secretary of the Army may prescribe in the interest
of navigation, and as the Commission may prescribe for
the protection of life, health, and property, and in the
interest of the fullest practicable conservation and
utilization of such waters for power purposes and for
other beneficial public uses, including recreational
purposes, and the Licensee shall release water from the
project reservoir at such rate in cubic feet per second,
or such volume in acre-feet per specified period of time,
as the Secretary of the Army may prescribe in the interest
of navigation, or as the Commission may prescribe for
the other purposes hereinbefore mentioned.
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Article 13. On the application of any person,
assoclation, corporation, Federal agency, State or
municipality, the Licensee shall permit such reasonable
use of its regervoir or other project properties, including
works, lands and water rights, or parts thereof, as may
be ordered by the Commission, after notice and opportunity
for hearing, in the interests of comprehensive development
of the waterway or waterways involved and the conservation
and utilization of the water resources of the region for
water supply or for the purposes of steam-electric,
irrigation, industrial, municipal or similar uses. The
Licensee shall receive reasonable compensation for use
of its reservoir or other project properties or parts
thereof for such purposes, to include at least full
reimbursement for any damages or expenses which the
joint use causes the Licensee to incur. Any such
compensation shall be fixed by the Commission either
by approval of an agreement between the Licensee and
the party or parties benefiting or after notice and
opportunity for hearing. Applications shall contain
information in sufficient detail to afford a full
understanding of the proposed use, including satisfactory
evidence that the applicant possesses necessary water
rights pursuant to applicable State law, or a showing
of cause why such evidence cannot concurrently be submitted,
and a statement as to the relationship of the proposed
use to any State or municipal plans or orders which may
have been adopted with respect to the use of such waters.

Article l4. In the construction or maintenance of the
project works, the Licensee shall place and maintain suitable
structures and devices to reduce to a reasonable degree the
liability of contact between its transmission lines and
telegraph, telephone and other signal wires or power trans-
mission lines constructed prior to its transmission lines
and not owned by the Licensee, and shall also place and
maintain suitable structures and devices to reduce to a
reasonable degree the liability of any structures or wires
falling or obstructing traffic or endangering life. None
of the provisions of this article are intended to relieve
the Licensee from any responsibility or requirement which
may be imposed by any other lawful authority for avoiding
or eliminating inductive interference.
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Article 15. The Licensee shall, for the conservation
and development of fish and wildlife resources, construct,
maintain, and operate, or arrange for the construction,
maintenance, and operation of such reasonable facilities,
and comply with such reasonable modifications of the
project structures and operation, as may be ordered by
the Commission upon its own motion or upon the recommendation
of the Secretary of the Interior or the fish and wildlife
agency or agencies of any State in which the project or
‘a part thereof is located, after notice and opportunity
for hearing.

Article 16. Whenever the United States shall desire,
in connection with the project, to construct f£ish and
wildlife facilities or to improve the existing fish and
wildlife facilities at its own expense, the Licensee shall
permit the United States or its designated agency to use,
free of cost, such of the Licensee's lands and interests in
lands, reservoirs, waterways and project works as may be
reasonably required to complete such facilities or such
improvements thereof. 1In addition, after notice and
opportunity for hearing, the Licensee shall modify the
project operation as may be reasonably prescribed by the
Commission in order to permit the maintenance and operation
of the fish and wildlife facilities constructed or improved
by the United States under the provisions of this article.
This article shall not be interpreted to place any obligation
on the United States to construct or improve fish and wild-
life facilities or to relieve the Licensee of any obligation
under this license.

Article 17. The Licensee shall construct, maintain,
and operate, or shall arrange for the construction, main-
tenance, and operation of such reasonable recreational
facilities, including modifications thereto, such as
access roads, wharves, launching ramps, beaches, picnic
and camping areas, sanitary facilities, and utilities,
giving consideration to the needs of the physically
handicapped, and shall comply with such reasonable modi-
fications of the project, as may be prescribed here-
after by the Commission during the term of this license
upon its own motion or upon the recommendation of the
Secretary of the Interior or other interested Federal
or State agencies, after notice and opportunity for hearing.
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Article 18. So far as is consistent with proper
operation of the project, the Licensee shall allow
the publi¢ free access, to a reasonable extent, to
project waters and adjacent project lands owned by the
Licensee for the purpose of full public utilization of
such lands and waters for navigation and for outdoor
recreational purposes, including fishing and hunting:
Provided, That the Licensee may reserve from public
access such portions of the project waters, adjacent
lands, and project facilities as may be necessary for
the protection of life, health, and property. ’

Article 19. In the construction, maintenance, or
operation of the project, the Licensee shall be responsible
for, and shall take reasonable measures to prevent, soil
erosion on lands adjacent to streams or other waters,
stream sedimentation, and any form of water or air pollution.
The Commission, upon request or upon its own motion, may
order the Licensee to take such measures as the Commission
finds to be necessary for these purposes, after notice
and opportunity for hearing.

Article 20. The Licensee shall consult with the
appropriate State and Federal agencies and, within one
year of the date of issuance of this license, shall sub-
mit for Commission approval a plan for clearing the reser-
voir area. Further, the Licensee shall clear and keep clear
to an adequate width lands along open conduits and shall
dispose of all temporary structures, unused timber, brush,
refuse, or other material unnecessary for the purposes of the
project which results from the clearing of lands or from the
maintenance or alteration of the project works. In addition,
all trees along the periphery of project reservoirs which may
die during’operations of the project shall be removed. Upon
approval of the clearing plan all clearing of ‘the lands and
disposal of the unnecessary material shall be done with due
diligence and to the satisfaction of the authorized represen-
tative of the Commission and in accordance with appropriate
Federal, State, and local statutes and regulations.

Article 21. Material may be dredged or excavated from,
or placed as fill in, project lands and/or waters only
in the prosecution of work specifically authorized under
the license; in the maintenance of the project; or after
obtaining Commission approval, as appropriate. Any such
material shall be removed and/or deposited in such manner

.oy
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as to reasonably preserve the environmental values of the
project and so as not to interfere with traffic on land

or water. Dredging and f£illing in a navigable water

- 0f the United States shall also be done to the satisfaction
of the District Engineer, Department of the Army, in charge
of the locality.

Article 22. Whenever the United States shall desire

- €0 construct, complete, or improve navigation facilities

in connection with the project, the Licensee shall convey

to the United States, free of cost, such of its lands

and rights-of-way and such rights of passage through

its dams or other structures, and shall permit such control

of its pools, as may be required to complete and maintain such
navigation facilities.

Article 23. The operation of any navigation facilities
which " may be constructed as a part of, or in connection
with, any dam or diversion structure constituting a part
of the project works shall at all times be controlled by
such reasonable rules and regulations in the interest of
navigation, including control of the level of the pool
caused by such dam or diversion structure, as may be
made from time to time by the Secretary of the Army.

Article 24. The Licensee shall furnish power free of
cost to the United States for the operation and maintenance
of navigation facilities in the vicinity of the project at
the voltage and frequency required by such facilities and
at a point adjacent thereto, whether said facilities are
constructed by the Licensee or by the United States.

Article 25. The Licensee shall construct, maintain, and
operate at its own expense such lights and other signals for
the protection of navigation as may be directed by the
Secretary of the Department in which the Coast Guard is
operating.

Article 26. If the Licensee shall cause or suffer
essential project property to be removed or destroyed
or to become unfit for use, without adequate replacement,
or shall abandon or discontinue good faith operation of
the project or refuse or neglect to comply with the
terms of the license and the lawful orders of the
Commission mailed to the record address of the Licensee




A-10

or its agent, the Commission will deem it to be the
intent of the Licensee to surrender the license. The
Commission, after notice and opportunity for hearing,

may require the Licensee to remove any or all structures,
" equipment and power lines within the project boundary
and to take any such other action necessary to restore
the project waters, lands, and facilities remaining
within the project boundary to a condition satisfactory
to the United States agency having jurisdiction over

its lands or the Commission's authorized representative,
as appropriate, or to provide for che continued operation
and maintenance of nonpower facilities and fulfill such
other obligations under the license as the Commission
may prescribe. 1In addition, the Commission in its
discretion, after notice and opportunity for hearing,
may also agree to the surrender of the license when the
Commission, for the reasons recited herein, deems it to
be the intent of the Licensee to surrender the license.

Article 27. The right of the Licensee and of its
successors and assigns to use or occupy waters over
which the United States has jurisdiction, or lands of
the United States under the license, for the purpose
of maintaining the project works or otherwise, shall
absolutely cease at the end of the license period,
unless the Licensee has obtained a new license pursuant
to the then existing laws and regulations, or an annual
license under the terms and conditions of this license.

Article 28. The terms and conditions expressly
set forth in the license shall not be construed as
impairing any terms and conditions of the Federal Power
Act which are not expressly set forth herein.




Appendix B. Letters of Comment on the Draft Environmental Impact
Statement and Staff Responses
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M. James P. Feeney J - ““\,
Federal Regulatory Commission C. ST
0ffice of Edectric Power Regulatfon—-- _ ‘' !
825 N. Capito) Street B
Washington, D.C. _-20426
Gentlemen:

Concerning the Fina) Environmental Statement on the proposed
Cowlitz Falls Pagsn_ﬂm_n,o"cr the following comments
In addition to se presented in the past.

The tex table on Page 4-4) is n error, The County Genersl Fund ) See treviscd table.
and the toml{ Road Fund figures should be reversed, os the
General Fund levy Is 1.3770 and the Road Fund 13 1.8960.

Ne disagree with the Washington Department of Game concept
of requesting o 200 feet buffer for wildlife management on
each side of the proposed power line right of way. We also
pose thelir position regarding Vivestock watering use on
the proposed reservoir as a taking of rlvm. with no concern
for prior historical use.

Your comment (s noted.

We oppose the purchasing or condemnation of sny additionsl form Your comment (s noted.

or tisberland for game -lllrtion except voluntary seles of
wetlands f proven that wetland areas have been lost in the

project srea.
Sincerely,
BOARD OF COUNTY COMMISSIONERS
LENIS COUNTY WASHINGTON

MC:cl!




United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20200

Mr. Keneth F. Phard, Secretary .
Federol Energy Regulotory Coranission
025 North Capitol Street, NLE.
Washington, D.C. 20426

Oear Me.'Phuriy

We have seviewed the droft environmentol stoternent for the Cowlitz Folls Project,
FERC Nef-283), Lewls County, Washington, ond have the foNowing comwnents.

ection 2.1.2.6 - Recreation fand acquisition ond development are legliimate camponents
of & ExRIGITR (Recreotion Pion), thus ol recreation lond should be a port of the project
(18 CFR 2.2(cW. The project boundury, therefare, should be revised to Include the one
propased recrealion site which ls currently outside the boundary.

n oddlflm. plas for the recreotion focliities shovid inchude o discursion of the aowrce of
waler supply. W ground wafler Is 1o be ved, the ogency opproving the well locotlon,
conatruction, and certifying the water supply for public use should be identlified.

P? 2-) - Figure 2-2 Indicotes that the stream goge operated by the U.S. Geologlcal
vey of River Mile 89.2 will be lundated. Conslderalion should be glven fo measwres
fo ersure contimued operotion of the gaoge.

Section A.1.2.2 - 11 Is noted $hot, "The applicont proposes fo mitigote }and use impocts by
minimiting, fo the extent oflowable, the width of the buffer zone . . . ond locot

propoved recreationol oreas primarily on publicly-owned lond.® We recommend that of
recreotion oreas, even thase held for future development, be ocquired by the opplicont
;-;]' included In the project with such costs considered as o part of the project(i8 CFR

In this same seclion, we disogree thot provisions of o buffer zone (shown In Table 2-2 o3
wildiife mmgollmf fulfilla the sinitigotion requirement for the loss of riverine
tesowrces. The same lond canol be used to concurrently mitigote the loss of wildlife
resources and provide for active recreation pursults. Furthermore, this section stales
thot the buffer zone would Hmit direct occess 1o the proposed reservolry ond, 01 such,
would not be 0 mitigative meusure that would compersale for the loss of river segments
Identified in the Notlanwide Rivers hrventory.

As stoted in our earfler reviews of this project, we recarmerd thot the opplicom be
required, os @ Ncense condition, fo aocquire conservalion easements ondfor other
memures 10 compensale for the loss of riverine resowces ofthe Cowlitx ond Clspus
Rivers, Follure of the applicont to set forth occeptoble mitigation proposals should not
deter FERC from oddressing mitigotion measures In the finol environmental Impoct
slotement.

Yok - sooeyey

JUN / Z '!Bz

The day uae park has been proposed by the Applicant and concurred
in by the Lewils County Parks and Recreatlon Commission, 5s a

form of off-site mitigation (although not In-kind) for the loss of
existing recreational activities which would be Impacted by the
proposed project.: The Inclusion of the proposal to develop -the
park In the Exhibit R, and subséquently In any license issued,

if It |s approved, would assure its development and continued
operation. Slince, however, the site Is not contiguous with the
project and Is not directly related to the project recreational
development, Staff does not belleve It need be Included within
the project boundary.

’

Detalled plans for the recreational areas were not Included in
the Exhlbit R at the time of the DEIS. The Appllicsnt has stated
that it would obtaln the necessary permits and approvals from
the appropriate agencles In regard to mattera such as pudblic
water supply.

Article 8 of the license, which Is presented In Appendix A, would
require the Applicant to install and maintaln stream-gaglng
stations for the purpose of determining the stage and flow of th-~
stream on which -the project is located.

The statement "locating proposed recreational areas primarily on
publicly-owned 1and” refers to the preproject ovnershlg of the
land. The two proposed project recreational areas to he located
on the reservolr shoreline would be purchased In fee or leased
from the DNR by the Appllicant and are shown to be within the
proposed project boundary. See revised text at Section 4.1.2.2.

Staff has recommended (at Section 5,2.1.2) that the Applicant
prepire a detalled management plan for the proposed buffer rzone
lands In consultation with the appropriate agencles, and further,
that a case-by-case analysis precede the Issuance of any use
permits for the buffer zone lands to identify and amelorlate

any potential conflicts, particularly with regard to pudblic
recreational access.

Your recommendation has been considered In Sectlion 4,1.2.2,
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ATTERTION: Wr. Jewes P. Tooney i RS )

B e st o e —
Dear SMrs .

The City of Tecoms, Departecnt of Publle Utflitiee, ecknowledgee
receipt of the FERC'e Breft Ravironmentel Impect Stetement for Cowlits
Falle Project Fo. 203), Washington end eubaite the follioving comments:

b Rttt

oramions

Froe en eperational view, the Draft E18 doee nmot eddrese the
project’e potentiel fmpect os the enfeting dovuetrean hydroelectric
fecilitiee ovoed by the City of Tacoms. Even with the project’e
1inited recervoir cepecity, soee consideretion ehould be given to flow
reguletiae, exceceive opill (pleaned er accidentel) end energy lost to
Tecoma during the eriginel reeervoir (1ll.

See new Section 2.1.9,

viLLIre

1. Section 4.1.9.1 refers te pool fnusdetion. TWNe
poregreph otetes “diepleced wildlife would effect ed jacent habitete,
vhich ere cceumed te be ot their cerrying cepecitice, by lncreceing
coapetition for food sed cover. Overcrowding eed eccompanylng etrese

wvould cevees the loee of the lecet fit fndividuele end habitet
doeterforetiop”.

Commentt! The edveree offecte of laterel enimal dieplecesente
could be greetly reduced 1f the eurrousding lesde ebove the pool vere
enhasced before the pool 1o fnundeted. The eppropriste ebove-pool
ovese could be cleered end replanted vith nore euitable vegetetios
ececoumodete the evdden increase in populetion per unit eree.

Staff agrees.




CITY N VAC.ONA
WIPARINGNTI VP FPUBLIC VTR IV.AD

Rosorable Kesseth Plusbd
Mey 28, 1902

rege 2 The Cowlitz Falle campground site, which wodld include the old-

growth Douglae fir etend In question, would be obteined by the
Applicent in fee or lessee from the Washington Department of
Naturel Resourcee (DNR). The DNR, however, would retein the
timber rights. Detelils of the recreetion plen wouid be developed
during finel project design in consultation with the Lewis
County Parks end Recreation Commission end the DNR, The initiel
development of the campground probably would require moving some
Commests Bue te the facreseed scorcity of trwe old growth, of the old-growth timber on eite. The cempground would eilso be
the trece themeelves have @ recreetionsl end acethetic value all thetr deelgned to be compatible with e future timber management plan
ovs. Thelr deetructice would be very ceuvsterproductive and o great that the DNR would develop in conjunction with the Applicent and

2. Pege 4-27 seatiens the destruction/degredetion of 180
ecree of red oldev/douglas fir fereet, facluding ecse eld growth
foereet ~ fov tecreaticss] focilitice and eeccciated weee.

lese te futare geseraticss. A sodest plenning reslignsest will save the Levle County Parke sand Recreetion Commiesion.
the treee.
scaff will recommend thet the Applicent be required to amend its
3. BSecties A.1.9.). Useveidable Adveree Impacte otetes: Exhibit R by filing for Commieeion epprovel a detalled eite plan

“The leee of criticel daer and elk viatering hebitet elomg the for the Cowllitz Falle cesapground.
oborelinee would resvit 1m ee usaveidable ehort-term reductios fe
populetion embers®.

Steff believes thet eny benefit to deser end eik from modificetion

o _ Cowsents The etetensat foile to conelder the "hast ofsk of the microciimete would be ineufficlent to offset the ehort-term
t{(ut of the recervelr fteslf. Large bodise of water tesd te modify ‘loes of ehorellne/riparian hebitat,
o microclinate of the eree, lesccaing the severity of the wisters oo :

well oo cooling thas cummerve.

Ia edditios, pre-flocding habitet echancemsat may fecresse
the therssl cover aleng the prepesed ehoreline, lesecaing further the Staft agress,
horeh wister climate-

CLNUAAL COMMENTS - VILDLIFE NITICATIOW

1t 1s ccccstial that o clear, final sitigeties solutice
be resched hafere the preject gots 1te f1sal epprovel. Avold the Staff agrees.
“eushers game” oo calaal populstices. Enhapcing the habitet te
soziafse the corrying cepocity for tergeted key opeclae 10 10 heoping
with the opirit of the mitigaties efferte saticsvide.

Sales]l pepulatica couate sre oll too eftes heovily influenced
by ectivities off prejecte, over which the requecting sgency has ao Staff agrees.
control. Ver ezemple, cleer cutting, recreationsl developmeate, o ¢
change 1o feraing or fereet practicees, otc., cae ond vill have o great
faflusace o8 the ebselute sumbere of deer, olk, boar esd other
soa-uigreting epecies.

risacaiss
I. Beferemcat Poregreph 1 - Pege )-20 otatee that the

Weohingten Depertacet of Cone periedicelly pleata hatchery reered
velabow trowt le the wpper Cowlits end 1te tributeries.
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CITY OF TACOMA
BEIPARTHENT OF PUBLIC VIRITIA

Soooreble lconuthi Plusad
May 20, 1902

Page §
for

Camment: Tecome belfeves the sddition of thess speciss to
the upper wetarehed 10 cousterproductive to the potentiel of thie eren
eriag of wild oteclbaed and eelucn juvenilee.

Tacoma belfeves
resetobliohing eolnoe aad steslhsed populetions im thie sectios of the
Cowlits the higheot ond beet bielogicel wee.

The City epprecietee thie epportunity te commest oa the dreft
EI8 fer Cowlits Pelle Project 209).

Youre very truly,

"

Iu{( .b:f/o ,'- {r{&‘

-5
T~
Birector of Utilities am-.
’f‘ . P -
¢
.. 3,
0 5

.
3

Your opinion has been noted.
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‘i Morton School District 214

-

R
e

.\“:‘“

atMt

L_.." ral WNES

Osportment of Electric Power Regulation
825 North Cepltol! Street N. E,
Veshington, DC 20026

&
—
)
o,

Desr Commisslion Mesders:

: In testimony glven at the hesring for the Cowlitz Fells Project

2010 = _Veshington, the Lewls County Superintendent of Schools
Orgenlizetion went on recerd requesting thet the Lewls. County
PUD M) provide the schools with @ contrect simliler to thet used
for the Setsop nucleer construction Impact., A review of the
dreft envirornantsl stetement for the Cowlitz Fells project
Indicates thet this hes not been teken Into sccount,

Ve repest our request.
Thenk you.

it

OEv:e )b

tee = fon J
w1

SCWOO SR CTON
Wt bt Oorasn B

@O Bae 178 - Pias 099 S0

Thie lasue vaa discueeed on page §-44 of the DEIS.
Section 4.1.13 of the reElS.
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Corvetran

SIATT OF WARSCION

DIPARTMENT OF EICOLOGY
Mol Siap PATN 0 ORywpsia Wawwgion 98504 o (J08) 459600

ey 27, 1992

Ne. Jomeo P. Feoney

Tederol Ssergy Regulotery Commiooicn
Otfice of Rlecteic Pover Regulotion
823 Borth Copitel Street, B,.B.
Vesbhiagtes, D.C. 20426

Deor Nr. Toenay:

The follewing fo the comselideted Btete of Veshingten response te your
Netiosel Baviresmentel Pelicy Act (NEPA) dreft eavironmeatal ispect
ototemeat (E18) for the preposed Covlita Felle Nydroelectric Preoject
(FERC Beo. 2833)s

Gensre):

1. Thie o 58 encelleat K18, 1t {0 teree, facioiva, oubstentiolly
complote, well writtes, oad very fnformetive. The FERC Bavi-
reamentel Asslyeie Steff bee doae on outotending job of imple-
wenting the Council oo Raviresmeatel Quality (CBQ) segulotions.

2. WUe woeld 11ke Co belfeve thet the cleee favelvemeat of the
otets fa the licemse opplicotion procecs through direct favelve-
went ond the Stete Ravirenseatsl Policy Act (SEPA) EIS precedure
contribeted ouvbstantislly, set enly te the quality of your
docuseat, but olee to the quelity of ths project which wee
oubaitted teo you. Jadeed, the dominsat these of the ecoping
seeting you ceaducted fa Cheholfo wee thet, oltbough oll
favelved portice 414 aet ogree on the desirobility of the
project, moet folt their conceras bod been succeosfully ofred
during the SIPA precese. la thie spirit, you sbould comsider
the fisal SEPA 818, including commente oe e port of the NEPA
psecess o8d the (olloving opecific commente oo oupplementsl.

Spectiics

1. (Section 2.1.0) Nev, wopubliohed dota compiled by the University
of Veebiagten shovs cossidereble moderste ecorthquake activity
vithie five te ten milee of the project sfite. 1t fo probdebdle
thet higher dsoiga occeleretione thaa the 0.1g propoeced vwill
be required. :

OUNND W VOO

NO response required.

Your opinion has been noted. The laet paragraph of the sectlon
statea that the Liceneee would be required to do a thorough
seismologlcal Investlgatlion for the final deslign.

oT-€
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STATY OF WASHINCION

DEPARTMENT OF GAME
00 Nth Capad Way, GH1) o Ciyrryma Wailwrgion 38504 o  (XB) 73)-3700

May 26, 1982

James Feeney

Office of Electric Power ¢ Regulation
925 North Capitol Street N.E.
Wsehington, D. C. 20426

DRAFT ENVIRONMENTAL INPACT STATEMENT:
Cowlite Fells Project

Desr Mr. Feeney:
Your document wee reviewed by our staff as requested; coswments follow.

Hith very limited exception, we sre in sgreement with the description
of our position contained in the DEIS. For exemple, we do not feel
that the §,000-pound, $0,000-fieh, rsinbow trout plant should be
coneidered o maximum Jevel. Rather, we believe these should be
etarting figuree, with edjustments to be made in efither direction

to maintein the queality fishery. However, wve must emphasize that
moat of the statemante of our poaition on mitigetion fssuse and the
differences between our etend and thet of Lewis County PUD ere
correct.

For purposes of final resolution of a mitigation packege, we intend
to continue meeting wvith representetives of the PUD. He believe
that difforences can be resolved in this manner. Gery Fenton of
our Olympie offfice (206-734-2608) will coordinete this effort.

Thank you for giving ue the opportunity to respond to your document.
Sincerely,

THE DEPARTMENT OF GAME

. 7
Gl LR
John Cerleton, Applied Ecologist
Environmentel Affeirs Progrem
Nebfitet Mansgement Division
JCicv * .
cce Agencies
Region

No responee required.

No response requlr'od.

(A -
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Nr. Jowas P. Posmey

Tederal Energy Reguletery Cowmieeice
‘Office of Electric Power Reguletioce
823 Rorth Cspitel Street, NE
Veshington, D. C. 20426

Dust Mr. Feeneys

We bave reviewsd she dreft cavircemental ispect etetesent for Covlits Felle
ho)oct.lr’ﬂ_‘:_&lll)..lhohhgtu. with respect to the U. 8. Army Corpe of
Bogineer¥ oreee of resposeibilitice for flood coatrol, mevigetion, hydropowver
end reguletory fwmctiose.

1s the diecusefion of the coal-fired pover fecility there eppeere te be some
isconefetent informstiocs coscerning plant fectore. For instence, im
parogroph 1.8.2 os pege 1-21, the plent fector fs lieted es 752 while in
paregroph 2.4.3 ca pege 2-19 it feo shovm e 63%. Ve suggest thie conflict be
clerified.

The DE1S costefse coseidereble fnformatios cn exfeting weter quality but only
eininmal diecuseion oe weter quelity impecte from tho proposed ection. Ve ore
coucerned with the fellure of the stetewent to edequetely addrese those
enviroanente]l metters that we must coneider 15 owr reguletory tesponeidilities of
Section 404 of the Clean Mator Act. The epplicent, Public Utility District Fo. 1
of Levis County, prior to infitfetion of conetructios of the proposed hydropower
fecility, suet obtein the mecessery Section 404 docusentotion fros the Corpe of
Cngloeere end oo port of thet ection muet provide swfficient dete to complete o
Section 404(d) (1) evaluatica oo eutlined 1a A0 CPFR 230 (Decesber 1980). 1f tho
eubject otatesent fuwlfille the reguitesente of the referenced codified reguletion,
thie vould ellov the Corpe of Engineere to edopt the FERC Stetewent ee pert of the
Section AO4 regquiremente and would eeefet is proceseing the epplicent'e Sec. 404
pernit in o timely mesnmer. .

Thaohk youw fer the epportmity te reviev and comment om tho DRI1S,

lhgonly.

ROBERT L. CROSBY
Colonel, Corpe of Pngineers
Deputy Divieton Engineer

A plant factor of 750 is correct.

Staff bellieves that the impactes assocleted with the construction
and operation of the proposed Cowlitz Falls Project on the water
quality of the Cowlltz River have been adequately addressed.

£1-4
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EPA also agrees with the FERC staff conclusion thet the proposed project,
with » reservoir operating leve) of B66° ML (mean ses level), 13 the
hydoelectric alternat ive with the least severe adverse envirormental
consequences. Bosed on our review of the DEIS we have rated the proposed

Your comment has been noted.
action and DEIS LO-V [LO: Vack of objections, I: edequate |nformation].

We sppreciate the opportunity te review this EIS. Should you need to
discuss EPA’s comsents you ms

‘c"“ﬂ Dick T™iel, our Enviromsental
!ulyotlu_ Branch Chief, ot (FTS) 399-1728 or (206) 442-1728.

Sincerely,
Git, -5 %
[ 1 ,2 = -
Q.
hn R, Spencer 2¢i &
Regional Aduinistrater - !:_f v
v oz
A .
cc: ldaho Operations Office =

917-4




) DEPARTMENT OF TRANSPORTATION
10 My 1902 INTRA-DEPARTMENTAL COMMUNICATION

24 ¥W. Perguson/C.L. %’I\h
476-6626 smery: Covlits Palle Project Dreft EiIS

Depsrteent of Zcology
re-1
Olywpta

Attention Barbere Ritebhie
WEPA Coordimator

Yo bave teviewed the dreft environmentsl impact etstement and have the
felloving commente.

The docummt does mot eddraes the impect the project 9 expected te have
ou tramsportetion fecilitiee ia the eres. Weo ore opecificelly intereoted
in the fetercections of the eccess rosds with SR-112. We would 1ike to
oee an snalyeie of the fapact both during conetrwction, 1.8., construction
esployment rveleted treffic, heul, etc., end the impect by incressed
recreotional usage efter the recervoir fo filled.

The VIDOT reccumsnde that, showld thie enelysie show intersection
feprovenents to be necessery, the developer will bs 1iable for the cost
of the vecessery isprovemests. *

Tor our recorde, plesce send o copy of your declefon on thie matter to
D.K. Peech, P.0. Box 1709, Vencouver, WA 98668.

If furthor infermaticm or clerificetion 19 deefired, pleses contact thie
oltfice at 476-6406 im Vencowver.

T:ls
CLR:1 )

Road impacts that would be genersted by project construction
are discussed in Section 4.1.15 of the PeIS. Treffic that

would result from recrestional use of project faclilities
is analyzed in Section 4.1.3.

As discussed In Section 4.1.15.,2, the Applicent Intends to
negotiate agreements that would establiish the smounts of
monetary compensation that {t would provide WSDOT, Lewis
County, and private road owners.

LT-€




| OHSTIMAN
Covnvrn

STATI OF WASHNCION

WASHINGTON STATE PARKS AND RECREATION COMMISSION
7150 Cromow Low. AV-1) o Chyryns Washwgion 500 o (208 7535758

Wy 11, 1982

35-2650-1820

DEIS - Cowlitz Fells
FERC Project #2833 -
Washington

(€-2351)

Barbara Ritchie

NPA Coordinator
Departaent of Ecology
mw-11

Dear ¥s. Ritchie:
The staff of the Nashington State Parks and Recrestion Cormission
has reviewed the above-noted docunent end finds that It wil) have

no effect on properties under the ransgement or control of the
NHashington State Perks end Recreation Casmission.

Thank you for the opportumity to review end comment.
Sincevely, )
el W Beron

Oavid W. Helser, E.P., Chief
Enviromental Coordination

sh
cc: B11) Bush, Ohief, Research B Long Renge Planning

PeR R-30FL(7/81)

AN N
[ L]

No reaponse required.
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Unlted States Department of the Infefior /=~
FISH AND WILDLIFE SERVICE 1532 4V 25 B 2 06

v

Ares Office PO 0F T -

2628 Parkmont Lone, S.V. , et bovre beco: sfsl
Olywpla, VA 98500 A
(.’;.i;"i —_—

ey 10, 1982

Wr. fenneth F. Plusd, Secretary,
Federa) Energy Regulatory Comission
825 North Cspite) Street, N.E.

Washington, D.C, 20426 '
Re: mcﬂw: = Cowlitz Falls Project - Endengered Species Tv =
- ~ g2 3
Refer to: 1-3-82-1-422 Xol S F
Cross ref: 1-3-82-SP-73 55 S
n., .
Dear Wr. Plwd: §

This 13 In response to your letter of April 23, 1982, requestiyp
our coments on your blologice) assessment of project related |

to the federally threst bald esgle (Hallaeetus leucocephalus).
Your Draft Envirorwente) Impact Statemen or the subJect
project (FERC §2833) contained the blological assessment and was
forwerded with your letter. The subject project is on the Cowlitz
River, Lewis County, Mashington. .

Section 7 of the Endangered Species Act of 1973, 16 U.S.C. 15N,

et seq. (ESA) requires a1) Feders) Agencles to consult with the

Fish and W11d14fe Service 1f their actions would affect sny Visted
species. Your assessment, which adequetely addressed the overall
status of the bald eagle {n the ‘roject area, indicated that adverse
impects sre Vikely to occur should the project be Implemented as
presently designed (Section 4,1.10.1). These impacts ere associated

"

with the loss of per h sites (trees) along the existing riverbenk No response required.

due to clearing and Inundation and clearing of the perimeter of

the proposed reservoir. In the seme section on page 432, you
Visted several mitigative measures that could effectively eliminate
this impact Including retaining and lwnvin? potential perches
and edding yertM»Lplnuom. However, Section 4.1.10.2 on thet
pege states that the spplicant has not groposed sny mitigative
measures for the conservation of the bald eagle.

These mitigetive measures should be required of the applicent before

{ssvance of o icense and wording to thet effect included in the See revised Section 3.2.1.8.

final EIS. WUithout such provisions, there wil) be an "effect” os
defined In Section 7(a)(2) of the ESA, and formal consultation with
this office would be required before issuance of s icense.

o G
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Specific location of perch sitas can be coordinated with the
Washington Department of Game. As an afid in planning and the
development of perch sites, we have included two FWS publications
related to this topic. If you should have any further questions
relating to this project and over input, lcm contact Nr. Jim
BSottor{f of my Endengered Species stoff vs 434-9444 or 206-
753-9444). He has Deen Informelly consuiting with Ms. Stephanie

No rcfponu required.

Storey of your suﬂ on this praject. v X
oM S
e o fate your concern for endangered and threatened spca.!: S
and look forverd to continued coordination with your agency me
meating our joint responsibitities to the ESA. o, S
. N
Shccnly. 2 .!'"_ :
y V1L‘/UCidu/ "3

%‘. e

%% Ares Manager
ce: RO, AFA-SE

WOG-Vancouver
Atta:  Bob Everttt

Lewls («n\y "o n

oz-€




S e ILVLHGHLEN LEGAL SERVICES

.. waTivE amEniCan PROSLICY
el c’ |:"JZ P10 St 104 EA, 909 FLCONO AVENUL
Searvie. Watwuwo100 00104

oA e el STTNT -
ot ‘e Neo - 0oer a8 0000 ’

Mey 20, 1902
1 9,;ONY . DALLAIRC
[ I 1831 1]

Mr. James P. Feeney

Federsl Energy Regulatory Commission
Office of Electric Pover Reguletion
825 North Cepitol Street, N.E.
Washington, D.C. 204826

Re: Cowlitz Falls Project, ‘TERC No. 28)) - Comments on Dreft
Environmental Impact Statement

Dear Mr. Feeney:

The Cowlitz Tribe has the following comments after studying
the above cited document and the previous materiel submitted on
the Cowlitz Falls project and after consulting our experts on
this matter, .

First, the E.1.8. does not addres the need to monitor the
construction phase of the proposed power trensmission corridor

from the dem site ot Covwlitz Fells northerly to Rainy Creek. . The A £

pplicant has agreed to have an archebSlogist monitor
This is in direct contrcd{ctlon to the recommendations of the construction vork in ail sensitive areas traversed by the proposed
Fugro (Ertec) survey crevw’s findings deted Februery 2), 1901. transmission line. Staff would recommend that any llcense lssued
The survey recomsended ..."Although no sites were discovered for the project contaln such a protective provie«ion.

during present survey, because of the presence of fsolated
artifects and the sensitive neture of the ares, ve recommend
thet an archaeclogist monitor fnftial ground disturbince acti-
vitirs §in the area.® (Fgvo, 1791, p.10). Fince this tr:ons-
nission route crosses the ancestral velley of the Cowljitz River,
a knovledgeable representative of the Covlitz Trite should be on
hend to monjtor the construction activities of this transmisslon
avenue,

Sccond, the E.1.S. asswaes that the project reservoir wildl

be at EL 072 ft. (p.)-(9), and that "(b)enk sloughing would h .

continue to occur slong the nev rescrvoir shoreline.” (p.4-1) .lev.tl;nr p;:g;::ozozégr:::n:.p:gi:;;::s.:h:kl:7" re thay orer
The E.1.S. further cites that the average monthly flow of the in the event of a major flood event, the Men h On;nro that, even
river in the ares fa 5,744 cfs. Ho-cver, the 1977 flow record ves Falle sites wvould not be sffected. The uash:: : .“s PO hoe corecs
90,000 in one month, raising the Randle ares creeks an average that a determination of ellgibllity for the ".z|°" I"PO has agreed
of 15 feet above normel (p.)-10). The downstream water level not necessary for the sites given the proposed perating ceer o0
in the vicinity of the constricted proposed dam site vas not of the project, prop operating regime

presented in the E.1.S. Even so, the North Falls site (EL 890
ft.), and particularly t' Manashy sfte (EL 000 ft.), could Le
severely under cut aprroxinately cvery S years arncerding to the

1Z-9




study (p.3-10). Thus, continual resssessments of the conditions
of the sites will have to be made, and funds reserved for the’
cvaentual recovery of the data. Before then, test surveys must
be made to ascertain their eligibility for the National Registry,
since this may be impossible to accomplish once they have been
partially or totally destroyed.

Finally, the tribe is concerned that adequate time will
not be allocated to fully mitigate damage to the South Falls

site. The E.1.8. acknowvledges that the District is behind °
schedule, but still has several options for an accelerated time cou:::.T::|?5’;:ﬁ::t.::.?':35':3?:::""'"d Sit'9ation plan for the
schedule that could still result in a commercial operation date staff will eeek the comments of the :g :.v‘.' ouncy} Dlen. the
. of January 1906 (2-9). But the conclusions from the test exca- . Preservation. Staff would recommend t; :ory i tachl on #letor e
vations (Ertec 1901) were that approximately ¢ months would be the project contaln s provislion re ulrl. ::“‘I‘c.".. jseued for
necessary to complete mitigation of the South Falls site (p.46). out ite mitigation vork at the Cov?lt: 32||-';o::; :f::';:?;‘c:r,'
o

Thus there ie a aserfious guestion of whether the applicant will the commencement of any construct
provide sufficient time to excavate the site. There is danger y constructlon that would stfect the eite.
here of a quick but inadeguate job.

Moreover, this six month estimate is based on ambiguous
esst-west boundarjes. The site is larger than the map on p.8
of Ertec’'e excavation report, because the report did not address
the artifacts found in the excavation of the 1 X 1 test pits
started along the east and vest peripheries of the site (p.4).
Thus, we d0 not know where the site ends. 1In all of the pits on
the vestern border, cultural raterial was found, and on the
eastern bordexr s human mandible vas recovered (E.1.8. p.)-135).
This could in fact have been from the aboriginsl/early historical
cemetery believed to be located on the Jim Santanus Indian home-
site, which wes never located (E.1.8. )-)0).

Ind.vd, U c:rstorn Sourdary of the site may extend a con-
sideradly distance towards the Cispus River, for the cihno-
graphic descriptions of the arca by Jacobs (1934) and MNeade
and Siler (1900) recount Indian habitation sites at the mouth
of the Cispus River and the gencral vicinity of the Tumwater
Indian Hovestesd, respectively. NKaturally, if the archaeological
site(s) ie larger than anticipatcd, the overall time schedule
will be affectaed by the prescribed mitigation procedures. Any
“acceleration” plan that the Lowis County P.U.D. may be dcve-
loping must adeguatcly address the mitigation alternatives.

The 6-month time frame that is allocated may not be long enough.

11 neccssary, the tribe vill insist that construction be
delayed rather then allov the artifacts of its ancestors be
lost without adequate recovery. W¥e are hopeful, hovever, that
sufficjent tixze and rescurces vjll be =ade available for miti-
gatfon voluntarjly by the applicant.

zz-€
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Sincerely,

sS:ne }

ee cn’! B. Relich, Manager
s County P.0.D.

A. Richard Griffith ¢
R.W, Beck & Associates

Gail Thompson
ERTEC

Mo Cloguet, Business Manager
Cowlitz Indien Tribe

Leso J. Neaney

'.ll
SCHUST!I
ey Ior Cowlitz Indien Tribe

£~
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