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SECTION 1. BACKGROUND

1.01 Study Authorization. The Centralia-Chehalis Flood Damage Reduc-
~tion Study was authorized by a resolution adopted 19 April 1946 by the
Committee on Flood Control of the U.S. House of Representatives. The -
complete text of the resolution is as follows:

. "Resolved by the Committee on Flood Control, House of Represen-
tatives, that the Board of Engineers for Rivers and Harbors, created
under section 3 of the River and Harbor Act approved 13 June 1902, be
and is hereby requested to review the report on the Chehalis River and
Tributaries, Washington, submitted in House Document numbered 494,
78th Congress, second session, with a view to determining whether any
modification of the recommendations contained therein should be made at
this time," ' ' N

1.02 ..Prior Corps Studies.. Prior Corps of Engineers studies involving
flood control in the Centralia-Chehalis area are Tisted in table D1-1.
In addition to these studies, the Corps of Engineers participated in a
comprehensive framework.study of water and related lands for the
Columbia-North Pacific Region. The study was accomplished under the
direction of the Pacific Northwest River Basins Commission. It was com-
pleted in 1972 and transmitted to Congress in 1974. The framework study
identified and addressed the problem of flood damages in the flood
plains of the Chehalis, Newaukum, and Skookumchuck Rivers and concluded
that flood-plain regulation was needed throughout the basin, The study
also indicated that flood control storage did not appear economically
feasible and levées would be feasible only in areas of major develop-
ment. The Centralja-Chehalis area was identified as an area where
Tevees should be constructed, and the study recommended 9.5 miles of
Tevee in the Centralia-Chehalis area as part of its recomuended short-
range (1970 to 1980) progran. The National Hydropower Study has
identified only two potential hydropower sites in the Chehalis basin,
both of which are Tocated on the Wyncochee River. No sites were listed
on the Chehalis, Newaukum, or Skookumchuck Rivers. Hydropower in the
Chehalis basin is being addressed under a separate interim report,
Wynoochee Hydropower/Fish Hatchery. '

1.03 Land Use Planning, Current land use within the flood problem area
is mixed. Land use on the right bank of the Newaukum and Chehalis
Rivers and on both banks of the Skookumchuck River within the cities of
Centralia and Chehalis and surrounding developed areas is primarily
residential and commercial. Some areas on the right bank of the Skook-
umchuck River remain in agricultural use primarily for pasture. Sub-
stantial areas between Interstate 5 (I-5) and the Newaukum and Chehalis
Rivers remain in agricultural use. The left bank of the Chehalis and
Newaukum Rivers is primarily in agricultural use except for a limited
area within the city 1imits of Centralia and the community of Galvin.
Several local, county, state, and Federal plans and programs




TABLE DI-1

CORPS OF ENGINEERS FLOOD CONTROL STUBIES

Report

House Document 148
72nd Congress
1st Session

Pretiminary Examination
{Not published as
congressional document)

House Document 494
78th Congress
2nd Session

Coffee Creek, Channel
Excavation and Debris
Removal under Sectfon 208
of 1954 Flood Control Act

Flood Plain Information,
Skookumchuck River
Bucoda, Washinaton

Flood Plain Informatfon,

Chehalis and Skookumchuck
Rivers,
Hashington

Spectal Study, Suggested
 Hydraulic Floodway
Chehalis and Skookumchuck
Rivers

Special Study, Suggested
HydrauTic Flcodway
Chehalis and Newaukum
Rivers

Centralia-Chehalis,

FGR CENTRALIA/CH
Date
1931

1935

1944

Cctober
1965

February
1958

June
14958

August
1974

March
1976

D-2

EHALIS
Content

Investigated improvements on the
Chehatis River for navigation,
flood control, power development,
and irrigation, conclyded: no
improvements were justified,

Preliminary examination of flood
control for the Chehalis River;
concluded that flood control
reservoir or channel improvements
at Centralia-Galvin, Oakville,
Malone, and Potter were not eco-
nomically justified,

Preliminary examination and survey
for flood conirol on the Chehalis
River and Tributaries cansidering
construction of a levee system to
protect Aberdeen, Cosmopolis and
Hoquiam; concluded: any addi-
tionat flood control in the basin
was not economically feasible.
(Levee system was subsequently
authorized by Congress in 1944,
The authorization expired in
1982.)

Examined floodway problem along
Lum Road in Centralia and recom-
mended cldafing and ‘snagging on
1,660 feet of Coffee Creek
(comp?eted March 1966),

Delineated the flood plain along
the Skookumchuck River from the
Lewis/Thurston County Tine to

about 1 mile upstream of Bucoda,

Delineated the flood pTafn along
the Chehalis River from the Lewis/
Thurston County 1ine to Chehalis
and along the Skookumchuck River
from the wmouth to the Lewis/Thurs-
ton County 1ine.

Delineated the suggested hydraulic
floodway for the area covered by
the June 1968 flood plain informa-
tion report.

Delineated the flood ptain and
suggested hydraulic floodway for
Chehalis River from Chehalis to
Adna and the Newaukum River from
its mouth to the I-5 bridge.




directly or indirectly influence and control the land use within the
area and would have an impact on any proposed flood damage reduction
plan. These plans and programs are described in the following
_paragraphs.

"~ 1.04 Lécal Land Use Planning and Regulations. Land use within the area
is primarily governed by zoning ordinances of the cities of Centralia
and Chehalis and the Lewis County Shoreline Master Program. Land use
along the Skookumchuck River is largely governed by the Thurston County
Shoreline Master Program. Figure Dl-1 shows the Tand use classifica-
tions as defined by the zoning ordinances of Centralia and Chehalis. A
simplified classification system has been shown for the areas within
Centralia and Chehalis which dividés the land into residential, commer-
cial, and industrial land use categories. The actual zoning ordinances
of the cities subdivide these broad categories into more detailed class-
ifications. There is no Lewis County zoning ordinance or comprehensive
plan so no classification is shown for areas outside the incorporated
areas except for the shoreline classifications which are explained in
more detail in paragraph 1.04c. The following paragraphs describe the
Tagd usedp1anning for Centralia, Chehalis, Lewis County, Thurston County,
and Bucoda. .

a. Centralia. Centralia completed its first comprehensive land
use plan in 1960 and established a zoning ordinance in 1962. Several
planning studies have been prepared for the city, including a Central
Business District Study prepared in 1963 and updated in 1969, a Centralia
Freeway Interchange Study dated 1969, and a Centralia Comprehensive Plan
Refinement and Update dated 1970. One of the criteria used in developing
the 1970 comprehensive plan update was to encourage agricultural and
other open uses in flood plain and poorly drained, low-lying areas.

b. Chehalis. The zoning ordinance for the city of Chehalis was
adopted 6 November 1978. A general goal of the ordinance was to gener-
ally strike an appropriate balance between maximum flexibility in Tand
use and the need for high-quality development for the overall community
good. The zoning ordinance establishes a flood-plain overlay to assure
Tand uses compatible with the flood plain. It provides that no building
may be erected except on compacted fill, piling, or other hazard-
protecting method. It alse prohibits filling or any other use which
would significantly obstruct the movement of floodwater or reduce the
floodwater capacity of the flood plain. It restricts the storage of
buoyant materials, camping, or any other activity posing a potential
problem to the intent of the flood plain.

c. Lewis County. The Shoreline Management Program is the primary
Jand use control exercised by the county in the study area. The Wash-
ington State Shoreline Management Act enacted in 1971 requires local
governments to prepare guidelines for shoreline development. Substan-
tial work or development within 200 feet of the natural shoreline
requires a Shoreline Management Permit. Administration of the program

D-3
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within Lewis County has been vested with the Lewis County Planning
Department. The county has prepared a Shoreline Master Program to guide
the administration of the program and outline its goals. The plan.
classifies shorelines that fall within the jurisdiction of the act into
four enviromments: (1) the natural environment which includes those
resource systems and features that are necessary for maintaining '
natural, physical, and biological processes; (2) the conservaricy envi-
ronment which provides for multiple-use activities, although the inten-
sity of uses is limited by extensive commercial forest areas, steep
sTopes, flooding, desirability for low-intensity recreational use, and
wildlife habitat values; (3) the rural enviromment which includes agri-
cultural and Tow-density residential development areas. which do not
anticipate immediate expansion; and (4) the urban environment which
includes areas of intensive residential, commercial, or industrial use,
or areas which anticipate intensive development in the near future. The
land use restrictions are most severe for designated natural environment
areas and least severe for urban environments. Within the area the
Chehalis, Skookumchuck, and Newaukum Rivers and Salzer and Dillenbaugh

. Creeks are under the jurisdiction of the Shoreline Management Program.
Shorelines within the area are efther in an urban or rural classification
with only a Timited area in the conservancy category.

d. Thurston County and Bucoda. Thurston County has prepared a
countywide shoreTiné master program similar to that in Lewis County.
Much of the Skookumchuck River valley is under its jurisdiction and the
shorelines are generally classified conservancy except for the limited
urban area around Bucoda., The modification of Skookumchuck Dam is com-
patible with the program.

1.05 Washington State Land Use Planning. The State of Washington exer-
cises regulatory responsibilities for Jand use planning in the study
area through the Department of Ecology (WDE) in the Shoreline Management
and Flood Control Zone Programs, the Department of Natural Resources
(DNR) through the River Management Policy PTan Program, and the Washing-
ton Department of Game (WDG) and Washington Department of Fisheries .
(WDF) through their hydraulics permits programs. More details on these
programs are presented in the following paragraphs. In addition, the
state exercises managemént of certain Tand and water resources through
the normal operations of the WDG and WDF, the Parks and Recreation
Commission, and the Interagency Committee for Outdoor Recreation.

a. Department of Ecology. Thé WDE reviews all projects which
require local shoreline management permits and, therefore, would review
any permits granted by the counties. The WDE also issues permits for
all work in designated flood control zones. Hnder this program, state
permits aré required for construction, reconstruction or modification of
structures within any flood control zone. In general, the program
requires that all structures within the 100-year flood plain be elevated
above the 100-year flood elevation or be floodproofed, It generally
prohibits development in the hydraulic floodway. The program does not
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apply to any property within any plat filed or recorded prior to 1966 P
and therefore does not include much of the area. . w

b. Department of Natural Resouyrces. The DNR owns the beds and
shores of all navigabTe waters o the ordinary high-water line. The
Chehalis River is considered navigable through the study area, In early
1979, the DMR initfated action to develop a River Management PoTicy Plan
for the Chehalis River. A-draft of the plan completed in January 1980
proposed that riverbeds within the study area be classified for unob-
structed multiple use. The majority of the shorelines along the Chehalis
and Skookumchuck Rivers in the stydy area below ordinary high water are
classified for general access, which allows for open and unobstructed
multiple use. The portion of the Chehalis River below the mouth of -the
Skookumchuck River is classified as specific undeveloped access and is
reserved for public use. A portion of the Chehalis River shoreline
between Centralia and the airport is designated as an enhancement area
allowing for plantings, site Tmprovements for public benefit, and removal
of objects and hazards.

C. Depariments of Fisheries and Game, The WDF -and WDG require a
hydraulics permit for excavation or placement of dredged or 111 mate-
rial within the waters of the State of Washington. '

1.06 Federal Policies, Regulations, and Programs. Principal Federal
regulations and programs that govern Tand and water usé in the study
area and would be applicable to any flood damage reduction plan are
presented in the following paragraphs,

a. Executive Order 11988. Executive Order 11988 requires that
Federal dgencies recognize the significant values of flood plains and
consider the public benefits that would be realized from restoring and
preserving flood plains. The main objective of the Executive Order is
to "avoid short-term adverse jmpacts associated with occupancy and modi-
fication of flood plains and to avoid direct and indirect support of
flood-plain development® whenever there is a practical alternative. The
Corps of Engineers is required to evaluate all 4ts actions under the
following general procedures:

e Determine if the proposed action is in the base flood plain.

® Identify and evaluate practical alternatives to the action
if it is in the base flood plain.

_ o Identify beneficial and adverse impacts due to the action
and any expected loss of natural and beneficial flood plain values.

¢ Determine if the action will induce flood-plain development
and if there is any practical nonflood-plain alternative to the '
~avelopment.,
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¢ Determine methods to minimize any adverse impacts of the
action and restore and preserve the natural and beneficial flood-plain
values,

8 Advise the general public of the action in the flood plain
and obtain their views and comments.

& Recommend the plan most responsive to the objectives of the
study and consistent with the requirements of the Executive Order,

An evaluation of the plan under Executive Order 11988 is presented in
paragraph 4.02c of the environmental impact statement.

b. Executive Order 11990. Executive Order 11990 requires that
Federal agencies take action to minimize the destruction, Toss, or-
degradation of wetlands, and to preserve and enhance the natural and
beneficial values of wetlands in carrying out the agency's responsibil-
ities. .The Executive Order requires that before new construction can be’
Tocated on wetlands, there must be a determination that there is no
practicable alternative to such construction and the proposed action
includes all practicable measures to minimize harm.to the wetlands.

c. Clean Water Act of 1977. Section 404 of the Clean Water Act
of 1977 authorizes the Corps of Engineers to issue permits for the dis-
charge of dredged or fi11 material into the navigable waters of the
United States. Any flood damage reduction plan that involves discharge
of dredged or fill material would require an evaluation of the impacts
of that discharge. An evaluation of proposed fi1l actions is presented
in appendix A. :

d. Flood Insurance Program. The Federal Emergency Management
Agency administers the National Fleod Insurance Program. In general,
the program provides Federal flood insurance to flood-prone communities
that adopt regulations restricting construction in flood hazard areas.
The cities of Centra11a, Chehalis, and Bucoda and Thurston and Lewis -
Counties participate in the program. Preliminary or final rate maps and
flood hazard boundary/floodway maps have been pub11shed far all the -
areas. ResuTts of these studies will be used as a major criteria for
applying land use reguiations as well as for establishing the area's
insurance rates. The minimum regulations require that all new
construction and substantial improvements in special fleod hazard areas
be elevated or floodproofed to the 100-year flood elevation with
additional standards for construction within any designated floodway.




SECTION 2. FORMULATION AND
EVALUATION OF PRELIMINARY ALTERNATIVES

2.01 Description of Alternatives. Preliminary alternatives which
address the flood damage reduction objective and the plamning criteria
are described in the following paragraphs. :

2.02 Alternative 1 - No Action. No new action would be taken for flood
damage reduction through either structural or nonstructural means. The
existing 100-year, 200-year, and standard project flood plains are
identified on plate 1 of the feasibility report. Development of the
flood plain would be restricted through existing zoning, State of Wash-
ington Flood Control Zone Program, the Shoreline Management Program, and
any new ordinances that would be required for continued community par-
ticipation in the Flood Insurance Program. These regulations would gen-
erally prohibit most development within the hydraulic floodway and
require floodproofing of structures within the flood plain. The Flood

Insurance Program would indemnify insured property owners against losses.

UndeveTloped lands in the flood plain could be set aside for uses compat-
ible with occasional inundation, such as recreation, fish and wildlife
enhancement, open space, or certain agricultural activities. Existing
average annual damages of $2,998,000 in the Skookumchuck Valley would
continue and increase gradually.

2,03 Alternative 2 - Floodproof Structures. About 1,300 residential
and 130 commercial or industrial structures would be floodproofed in
Centralia. Residential buildings would be raised so that the first.
floor level wouid be above the 100-year flood. Commercial and indus-
trial buildings would be modified so that all openings below the flood-
water surface would be watertight. Existing flood-plain zoning wou'ld be
continued with no new buiTdings permitted within the floodway. Flood
insurance would continue to be available. Flood damages to residential
and commercial structures and contents would be largely eliminated.
However, other adverse impacts from flooding would continue, including
damages to public streets and utilities; cutoff of road and road access;
disryption in police, fire, and ambulance service; and deposition of
silt and debris.

2,04 Alternative 3 - Multipurpose Storage. Upstream multipurpose stor-
age projects, shown in figure D2-1, would be constructed to provide
flood control, irrigation, recreation, and Tow streamflow augmentation.
Five new damsites were considéred along with modification of the
Skookumchuck Dam, owned by Pacific Power and Light (PP&L), to provide
flood control storage. Construction of one or more of these dams would
reduce the frequency of overbank flooding and reduce average annual dam-
ages and hazards to 1ife and property.

¢ Ruth, located 8 miles west of Chehalis on the Chehalis River
and providing 108,000 acre-feet of flood storage. o

Proison
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9 North Fork Newaukum, located 9 miles east of Chehalis on the
North Fork Newaukum River and providing 9,000 acre~feet of flood storage. e

Ay

8 South Fork Newaukum, Tocated 4 miles northeast of Onalaska on
the South Fork Newaukum River and providing 15,000 acre-feet of storage.

o Boistfort, Tocated 16 miles southwest of Chehalis on the South
Fork Chehalis River and providing 16,000 acre-feet of flood storage. -

8 Meskill, located 10 miles west of Chehalis on the Chehalis River
and providing 54,000 acre-feet of flood storage. '

¢ ‘Skookumchuck, located 14 miles northeast of Centralia on the
skookumchuck River and providing up to 35,000 acre-feet of storage.
Prior to construction of the dam in 1968, the Corps of Engineers
analyzed raising the dam to provide flood control storage above the
water supply pool. This concept was not economically justified with a
benefit/cost ratio of 0.3 to 1 (1976 price levels and interest rates).

However, in August, 1980 the city of Centralia requested a reanalysis of
the dam's potential for flood control. Subsequent coordination with
PP&L indicated that because of the experience they had gained in a dec-
ade of dam operation, they believed that use of part of their existing
water supply storage during winter months for flood control storage
would be possible. Hydrologic studies by the Corps indicated that
17,000 acre-feet of flood control storage could be provided at the dam
and would reduce the 200-year flood on the Skookumchuck River in
Centralia from 13,300 to 6,700 cubic feet per second (c.f.s.); a reduc-
tion of 2 to 5 feet in flood height. The reliability of the existing
and future water supply requirements would also be maintained.

2.05 Alternative 4 - Small Headwater Dams. Twelve small headwater
dams, located on figure DZ2-1, would be sited on tributaries to the
Chehalis River above Centralia-Chehalis. The dams would have uncontrol-
Ted outlets to pass normal streamflows but would temporarily restrain
portions of Targer flows in lakes behind the dams. Total storage capa-
city of the system upstream of Centralia-Chehalis would be 14,500 acre-
feet. The system would reduce the 100-year discharge at Grand Mound by
about 3,000 c.f.s., representing less than a 1/2-foot reduction in flood
crest at Centralia. Flood damage reduction would be minimal. :

2.06 Alternative 5 - Watershed Management, Management measures,
inctuding reforestation, timber harvest control, and development con-
trol, would be undertaken to reduce stream erosion and silting and to
decrease the magnitude of peak runoff associated with basin flooding.
Due to the nature of major floods in the Chehalis River basin, watershed
management in the upper Chehalis River basin would have Tittle effect on
major floods that occur when intense rain falls on saturated soils and
melts the snow cover. Also, watershed management measures are already
heing undertaken in the basin under the direction of the 5011
Conservation Service (SCS) and the State of Washington.

Loy
e

D-10



2.07 Alternative 6 - Channel Clearing. Vegetation and debris would be
cleared from the banks and channel of the Chehalis River {shown on
figure D2-2) between river mile (R.M.) 63, near Galvin, and R.M. 75,
confluence with Newaukum. About 73 acres of clearing would be

involved. Annual maintenance would be required to assure the continued
effectiveness of this alternative. Removal of vegetation would decrease
the flow resistance and provide a small increase in the capacity of the
existing channel, Flood damage reduction would be minimal because the
increase in channel capacity would be not significant when compared to
the flood discharge. Uncontrolled flooding would continue.

2.08 Alternative 7 - Channel Excavation. Selected reaches (shown on
figure D2-2) of the Chehalis, Skookumchuck, and Newaukum Rivers in the
study area would be excavated to increase their flood carrying capacity
and Tower their flood crests., Four plans were examined but none were
econaﬂica?}y justified with benefit-to-cost ratios ranging from 0.7 to 1
to 0.3 to 1.

a. Alternative 7A. The Chehalis River would be excavated from-
the mouth of the Skookumchuck River downstream for about 8,000 feet, and
the Skookumchuck River would be excavated from its mouth upstream '
12,000 feet. About 289,000 cubic yards (c.y.) of material would be
removéd from the Chehalis River with excavation averaging 2 feet. The
Skookumchuck River would be excavated an average of 3 feet with
191,000 c.y. of material removed. The plan would lower the 100-year
Chehalis River flood crest about 1-1/2 feet at Centralia.-

- b. Alternative 7B. The Chehalis River would be excavated from
1/2-half mile upstream of the mouth of the Skookumchuck River.downstream
for about 32,000 feet. The maximum excavation depth would average
12 feet with 1,755,000 c.y. of material removed. Skookumchuck River
excavation would be the same as alternative 7A. The plan would lower
the 100-year Chehalis River flood crests about 4 feet at Centralia and
about 1 foot at Chehalis. '

c. Alternative 7C. The Chehalis River would be excavated from
1 mile upstream of the mouth of the Skookumchuck River downstream for
about 37,000 feet. Skookumchuck River excavation would be the same as
alternative 7A. The plan would Tower the 100-year Chehalis River flood
crest about 5 feet at Centralia and about 1 foot at Chehalis.

d. Alternative 7D. The Newaukum River would be excavated from
2 miles above the mouth upstream for about 33,000 feet. Excavation
would average 5 feet in depth with 1,026,000 c.y. of material removed.
The plan would Tower the 100-year flood crest by about 2 feet at the
Larabee Road Bridge upstream of Chehalis. )

2.09 Alternative 8 - Channel Excavation with Levees. The Chehalis
River channel {shown on figure D2-7} would be excavated from Centralia
downstream for about 7 miles and for 2 miles in the vicinity of the

D-11
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airport. About 3,000,000 c.y. of material would be excavated, Part of
the excavated material would be used to construct about 20 miles of
levees on both banks of the Chehalis and Skookumchuck Rivers and Salzer
Creek and to provide protectton for about 5,800 acres of land.

2.10 Alternative 9 - Urban Area Levees. A number of alternative levee
segments (shown in figure D2-3) providing flood protection for the
cities of Centralia and Chehalis and the unincorporated areas of Galvin
and Fords Prairie were analyzed. Only those segments within or adjacent
to the city of Centralia and protecting from the Chehalis and Skookum-
chuck Rivers and Salzer and Coffee Creeks were found to be economically
justified. A levee system (shown on figure N2-4) about 12.3 miles Tong
could protect 1,980 acres from a 200-year flood. Two road bridges and
three railroad bridges would have to be raised. Interior drainage faci-
lities would include 63 acres of ponding areas, 1 permanent pumping sta-
tion, and 11 temporary pumps. Fish and wildlife mitigation measures
would be required.

2,11 Alternative 10 - Levees with River Modification. The Chehalis
River channel would be straigntened and enlarged from the Main Street
Bridge to the Mellen Street Bridge. Levees providing 100-year flood
protection would be constructed on both banks of the modified Chehalis
River channel and also on both banks of the Skookumchuck River. Pumping
plants would be required at Salzer and China Creeks. About 20,000 feet
of channelization and 120,000 feet of lévee would be required.

2.12 Other MNonstructural Measures.

a. General. Nonstructural solutions to the flood problem were
considered in accordance with Section 73 of the Water Resources Develop-
ment Act of 1974 (Public Law 93-251), which directs that consideration
be given to nonstructural alternatives in flood control planning, and to
the Water Resources Council’s Principles and Standards for Planning
Water and Related Land Resources {14 December 1979), which directs that
a primarily nonstructural plan.shall be prepared and included whenever
structural project or program alternatives are considered. The require-
ments of Executive Order 11988, which directs that a Federal agency must
show that no practicable alternative exists before it proposes construc-
tion or directly or indirectly supports or induces development on the
flood plain, were also recognized. In addition to the preliminary
evaluation of floodproofing residential and commercial structures, other
major categories of nonstructural measures were evaluated with respect
to their feasibility “in reducing flood damage within the study area.

The evaluation of these measures is presented in the following para-
graphs and summarized in table D2-1. :

b. Land Use Regulations. These include such measures as zoning
ordinances, subdivision reguiations, and building and housing codes.
The entire Chehalis/Skookumchuck River system is under the statewide
Shoreline Management Program which was discussed in paragraph 1.04.

D~13
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Portions of the study area outside the cities of Centralia, Chehalis,
and Bucoda are also covered by the Washington Flood Control Zone Pro-
gram, which controls and regulates flood-plain development. The cities
of Centralia and Chehalis have existing zoning ordinances which, to some
extent, regulate future development in the flood plain. Existing city
of Chehalis zoning is particularly explicit in controlling flood-pldin
development. In addition, both cities are participating in the Federal
Flood Insurance Program and, as part of that program, adopt flood-plain
regulations meeting Federal Insurance Administration standards.

Chehalis has drafted new regulations and Centralia will be adopting new
requlations in the future. Although these existing and proposed regu-
Tations will 1imit the increase in flood damage to future development
within the 100-year flood plain, they will not impact the high level of
flood damages to existing flood-plain development or address potential
future damages. from floods exceeding a 100-year frequency.

c. Flood Insurance. Flood insurance indemnifies a policyholder
for financial Tosses suffered during a flood. As noted previously, the
local jurisdictions are participating in the Federal Flood Insurance
Program and land use regulations required as part of the program will
limit the increase in flood damage. The insurance itself, however, can
only indemnify for financial losses suffered during a flood and will not
reduce flood damages to either existing or future development.

d. Evacuation and Relocation. This consists of removing residen-
tial and commercial structures from the flood plain and relocating these
activities to a flood-free site. The 100-year flood plain in Centralia
contains about 2,390 residences and about 315 commercial, industrial, or
public structures, including much of Centralia's central business dis-
trict. Because of this large investment in the flood plain, considera-
tion of evacuation and relocation for the entire flood-plain area is
neither economically nor politically feasible.. The relocation of
cmaller areas of the flood plain was not publically acceptable.

e. Purchase of Development Rights. This would consist of the
purchase of the rights to develop the presently undeveloped flood-plain
areas. This measure would not address the high level of flood damages
to existing development in the flood plain but could be effective in
preserving the capacity of the hydraulic floodway and Timiting the-
increase in flood damages to future development. However, these objec-
tives would be accomplished under the regulations resulting from the
Flood Insurance Program, the Washington Flood Control Zone Program and
the Shoreline Management Program. Local governments consider these reg-
ulations adequate and are not interested in purchasing development
rights.

£. Summary. The existing and developing city Tand use regul-
ations will be an effective tool in 1imiting future increases in flood
damages and could potentially be expanded. They will not, however,
reduce the substantial flood damages that are occurring to existing
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development, particularly within the most intensively devéloped flood-
plain areds in the city of Céntralid, The only practical (but fot
-econanically justified) nonstructural altevnative for reducing the
existing hazard and risk of flood loss and for minimizing the impact of
floods oh human safety, héalth, and welfare within the study area would
be the existing Tand yse reduldtions coupled with floodproofing
structural improvéments,

2.13 Prelimindry Assessment and Evaluation of Alternativés. A compari-
son_of the preliminary dlterhatives i3 presented in table D2-2. The
table assesses the fhplementatibn costs of the preliminary altérnatives
against key planning critéria:. The Natiohal Econoific Development (NED)
planning criteria include avérage annual costs, average annual benefits,
net benefits, and benéfit-to-cost ratios. Under the Environmental
Quality (EQ)} criteria, the prélitinary alternativies are evaluated
against three of the most critical natural resources concerns. For the
Regional Developmient (RD) and Other Social Fffects (O0SE) criteria, a
general summary of the contributions of the alternatives to these
accounts is presented. Each alternative was aTso evaluated with respect
to its pubTic acceptability based on the results of the public Fnvolve-
ment program and coordination with Fedépal, state, and local agencies.
The preliminary screening of alternativeés was accomplished at the end of
stage 2 studies, the costs are at 1976 price Tevel, ahd annual costs and
benefits are calculated at a 6-1/8 percent interest rate, unless other-
wise indicated. Comparison of the alternatives at current price levels
and interest rates would not affect the cohclusion of the screening
analysis because costs would incréase proportionately with benefits.

D~18
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ALTERNATIVE 1

TABLE D2-2 COMPARISON OF PRELIMINARY ALTERNATIVES

ALTERMATIVE 2

7 ALTERNATIVE 3
MULTIPURPOSE STORAGE

ALTERNATIVE 4

FLOODPROOF NORTH FORK NEWAUKUM SOUTH FORK NEWAUKUM SKQOKUMCKUCK DAM s
- MA
NO ACTION STRUCTURES RUTH DAM SITE DAM SITE DAM SITE BOISTEFORD DAM SITE MESKILL DAM SITE MODIFICATION LL HEADWATER DAMS
[ T - x
(1980 PRICE LEVEL)
MPLEMENTATION COSYS (1976 PRICE LEVEL) -

FEOBRAL Cozrs for floodplain information . $27,900, 000

amd flood insurance studias, 518,100,080 5107,000, 000 322,680,000 $ 10,900,000 $29, 708,000 57,900, 000 #10,200,000

NON-FEDERAL, 2 tag and Tload praofi $ 4,500,000 E - none nene o

oTAL Cnsta For zaning and fload preofing| 4,500, nong aone nong rone §27,500,000

322,600,000 §107,000,000 922,640,900 $ 16,900,000 $29, 700,006 $57,000, 000 10,200,400

{BASED ON TRADITIONAL COST SHARING}

CONTRIBUTION TO PLANNING OBJECTIVE

REDUCTION ©OF FLOOD DAMAGES. WITHIN THE CITIES OF
CENTRALIA AND GHEHALIS AND VIGINITY,

¥u redsccion for existing devslop-
eenr.  Grgwrh fn flood damages
reduced by floodplain developzant
regulacion.

Damsges to SEructures and cencents
reducded. Publle wtllities, some
pecsonal propercy and laads would
continue to be damaged.

Signiflcant rzduction in the
Erequency af overbank fload-
tng. Abeuc z 24,000 e.f.s. re-
duction fn the 100-year floof
¢ischarge In study area,

Limited redoction in che fre-
quency of overbask flooding.
About a 2,500 e.f.s. reduction
ta the 190-year fiond discharge
in stndy area.

Limiced reductfon In the fre-
quency % overbank floading.
About 2 1,000 c.f.8. reduction
tn the IN0-year discharge in
atudy area.

Limited reduction lp the fraquency
of overhunk flucding. About a
3,000 c.€.5. veductlnm in the LOO-
year dizcharge la the study area.

Significant reduction im the fre-
quercy of averbank flooding.
Aboue a 14,000 c.i.s5. reductlon
in the 108-ypar dlscharge In the
sTudy gren.

Signifizant reduction in
frequency of dverbank flooding.
4 5,500 c.f.s. veduction in the
100-year dischargs an the
Skoolumehuck Rivec,

Small readucrfon in fload damages.
About a 3,000 c.f.s. reduction
in tha ld0-year discharge In

the study area.

AESPONSE TO PLANNING CRITERFA
NATIONAL ECONOMIC| DEVELOPMENT CRITERIA (NED)
{67 PERCENT INTEREST RATE)

{7 3f8

CENT INTEREST RATE)

0 §1,386,000 $7.671.000 51,378,000 52,160,000 $2,07¢,000 $3,980,000 - $ 840,500 51,947,000
A. AVERAGE ANNUAL GOSTS: R . 51,510,000
. §0 § 390,400 5 449,000 5 827,000 702,000 51,655,000 § 521,000
B. AVERAGE ANNUAL BENEFITS §2,823,000 ' s 670,000
C. BENEFITS MNUS COSTS 50 s -796,000 — 4,848 000 ~1,12%,000 -1,333,800 $-1,763,000 §-2, 525,000 : -§1,424,000
. 1.3
D. BENEFIT-TO-COST RATIO $e 9.4 LR 53 6.3 0.3 0.3 .3

ENVIRONMENTAL QUALLTY CRITERIA (EQ)

A. PHESERVE THE NATURAL AND BENEFICIAL VALUES OF
THE! UNDEVELOPED PORTIONS OF THE FLOOD PLAIN IN
CONFORMANCE] WITH EXECHTIVE ORDER 11084,

Pevelopment on the Eloodplain
could conrinta but woeld he ca-
stricted by zoning, land use
ordinances and building codes.
Flosdproafing would be required
for new develupment.

Futuce flocdplain developeent ro-
strieted by zoalng, land wse
ordinances and buiiding codes.

Increased flond protection for
both develeped and un-
developed fioadplain aceas.
Dzvelopment pressures wouid ia-
erense 1a areas pravided fn-
creased procectlom.

Simifar to Rmih site buc o 2
mote lizifed scale.

Simtiar to Rutk site but op a
z=ure Hmlted seale.

Similar to Rerh sire but on a
wove limlted acale.

Eix{lar Bo Rwth site butk oo &
more limited seale.

milar to Ruth £ite but on a more

3
limited scala.

i
i

Inereased fleod proteetion for
toth develaped snd undevelopad
areas. ODegree of Elnod proteceion
i3 ao Iimited that it would noc
significanrly effect land use
‘regulations or stimulate
developrent.

8. MAINTENANCE OF ANADROMOUS FISH PASSAGE IN
THE CHEHALIS, NEWAUKUM AND SKOOKUMCHUCK RIVERS
AND | TRIBUTARY STREAMS.

N5 lopediment te £ish passage.
Existing rrends wosld copcinue,

Ho impediment to flsh passage.
Exiscing crends would gontinne.

Berrimenral to upstream and
dosmstrean Fish passage on che
uppae Chebalis Rtver. passibia
augmented strean {iews to
benefir spasming and rearing
habitar.

Slmilar re Buth site. Advarse
acts would seeur on Santh
Fork Rewaultum.

Similar tu Ruth =sire. Adwerse
Impaces wopld ocent on the
South Fork Newauknm,

Simiiar to Ruth site. Advarse
impucts would oceur on che South
Fork Chehalis.

Similar ra Zwih site.

Hu change to fish passage
facilities provided at exietinz dam

Detrimental to Eish passage en
upper tributarias of Chehalis,
Neuzukum and Skookumchock Rivers. '
Inundztion of spavning and raar-
tng habltat.

C. PRESERVATION OF SHORE;ZONE HABITAT ALONG THE
CHEHALIS, NEWAUKUM AND E;KOOKUMCHUCK RIVERS,

Yo new threat to habizat.
Existing crends would cantinue.

¥o new chrear to heblcat.
ing reends would contfnmme.

Exiss-

Loss of fish and wildiiie habi-
tat wlrhin the rescrveic area.

Simitar go Rueh sive bmc on a
zore limited scale.

Similar to the Rurh site but on
a zore lniced scale.

Similar ro the Ruth site but
on a more limited scale.

Slailer te Ruth site.

Minimal change from exizting
habitar. Bxisting treads would
eontinue.

Temporary Imundarion of wildlifa
nabitat. Sozeparmanent loases
due ro dam constructiom.

REGIOMAL DEVELOPMENT GRITERIA (RD}

to cancrihution to regional
develogzeat.

Linfzed conrriburion o the R0
account due to reductfon of flood
depagas.  Het contriburloa to
account woold be low Because of
hizh coscs versus limicted banefits.|

Het contriburions te the RO
acegunt due tn redurtion af
flood dacng=s and economic
stieulailons due to dam
constrnction,

Bimilar ro {ie Ruth site but on
a4 more limlted scale.

Sintlar ro the Rmuch site hut on
a more )imited scale.

Similar teo Ruth site.

Similtar to the Ruch siee.

Similar to Ruth site but on & mote
limited seale.

Het contrihutien ka ths RD
account dua to reduction of
Elood damages and economic
stimulation due co dam
ronscrucrion.

OTHER SOCIAL EFFECTS CRITERIA

(CSE}

He contriburian ro soclal well
heing,

Some inermase in health and safety
resulting To residences. Conclaued
comaimity distuptden  due to flood
ins of public transportacion
factlities and other anblic
ueflities.

Increase in health and safery
resulting From radwction of
fiond damages.

Similar to che dmih site bur
an a more limited scabe.

Similar ro the Ruth site but on a
mare limired seate.

Eimilar ro the Rurh 5ite bat
¢n 8 more lioited scaie.

Similar ro the Ruch site.

Similar to Ruth site but oo a more
limited scale.

Sece incresases la health and
safety resulting from reductlons
in fleod damages. Continved
community éilsrupcicn dus o
<entiaved uncontrolled flaoding.

PUBLIC ACCEPTABILITY

Hot applicable.

Hized aceeprablliry. Generally
@ost aceaptzble aiceroncive to
natural resonrces aganciss and
environmental groups. Some cou—
cern sxpressed about coptiauszd
flood daeages and restrictlons
of future davelepment.

Generally not ascepiable to
tesonTee agencias and amviron—
oental groups.  Supporred by
some local governmant
sgencies.

Similar to the Ruch sire.

Simiiar ro the Reth slce

Elmilar ro rhe Ruth sttre.

Simflar to the Ruch sire.

Acreptable co agenrciss, zroups,
and individuzls. Suppnrted by
Cantralia.

Generally aet acceprable. No
2roup could be identifisd which
supperted this pian over other
altamativas.




ALTERNATIVE 5

ALTERNATIVE @

TABLE D2-2 COMPARISON OF PRELIMINARY ALTERNATIVES (CON.)

_ ALTERNATIVE 7
CHANNEL EXCAVATION

ALTERNATIVE 8

ALTERNATIVE 9

ALTERNATIVE 10

URBAN AREA LEVEES

MARAGEMENT CHANNEL CLEARING PLAN 7A PLAN 78 PLAN 7C. PLAN 70 AT Leves URBAN AREA LEVEES  WITH RIVER MODIFICATION
(198 PRICE LEVEL)
IMPLEMENTATION COSTS (1978 PRICE LEVEL)
FEDERAL ot quantified $1350,000 56,100,000 $15,400,000 §21,630,000 59,800,600 §32,300,000 $20,236,000 §53, 550,000
HON-FEDERAL Hor quancified sone 5 690,000 $ 1,000,000 § 1,050,000 3 700,000 § 3,200,000 $ 3,436,000 $ 2,950,000
TOTAL Wor quenrifiaq $350,000 36,790,000 $17,400,000 322,700,000 $10, 500,000 $35,300,000 $13,770,000 36,500,000

{BASED ON TRADITIONAL COST SHARING)

CONTRIBUTION TO PLANNING OBJECTIVE

REDUCTION OF FLOQD PAMAGES WITHIN THE CITIES OF
CENTRALIA AND CHEHALIS AND VICINITY.

Litcle effecc on redusing major
floods in the Centralia-Chehalls
urban area thar tesulc from
intense raian falllng on satucated
seil and snow.

Small reduction in flood demages.
Uncontrolled flouding would con-
tipue in the study acea.

A 1/2 foor reduction Ln the 1G0-
year flead at Mellen Streat.
Uncontrotled flooding would be
reduced,

A foor reduccion in the 1¥0-year
flosd at Hellen Screst. Home
tesidual flogdiag but floed danm-
ages wauid be significantly
veduced,

& 5 foot reduction Iin the 100-

year floed at Mellen Street. Some
resldual fleooding buf flood Jdamupesd
would be significantly reduced.

A 2 fobt raductien in the 100-year
flood at Meilen Srresc. Some Te~
sidual floeding but flood damages
wouid be slgnificantly reduced.

Approximately E00-year [lood pro—
cection for cthe {locdplain beswesn
Grand Mound and rhe mourk of the
Hewaukum Rfver.

200~yzar Elood protection provided
to 1980 acres of floodplain ia
and adjacent to {encraliaz.

Approximately 100-year protecrion
for wuch of the floodplain. Slgni-|
ficaat reductions in anoval £lood
damages and reducad hazards to
1ife and property.

RESPONSE TO PLANNING GRITERIA
RATIONAL ECONOMIC DEVELOPMENT CRITERIA (NED)

{7 5/8 PERCENT INTEREST RATE}

(61!BFERCENT INTEREST RATE) Not quantifled 513,600 $454,000 51,181,000 $1,506,000 5732,000 42,301,000 $1,878,000 $3,658,000

A. AVERAGE ANNUAL COSTS 51,519,000
Hat tFied 300,060 § 635,000 § 410,000 5200, 600 §1,652,000 §2.475,000 #5319,

B. AVERAGE ANNUAL BENEFITS o qumeiiie 710000 $-2,138,000
M -3 - -5 356 -5 696 ~ $552,000 ~$1,249,000 397,000 —E.13%,

C. BENEFITS MINUS COSTS ot quantified 523,600 154,000 § 346,000 696,000 ¥ : P

D, BENEFIT-TO-COST RATIO Hot quanciffed [ o.7 ¢.5 o5 8.3 £.5 1.3 0.4

ENVIRONMENTAL QUALITY CRITERIA {EQ)
A, PRESERVE THE NATURAL AND BENEFICIAL VALUES OF

THE UNDEYELOPED PORTIONS OF THE FLOOD PLAIN IN

CONFORMANCE WITH EXECUTIVE ORDER 1188B.

Hatershed mapagsment weuld
result in no Increased develop-
ZENE pressure. Existing fleod
plain regulations would comrinue.

Chanpel clearing would result in
no significant increase in deve-
lopmenc pressure. fxisting flood
platn resularicns wouid continue.

lncreased ilood protection and
slight reduction ia the size of
the fiooded arsas, resulring in
sone Increase in deveiopment
pressure.,

Increased flood vrotection and

significant reduction In the size
of rhe flaoded araa resulting in
increass {n developoonc pressure.

Similar to 78

Similar ra 24

Inevgased developeent pressuce in
arza provided 100-year protectlon
includiog some undeveloped areas.

Iacreased davelopment pressure in
areas provided 200 year proreccion.

increased developzent in Areas pro—
wided 100-year protectiom iacluding
soce undevalaped areas.

B. MAINTENANCE OF ANADROMOUS FISH PASSAGE IN
THE CHEHALIS, NEWAUKUM AND SKOOKUMCHUGK RIVERS
AND TRIBUTARY STREAMS.

Could iamprove fishecy hahitar
through reducrion in stream
carricd sedizent.

Hould adversely (mpact Fish reer—
ing habita: f{n rhe Chehalis River.

Hoald mdversely impace fish
rearing and spawning hebitat in
the Chehails nnd Skookmmchuck
Rivers.

Sipiiar to 74 but oa a greater
scale.

Similay te A bot on a greater
scaie.

Would adversely impact flsh rearing

and spawning in the Rewavkum River.

Would adversely lwpact Fish rear—
ing habicar in the Charhalfz River.

Would sdversely impact fish rear-
ing hebitat in the Skookumchuck
River.

Hould adversely lwpact fish rear-
ing and spawning habicat on Che-
halis and Skockumchuck Hivers.
Could impact fish passage on tri-
butary streawcs,

C. PRESERVATION OF SHORE ZONE HARITAT ALONG THE

CHEHALIS, NEWAUKUM AND SKOOKUMGHUCK RIVERS.

Hould rend to improve wildlife
nabitat.

Hould deszroy shote zome hahitat
along the Chehalfs River.

Hould reduce shore zoue hokitar on
the Chehziis and Skockunmchuck
Rivers.

Simflar to 72 but or a greater
scale.

Simiiar to 74 but on a
scale.

areater

Would reduce shore zone hatirar on

the Newaukun River.

Weuld veduce shore zome habitat
on the Chehalls, Skoghksmchuck sad
Kewaykum Rivers tiwwough channel
encavarion, levee censtructfon and
Induced development.

Yould reduce shore zone habitat
on rhs Skeakunchucek River.

Yould destroy shore zune hebirtac
on ihe Chehalls and Skatkuschuck
Rivers,

REGIONAL DEVELOPMENT CRITERIA {RD)

Sozme limired coptribution to the
/D acenunt dee to reductien to
erosion dacage and limited flocd
damage reduction.

Some limited centributlon Lo the
RD account dus to reducrkion in
Flood damages.

Net contribution tu the R
accomgt dve to ihe redoction of
flood damages and economlc stism—
slaciog due Lo constructlon.

Similar Lo 74 but on a greacer
stale.

Simllar to 7A but un a grearer
scale.

Slmilar o 74

Het centriburien re the RD account
duc to che reduction of Tlood
damages ead ecenomie stlmmlation
dne Lo constroction.

¥et contribution to the BB account
duz te the xedoction of flood
damazes and economic stimulatiom.

Net captriburion o rhe RD account
dee to raduction of ficod damages -
and aecopomic stimulation dwe to
ceomstruction.

OTHER SOCHAL EFFECTS CRITERIA

{OsE)

Some limired dncrease in health
and safety resuliing from reduct—
ior in fiond damages and erosion.
Concinued commmity disruption
dye to contlaved wncontrolied
Flooding.

Sove limited iacreasa Ln bealch
and safety resulting frosm reduci-
ion in flood damages. Continued
cormunity disruption due tn con-
tinued wmeontvolled flooding.

Some Inerease in healrh and sofery
Erom roduction in fleod damages.
Some continued dieruption due to
cancipued vpeontrglled Elooding.

Significant imcrease in hedizh
and safsly from redurcisn in
floed dameges. Some contifued
commwnity distnption due &d
residual [lood dacages.

Slmilar to 72

Similar to 7A

Signfficant increasa in heeslth and
safety iroe reduction in flsod
damages. Commmnity distuption
eliminated wp to 100-year Flood.

Significant increass in health and
safsty From reductisa in Flood
damages. Commupity disrupricn
eliminarzad up to 200 yesr [lood.

Signifisant Increase in healch
and safery from reduction in
flood dameges. Communley dis—
ruption eifminated {o prorected
arers up to 100-yemr fieod.

PUBLIC ACCEPTABLLITY

Supported by resource agancles.
Acreptable tae local zovernmpnts
only 1f cambinad with morz affact—
ive flood contral measures.

¥ixed acceptability. Hot scceprable
to resource sgeacias, Supported
by Lewis Cousty.

#Hized acceptabilicy. Gemeraliy
not acceptable L& vesuurie
ageacies and eavirowmental
groups.  Supported by many
governzent agencies.

incal

Skmilar co &

Similar ta 784

Simllar to 74

Hixed acceptabllity. Cenerslly
not mueeplabls Lo resource
sgencies and envirenzenial groups.
Canernlly mosz acceptable alierna-
tive re tocal governmenis and
{lovdpiain residencs.

Residants 1iving osar lavee
alinement congider lew2z:e not
acceptahle bacanse of adyerse
ouvirenmantal (aeschetic and
ectlogical) impaces and high
ioecal casrs. {Lenrrzlia does
not support,

Generally not aecceprable. HNo
aroun could be idenrified which
supportad thiz al{ewnzelve.




SECTION 3, FORMULATION, ASSESSMENT, AND
EVALUATION OF FINAL ALTERMATIVES

3.01 Description of Final Alternatives. The results of preliminary
planning completed in 1980 indicated that two alternatives met the
requirements of economic justification while responding to planning
criteria. These included Skookumchuck Dam Modification and Urban Area
Levees., The levee alternative was extensively discussed at the July
1980 pubtic workshop in Centralia, Significant concerns were raised by
the workshop participants and others following the workshop on signifi-
cant adverse effects construction of Tevees would have on private prop-
erty adjacent to the alinement. Considerable public opposition to-any
levee developed. Persons were concerned not only with construction
impacts but with the potential problems associated with public use of
the levee ‘which included Tittering, vandalism, and trespass. Concerns
were also expressed over the environmental 1mpacts any levee could have,
including a degradation of esthetic values (since views of the river
would be blocked) and ecological impacts, including loss of riparian and
instream habitat which could adversely affect spawning and rearing areas
for anadromous fish, water quality, and wildlife resources. Subse-
quently, -the city of Centralia requested a further analysis of Skeokum-
chuck Dam modification. This analysis, completed in 1982, showed that
dam modification for flood damage reduction was econom1ca11y justified
‘and would involve significantly fewer environmental impacts than a Tevee
system, The city of Centralia has indicated strong support for dam
modification. PP&L has indicated general agreement with the proposed
dam modification. Therefore, the final alternatives under consideration
in this study included: No Action and Skookumchuck Dam Modification.

a. Alternative 1 - No Action. This alternative would involve no
new action for flood damage reduction through either structural or non-
structural means. Consequently, this alternative is also representative
of the without condition. This alternative was previously discussed in
paradgraph 2.02. -

b. Alternative 2 - Skookumchuck Dam Modification. This alterna-
tive (see figure D3-1) would involve the use of 17,000 acre-feet
(28,500 acre-feet in November and December) of the water supply storage
in the existing Skookumchuck Dam for flood damage reduction during winter
months. Structural modifications of the dam would be necessary to permit
such a change in dam operation. A l2-foot-diameter flood control outlet
works and tunnel would be built in rock on the north (right bank) dam
abutment. The tunnel would be concrete Tined, about 1,200 feet.long,
and have a capacity of 3,000 c.f.s. at the minimum flood control pool
{elevation 435 feet) and 5,000 c.f.s. at maximum design pool (elevation
492 feet). 1In order to control the 15 feet of flood control storage
above the spillway crest, a bascule gate 17 feet high by 136 feet wide
would be added to the currently ungated spillway cut in rock in the south
(left bank) dam abutment,
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The flood storage at the dam would provide 200-year protection
immediately downstream of the dam and significant reductions in flooding
throughout the Skookumchuck River valley downstream of the dam. The
200-year Skookumchuck River flood at Centralia would be reduced from
13,300 c.f.s. to 6,700 c.f.s., a height reduction of 2 to 5 feet depend-
ing oh location. In the immediate Centralia area about 575 acres would
be removed from the 200-year flood plain with significantly reduced flood
damages on the remaining flood plain. The Chehalis River Valley down-
stream of Centralia would also experience a reduction in flooding. The
200-year Chehalis River flow at Grand Mound would be reduced about
5,000 c.f.s.; a height reduction of about 1/2 foot. This effect would
continue downstream for about 30 miles.

With planned mitigation features, adverse environmental impacts would
not be significant and the potential exists for some improvement of
fishery flows over those currently provided. The total cost of alterna-
tive 2 is estimated at $18,200,000, including engineering and design and
supervision and adm1n1strat1on

An incremental analysis of the separable elements of the dam modification
was performed. A change in dam operation by itself, without structural
modifications, would not provide assured flood storage because the capa-
city of the existing low Tevel outlet is too small to Tower the flood
pool following a storm and restore flood storage capability within a
reasonable time period. The flood control tunnel and the spillway gate
were analyzed individually and in combination. The maximum net benefits
would be realized by the combination plan. '

Consideration was given to measures that could reduce residual flood
damages. Levee segments were analyzed along the Skookumchuck and Cheha-
Tis Rivers and Coffee and Salzer Creeks. These local protection measures
were not incrementally justified when added to dam modification and
probably would not be publically acceptable,

During July 1982, PP&L received FERC approval for their proposed 980-kW
hydropower unit to be added to the existing low-level outlet. An analy-
sis was made of the effect flood control operation would have on the
small unit and determined that effects would be limited to reduced head
during the flood control season {with potential for increased head during
high runoff periods). The average annual value of power 1oss was esti-
mated at $4,000. In addition, the remaining hydropower potential of the
site was ana1jzed (assuming the PP&L unit is installed). Minimum provi-
sions for hydropower would require changing from the proposed 12-foot-
diameter unlined tunnel with intake control to a 10-foot-diameter steel-
Tined tunnel with outlet control and a 7-foot-diameter spur tunnel to
the potenf1a1 powerhouse site. Net increase in cost for minimum provi-
sions would be about $2.1 million. The powerhouse would contain two
3-M{ units but have a plant factor of only 11.3 percent (the proposed
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PP&L unit develops a substantial portion of the available hydropower
potential). Total powerhouse costs, including fish and wildlife mitiga-
tion, would total about $8 million. The average annual costs would
exceed the benefits by about $500,000 with a benefit-to-cost ratio of
about 0.4 to 1.0. Thus, there is no current Justification for additional
hydropower facilities and no justification for including minimum provi-
sfons for hydropower.

3.02 Comparative Evaluation of Final Alternatives.

a. General. Final alternatives 1 and 2 were analyzed to méaSure
their responses to the planning objective and planning criteria. The
impacts and outputs of the alternatives have been categorized into the
four accounts of the Water Resources Council's Principles and Stan-
dards: NED, EQ, RD, and OSE. The results of the analysis are presented
in table D3-1 and summarized below,

b. National Economic Development. Flood damage reduction was
identified as the planning objective and was the primary economic output
assessed. Alternative 2 would reduce the 200-year f1ood depths by 2 to
b feet in the valley from the dam to Centralia and reduce the Skookum-

chuck River 200-year flood plain by 1,500 acres {770 acres near
Centralia alone). Floodproofing required for future residentsal and
comercial development would be reduced. The adverse econoric outputs
for alternative 2 include the annual interest and amortization of the
investment and the annual operation and maintenance costs.

A high-Tevel (3$2,450,000) of benefits for flood damage reduction is pro-
vided by alternative 2. The 17,000 acre-feet of f1ood storage (28,500
acre-feet in November and December) is the maximum to which the dam
owner would agree at this time. The owner believed a larger volume of
flood storage would adversely affect the water supply function of the
dam and thus was absolutely unacceptable. The addition of segments of
levee to a dam project would not be economically justified incrementally
and would be unacceptable to the local sponsor.

¢c. Environmental Quality. Table B3-1 Tlists the environmental
criteria that were considered in the formulation of the alternatives.
Major concerns in formulating the alternatives were the nreservation of
the shore zone habitat; peservation of figh spawning areas; maintenance
of passage of anadromous fish, particularly in the tributary stredams;
and preservation of the natural and beneficial vaTues in the flood
plain. A significant portion of these concerns were satjsfied through
the incremental economic evaluation of alternatives prior to the
formulation of the final alternatives, This screening analysis elimin=
ated all levee alternatives and any project impacts on the Newaukum
River and the tributaries of Coal and Dillenbaugh Creeks. It would not
affect the current rural characters of the Skookumchuck valley. It also
eliminated impacts to two major wetlands located adjacent to Coal and
oillenbaugh Creeks. The primary environmental effects of the dam medi-
fication, aside from the short-term construction impacts at the side,
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TABLE D3-1

SYSTEM OF ACCOUNTS

Alternative 1 - No Action

[without condition)

Alternative 2 - Skookumchuck
Dam Modification

PLAN DESCRIPTION

STRUCTIRAL MEASLRES
None

NONSTRUCTURAL MEASHRES Development of the flood
plain would be restricted
through existing zoning,
State of Washington Fleod
Control Zone Program, Shore-
1ine Management Program and
ordinances required by Flood
Insurance Program.

FLOOD REDUCTION AT None
CENTRALIA
(200-Year FTlood)

FISH AND WILDLIFE
MITIGATION None

CONSTRUCTION/IMPLE-
MENTATION COST

Under Existing Law
Federal
Non-Federal
TOTAL CONSTRUCTION
COST None
Interest During
Construction
TOTAL IMPLEMENTATION
00SsT
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o Flood control outlet works
with concrete lined, 12-foot-
diameter, 1,200-foot-long tunnel
and plinga pool outTet.

o 17-foot by 136-foot bascule
gate on spiliway.

0 Additional shotcrete on spill-
way chute.

o0 Operating agreement wifh PPEL
required. :

Same as Alternative 1.

Skockumchuck River flow
raduced from 13,300 c.f.s

to 6,700 c.f.s.

Fiood depth reduced 2 to

5 feet.

o Purchase 50 acres of land
for management by WDG.

o Install wood duck nesting
boxes.

$18,200,000
‘ 0

$18,200, 000

$1,467,000

$19,667,000



TABLE D3-1 (con.)

y Alternative 1 - No Action Alternative 2 - Skookumchuck
Twithout condition) Dam Modification

ACCOUNTS

1. MATIONAL ECONOMIC
DEVELOPMENT (NED)
BENEFITS {Average
Annual)
1, Flood damage
reduction
a. Existing
conditions .
Flood damages $2, 998,000 $2, 998, 000
Damages prevented 0 2,002,000
Residual f1pod
damages 2,998,000 996,000
b, With future
deve 1opment .
Flood damages $2, 998,000
Damages prevented 0 2,450, 000
Residual flood
damages 448,000

2. Elimination of
future Tlood-

proofing cost : 0 $27,000
TOTAL BENEFITS
1. Existing conditions it $2,132,000
2. With future development 2,506, 000

B. —CDSTS {Average Annual)
Interest and amortiza-
tion of investment

costs 0 $1, 650,000
2. Operation and
maintenance 0 100, 000
3. Potential power
loss 0 4,000
TOTAL COSTS ] $1, 654, 000
C. BEMEFITS MINUS COSTS
{Average Anpual)
1. Existing conditions 0 $478,000
2. With future
deve Topment 0 852,000
D. BENEFIT-TQ-COST RATIO
1. Existing conditions Hone 1.3
2. With future
deveiopment None 1.5
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2. ENVIRONMENTAL QUALITY (EQ) CRITERIA

1. Preserve the
natural and beneficial
values of the undevel-
oped portions of the
flood plain in the
study area in conform-
ance with Executive
Order 11988.

2. Preserve the wet-
tands 1n the study area
in conformance with
Executive Order 11990.

3. Maintain the pas-
sage of anadromous fish
in the Chehalis, Newau-
kum, and Skcokunchuck
Riwers and tributary
streams including
China, Salzer, Coal,
and Dillenbaugh Creeks.

4,. Preserve anad-
romous fish spawning
areas in the study area.

Flood-plain development
controiled by existing
and future state and
Tocal land use
regulations.

Continue existing trends.

No impact on fish passage.

Continue existing trends.

5. Preserve the shore Continue existing trends.

zone habitat along the
Chehalis, Newaukum, and
Skookumchuck Rivers and
tributaries.

*, Preserve or sat-
vage significant his-
toric and prehistoric
cultural resources
sites affected by
potential project con-
struction or effects.

7. Comply with the
State of Washington
Shoreline Management
Program.

8. Conply with the
State of Washingten
flood Control Zone
Program,

9, Conply with Tocal
land use plans.

10, Protect any endan-
gered species in the
study area and their
critical habitat.

#]1i. Preserve water
quality in the study
area in conformance
with Section 404 of
the Clean Water Act
of 1977.

*12. Maintain existing
air quality in the
study area.

*13, Preserve the
esthetic values along
the Chehalis, Skookum-
chuck, and Newaukum
Rivers and tributary
streams.

Continue existing trends.

Flood-plain development
subject to Shoreline
Management Program.

Portions of the flcod
plain subject to regula-
tion under this program.

Flood plain within city
Timits subject to
requtation.

No impact on endangered
spacies.

Continue existing trends.

Continue existing trends.

Continue existing trend.

200-year flood plain reduced
in area. Some potential for
accelerated prassure for -
development on remaining
flood prone land.

Impacts to wetlands due to

1ess frequent inundation.

Mitigation {ncludes purchase of
50 acres of of Tand.

No significant adverse impact
on fish passage 1n the
Chehalis or Skookumchuck

or other tributaries sup-
porting runs. Potential
improvement in rearing

flows in Skookumchuck River.

Reduction in Toss of eggs due to
scouring during peak floods.

Continue existing trends.

A cultural resources recodf-
naissance did not identify any
cuTtural resource sites

which would be affected by
project construction.

Flood-piain development sub-
ject to Shoreline Management
Program.

Project compatible with
prograf.

Compatibie with Thurston
County plans.

No endangered species identi-
fied in project area.

Localized temporary increases
in turbidity during project
construction. Minor increases
in reservoir temperature may
otCur. -

Short-term reduction in alr
quality during construction
due to increases 1n dust and
exhaust emissions from the
operation of construction
equipment.

Continue existing trend.

*Cffect assessment {tem Tisted under Section 122 of Pub¥ic Law 91-611.
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3. REGIONAL DEVELOPMENT {RD) CRITERIA

*1. Increase employ- Continue existing trends.
ment in Lewis and
Thurston Counties
during plan imple-
mentation.

*2. Contribute to com- Flood-plain management
munity development and  would control future
-growth by reduction of development and reduce
the depressing economic the growth of flooad
effects of flood damages.
damages within the
cities of Centralia,

Chehalis, and Bucoda.

*3. Increase net No Change
income to businesses fn
Thurston and Lewis

Counties during plan
implementatation.

*4. Encourage local No change
expenditures for improve-
ment of community
facilities (streets,
Sidewalks, utilities,
parks).

5. Increase property No change
values within the study

area.
6. Increase tax No change

revenues within the

study area.

4. OTHER SOCIAL EFFECTS (OSE) CRITERIA

1. Limit flooding in No change
unprotected areas in
the study area to with-
out project conditions.

2. Increase level of No change
flood protection for
residences and public
facilities and prop-
erties within the study
area to increase health,
safety, and community
weli-being.

*3. Increase community No change
cohesion within the

cities of Centralia and
Chehalis. :

*4, Avoid the relo- No residential properties
cation of residential relocated.
properties.

5. Avoid the relo- Mo public facilitfes
cation of public facil- relocated,
ities and properties
and the resulting incon-
venience to residents
during construction.

*3.  Avoid-increased No change
noise levels in the
study area.

7. Maintain recre- Contfnue existing trend.
ation access to Che- .

halis, Skookumchuck,

and Newaukum Rivers and

tributary streams.

Increased employment during
project construction.

Yes, for areas provided
reduced flooding, Economic
impacts would continue in
other areas. Growth con-
troTled by flgod plain
regulation in flood prone
areas.

Yes, during project
construction.

Yos, for areas with
reduced flooding.

Yes, potential increase
for property with reduced
fleoding.

Yes, potential increase
due to increased property
value.

Skookumchuck River valley
downstream from dam receives

2 to 5 feet reduction in flood
heights.

Yes, existing 200-year flood
reduced to volume of ahout a
current 3-year flood.

Hould promote cohesion in
flood reduction areas. May
create community divisions
since not a1l of Centralia
and Chehalis 1s provided
with flood reduction.

No residentfal propertiss
relocated,

No public facilities
relocated.

Short-term tocalized
increase- in noise during
construction period.

Continue existing trend.

*Effect assessment item 1isted under Section 122 of Public Law 91-611.
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involve the change in reservoir and river fluctuations during the winter
flood control season. The fluctuating reservoir elevation during winter
months would adversely impact waterfowl and small fur bearing mammals.
The impoundment of water during floods and subsequent bank full release
will alter the hydraulic regime of the Skookumchuck River and its
associated wetlands. Beneficial impacts include reduced scouring and
destruction of fish eggs by peak flows and some 1mprovement of fish
flows. The spawning (145 ¢.f.s.) and incubation/rearing (110 c.f.s.)
fiows provided after the modification would improve fish flows over
those currentTy provided by PP&L under an agreement with the WDF. Some
adverse impacts to the wetlands due to change in inundation frequency
could resutt, Mitigation measures would include purchase of 50 acres of
wetland for management by the WDG and installation of wood duck nesting
boxes atong the river. Alternatives 1 and 2 are compatible with the
land use regulations of the city of Centralia and would be compatible
with the more vestrictive regulations that would be required for con-
tinued participation in the Flood Insurance Program. The Skookumchuck
valley is within urban, rural, or conservancy category on lands covered
by the Shoreline Management Program administered by Lewis and Thurston
Counties. Dam modification is compatible with the program. Construction
is also permissible under the Washington Flood Control Zone Program.
Implementation of alternative 2 would also require a hydraulics permit
from the WOF and WDG since the alternative involves placement of a minor
amount of vriprap (600 c.y.) along the Skookumchuck River. Coordination
has béen maintained with WDF and WDG throughout the study. As noted in
section 1 of this appendix, the DNR has prepared a draft Chehalis River
Management Plan to guide use of lands within state ownership on the
Chehalis River. The plan does not cover the Skookumchuck River upstream
from Centralia.

d. Regional Development. 1In the RD account the major beneficial
contributions of alternative 2, which are not fully monetized in the NED
account, would be increased employment in Lewis and Thurston Counties
during plan implementation and increased business activity and result-
ing increases in business income as a result of construction of a proj-
ect. The construction related employment and business impact would be
related to the project costs, and some employment of unemployed or under-
employed persons would be expected. Alternative 2 would also increase
property values due to the elimination of fToodproof1ng requirements and
the reduction of flood risks with possible resulting increases in tax
revenues. Alternative 2 could also have a secondary effect of encourag-
ing local expenditures for improvement in commun1ty facilities within
the- ex1st1ng f1ood plain.

e, Other Social Effects. Three major criteria of the OSE account
were limitation of flooding in unprotected areas to without project con-
ditions and avoidance of the relocation of properties. The change in
dam operation would decrease the flood heights from 2 to 5 feet througn-
out the entire Skockumchuck valley below the dam. Relocation of resi-
dential, commercial, or industrial property would not be necessary
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except for access roads and some utilities at the damsite. Other OSE
contributions of alternative 2 would be increased health and safety
resulting from increased flood protection. Alternative 2 would impact
comunity cohesion in a positive way due to reduced flooding over a
Targe area. However, community divisions could arise becausg of con-
tinued flooding caused by the Chehalis River and the smaller tributary
creeks.

3.03 Designation of Selection of Plans.

a. National Economic Development. The NED plan is defined as the
plan that results in The maximum net economic return. Since the NED

benefits have been monetized in the form of flood damages prevented and

elimination of floodproofing cests, it is possible to compare the econo-
. mic return of each alternative. This comparison is presented in

table D3-1. The alternative with the highest net economic benefits
after the economic costs are subtracted would be the plan that maximizes
the economic return. Using this criterion, alternative 2, Skookumchuck

Dam modification, is the NED plan.

b. Least Environmentally Damaging Plan. To be designated a LED
plan, an alternative, as a minimum, must have the least negative effects
on the EQ account. Alternative o was selected as the LED plan because
with planned mitigation measures it would have no significant adverse
impact on essential fish and wildlife habitat when compared to the with-
out plan condition. This plan may provide some s1ight enhancement due
to improved fishery flows, but quantification of this benefit was not

done.

c. Tentatively Recommended Plan. The tentatively recommended
plan is alternative 2. It emerges as the most effective plan when all
responses to the planning objective and planning criteria are considered.
1t provides the highest level of flood damage reduction within the limi-
tation imposed by the criterion of maintaining a positive benefit-to-cost
ratio. It preserves the natural values of the flood plain by Timiting
construction to an existing damsite. Since alternative 2 makes maximum
use of an existing dam and does not involve construction of structural
measures in the flood plain being studied, it is also considered to be a
nonstructural plan for the area. The plan preserves the current rural
character of the Skookumchuck River valley. Adverse environmental
impacts of the plan are minimal and some minor fishery jmprovement may
result. ~The plan has the highest contribution to the OSE account through
provision of increased health and safety resulting from reduced f1ood
levels. The recommended plan also requires that the local sponsor con-
tinue to participate in the Flood Insurance Program, control development
in the project area to prevent undue increases in the flood damage
potential, publicize flood-plain information, adopt -reqgulations necessary
to insure compatibility between- future development and protection Tevels
-provided by the project, and &t Teast annually inform affected interests
of the limitations of project protection.

=30

Sl




