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This volume contains reprints of Chief Joseph Dam Community Impact Reports

published by the Seattle District between 1974 and lq78. The four reports
project and monitor impact of construction workers on small rural communities.
Coverage includes methodology used for preconstruction impact projections, a
description of assistance to public schools, monitoring of imnacts during
peak construction, and a profile of the construction work force obtained by

a questionnaire survey. The introduction to this report is a brief synopsis
of the detailed volumes.

The reoorts have been used as a model to help planners project possible com-
munity impacts from construction activities for orojects across the nation.
Follow-up reports to complete the series will cover the period after the pro-

ject is completed and workers leave the area. Dr. J. Deli Priscali, Institute
for Water Resources, Fort Belvoir, Va., has assisted in the preparation of

these reports. Research, analysis, and publication of the reports have been
under the direction of Arthur A. Harnisch, Chief, Economic and Social Evalua-
tion Section, Seattl trict.
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INTRODUCTION

L.arge construct on prolects In i ural areas hax c signilicani economic and social impacts on local
communities. I he influx of it large number of COns Luction Aorkcrs into a community on a short-
term basis mla\ burdeii public tacilitiC such as schools ,Aatcr ,nd sCeCi s\stems, and may cause a
shortage of local serces such as medical care and police atd fire protection. A large construction
work force may also have significant impacts on housing, highwa\ traffic, visual landscape and
patterns of land use, recreational facilities. civic organi/ations, and community growth and
cohesion.

The Seattle )istrict, I1.S. Arm\ Corps of Engineers. in conjunction with the Institute for Water
Resources, Fort Belvoir. Virginia. published a series of reports concerning community impacts
related to construction of additional power units at an existing hydroelectric dam located on the
Columbia Rixer in a rural area of the state of Washington. I he series of documents entitled CHIEF
JOSEPH [)ANI. C('01 IMBIA RIVER. WASHINGION. Community Impact Report, are
reprinted in this \ olume. l'he basic report published in Februar\ 1974 documented preconstruction
community conditions. projected increased population, and determined -people capacity" of
community facilities and services. Forecasted shortages and needs ,kere identified. A synopsis of
possible economic impact assistance from state and local agencies Aas provided. The second report.
Update I. was published in October 1974 at the initiation of construction and included revised
projections of population and allocation of construction wkorker-related population to
communities. The third report, Update 11, April 1978, was entitled Measuring Construction-
Related Impacts on Iocal Schools. This report documents the impact on local schools of students
related to construction workcrs. Facility needs and reimbursemlent to local schools for additional
operation and maintenance expense were identified and funds provided for mitigation. The report
provides an example of cost sharing with I-ederal plus comnunit\ funds to provide permanent
school facilities.-lhe fourth report. Update II, entitled Conditions at Peak Impact, was published
December 1978. [his report provides a case histor\ documentation ofeconomic and social impacts
on rural communities during peak construction acti\ ities. A profile of the construction workforce is
also provided.

Existing legislation does not provide the Arm\ Corps of Fngineers 'vith authority to mitigate off
site social and economic communit\ impacts. Local govcrnmcntal units generally have to measure
the impact and request funds for mitigation through other I-ederal agencies or congressional
delegations. In the case of Chief Joseph [)am, the Seattle I)istrict attempted to provide a planning
tool for local planners, Government olficials, and others concerning possible economic and social
impacts on communities. I)ocumentation of actual impact experience with local schools and
economic and social conditions at peak impact prmides information which can be utilized in
forecasting possible impacts of project construction in other areas oIf the nation.

BACKGROUND.

In early 1973. the Corps of Engineers announced that funds xkould be available for adding II
hydropower units to an existing ht\droclectric daim on the Columbia Rixer in the central part oftthe
State of Washington. ( onstruction expenditures , erc planned to amount to about S300,000.OOO.
Construction actis it, \A ould take place in a rural. agricultural area, \ith most nearby communities
having a population of about I .(XX) people or les\er. I)uringconstruction of the original dam and 16
hydropower units in the earls 1950's, these local communities suffered hardships in not having
enough public facilitics to handle the influx of construction xorkcrs. Unplanned, rapid expansion
of public facilities and commercial activit\ took place resulting in an economic boom. When



construction %korkers left the scene, there "as an economic downturn which led to unused public
facilities and %acant commercial buildings. 1)uL to tiis past experience, local citi/ens and town
officials w ere tearful ol the anticipated \%a c of new construction workers into the area. During the
summer of 1973, Seattle District economists and sociologists took up the task of attempting to

identif\ possible impacts so that local planning could provide for peak construction-related
population.

STUDY PROCESS TO PROJECT AND
IDENTIFY COMMUNITY IMPACTS

GENERAL.

The Corps of Engineers has no specific authority to (a) produce separate community impact
planning reports, or (b) mitigate social and ecnomic impacts due to project construction. Authority
is provided to mitigate damages or potential damages related to the project site. For example.
projected damages to fish and "ildlife are generally mitigated b\ provision for the cost of a fish
hatcher' or purchase of additional lands for wildlife. These costs are included with the project cost
and included in the benefit cost ratio. Recently authorization has been provided to investigate
archeological or cultural resources that might be damaged by the construction. The cost is limited to
one percent of the project cost and included in project costs but benefits are not included in the
benefit cost ratio. General authority for research and analysis of ecnomic and social community
impacts is identified in:

Title I, Public Iaw 91-190, (83 Stat. 852). National Environmental Policy Act, I January
1970:

Section 122. Public Law 91-611, (84 Stat., 1818), River and Harbor and Flood Control
Act of 1970, 31 December 1970: and

Water Resources Council. Principles and Standards for Planning and Water and
Related land Resources, 38 FR 24778-24869. 10 September 1973.

The purpose of Chief Joseph community impact evaluation was aimed at: (I) identifying
population impact problems which could be expected to occur; (2) providing guidelines for possible
action if economic and social problems should occur; and (3) identifying potential sources of
financial assistance to impacted communities. During the summer of 1973 the Seattle District
initiated studies for a report to be straightforward. uncomplicated, and accomplished in the most
economical manner. This was approximately I year before a significant number of construction
employees "ere expected at the project. The staff conducting the research activities were essentially
entry level economists and sociologists. The report readers were assumed to be responsible officials
and employees in local community government, county level people such as planner and engineers,
and other state and Federal agencies involved in providing financial or other assistance to local
communities.

PROJECTION OF CONSTRUCTION EMPLOYEES.

iwo methods were used to estimate the number of construction workers expected to be
employed at the project. Usually the onl\ information available for an early, preconstruction
employment projection is the budget for the project. This "budget method" involves: (a) budget
expenditures for each element of construction by month: (b) estimated percent of budget

i~i



exivindituics tol lihor Ic L! .,() pccnti) M a~iagc costI of latbor c S~ 14 per hour) (d) actuJ1
number of %%Or-krre 11lurs asailahlc pet mnith. IIs I'l(int lrioll kas plottcd on ai graph shov~ing
number of C0oust rUCt 1 11 or1ke IN met t inc. I 1w maXII I111 Im I ir bcr of crnplosces on sitc determ Ined
the number used fot the conimunm Impact analow,'~ Bascd onl scheduled budget expenditures in
1973 this method prod uced at numrber of pcak emplo ' nient at approximatel\ 756 em ployees during
1976 and 1977. A kater projction oUtinig thi~s method in Septcmber 1974, when construction
workers were beginning to arrive on the scene, developed it peak employment of 825 construction
employees during ain I 8-monith period between 1976-78. I he actutal peak count occurred in mid-
1977 with 894 actual enilploccs "sOrking onl thle const ructilonl proicti. Fu~nding and conistruction
schedule changes can be cxpected to Cause thle number of empiosecs to fluctuate until contracts are
actually awarded.

Another method x hieh miay bc uitili/ed in projcingI cis nt in 'k orkcr cmplo\ecs is the
-contract sk.tredule" miethod s ilch '.'as, Ltili/ed to micasure coist ruetion-rclkted Impacts on local
schools (Update 11). [ist, Method atili/cd eriiplo\cc requirements for each contract and
subcontract. This linformiatilon xsas based onl data rcceix ed tromn construction managte:nent
personnel in both thle (Io\erment anid prisatc .ctlor'. xs 0 kno"I edge of number of emplo\ees
required for similar contract A ork. I )ue to the retail\ cl\ moderate climate in the region w here the
project was located, construction operation,, ere assumcd to irmain stable through all seasons.

CONSTRt CTION-RE LATE) PO0PITIATION IN(RLASE.

For the deri\ation of project-induced population the conlstructionl W ok force \Aas dil ided into
categories of' workers ,s ith tirnlillies, bachelor workers. geographical bachelors (married wxorkers
without accompanying families., and xorkers hired froml the local labor market. Workers hired
from the local labor market \N~crc a ssunied not to ha\ c a ri\ impact onl induced populition. Bachelor
wsorkers and geograpical bacheltors io\ ing Ii to tile area Acrc considered ito represent an
equivalent population increase of one. Worker,, sith famillies xsere assumed to provide a population
increase of 3.58 people per \Norkei. Phe 3.58 factor reprecsented a\ cragc famill site in the State of
Washington in the 1l97() Federat Cen1sIS. A construction saLrxev. D~ecember 1977. showed actual
f'amily si/e ofnmarried respondents w]ih famiil\ present to be 3.25 lor nionlocal %%orkers and 3.6 for
focal \Norkers. In 1 9-3. determiination of project-induced population increase %%as based on actual
experience d urinu recent construction activities onl the t hird po %erhouse and additional
hydropowser units, at Grand C oulee Daml. In addition to populaition increase induced bN the project.
the area wNas also e \pectcd to e S perierice pupa at ion elia nges arti bhutable to natural Increase and
migration. [is normia population increase Nas denied after thle selection of communities most
likely to be Inmpaicted h\ pri ject construct ion.

IDENTIFICATIO)N 01. (OMNIINITILS St'BJI'(.TT IMPACT.

In the case of construcion atl Chief losephi Damn there \\ crc 7() commiunities wAithin a _50-mile
radius. With the aisr,,anrce of coiint\ planninrg personnecl. thIis i1I amber was reduced to 17
communities most like l\ to attract newk people mloving into the area. Criteria utilited in the selection
of' most likely communities "~ere: commuting distance to thle prolect. with at 0)-mile road distance
assumed as the likely commuting litnit for ll] btit a ew% employees: and existing schools, retail and
serx ice establishments. public facilities, and other amenities such as attractiveness of the town. Of
the selected communities xs hich most likely could be expected to receive a construction-related
impact. the largest rural eommnUnit\ consisted of abhoUt 5.(X) people. T'he towns nearest the site of
Chief Joseph D~am constrtion were Bridgeport (4 miles) and Brewster (14 miles). each with a
population of' about 1.(XX) people.



COLlECIION OF (OMIt NII' I)AI'A.

I-or each of tile selected communities, population projeetions %%ere made tor "'vithout-project"
conditions for both natural increases and migration over tile impact or construction period. An
analysis wias performed to determine the people capacit\ of public facilities such as water supply,
sewer s.stem, schools, and srx ices such as police, fire, medical facilities, and housing. lhe analysis
determined the number of people currently being serxed or present service load. [he difference
between capacity and existing ser\ice load indicated the number of people each service or facility
could handle before additional dollars \would be needed to increase capacity. lhis analysis was
based on readily available information obtained from Federal and state agencies as well as county
and cit\ personnel. Most knowledgeable people in each community such as the mayor, city
engineer, or cit.\ clerk were interxie%%ed to obtain information on \arious facilities. ihis approach
quickl\ icroed in on the major elements of needed data. If information was not readily available.
proxy data "ere utilized.

ALLOCATION OF POPIIATION.

Work thus lar has pro\ided:

POPI I.A'ION. (1) Normal population change with natural increase and migration based on the
expectation of \xithout-project construction for each community: and (2) total number of people
induced into the area by construction actixities.

FA(ILITIES AND SERVICES. inxentor\ of public and private facilities and services needed to serve
people in each community "~ith an indication of present use or load \with current population. In
addition, current unused capacit\ in terms of numbers of people that could be served was
determined.

Perhaps the most difficult problem in a community impact analysis is in the allocation of
expected net' people into various communities. How many people will live where? In the case of
Chief Joseph Dam. construction workers and their families xerc expected to have the choice of
approximatcl\ 17 communities. Practically all of the communities currently had less than 2,000
inhabitants each. Three methods were considered to forecast the distribution of population to
communitic,:

,e )( V[I.V1I lI TIiR,(IT1 E\I-SS f[ACIW)RS. Researchers conducting the study
asked themselves. "If I kere a construction worker \Nhere xsould li e?"Judgmental weights
"crc gi\en to commute distance, shopping conveniences, unused capacity of schools, quality
of schools, unused se\%er capacit%. unused water capacity, and general town attractiveness.
Wkith this method, six communities vithin a 4-to 39-mile radius of project construction were
expected to absorb nexw residents.

*li/Al:-1)l/l~t .\('L [his allocation alternative relied on time-distance from the project, with
full housing a%ailabilitv assumed in each town. The assumption was made that all vacant lots
" ould be used to accommodate mobile homes or travel trailers, and that local governmental
officials and planners desired to attract new population.

ttS1ORI(A L. lhis altcrnatise \was based on historical population distribution at the time
the original Chief Joseph l)am was constructed in the early 1950's. and the assumption that
\,%here people resided during previous construction they would reside again. This alternative
introduced a nev; possibilit, into the analysis that was an unincorporated area located
bet\ecn two nearby to\% ns. I)uring original construction this area became a "shack city." The
as,,sumption was made that workers would move trailer living units into this location.

iv
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I.INI idgnenalI -N\It r,rst I .wNI Ios INIntlit )d kt, it tiu'cI in t iI whi baic ( 'hidl oseph I )amI
cOnItIILliIt\ Imipact report in 1 973 arid tite tither 1CiIcIods 5WiCe desehipedl Ahcri construction
Nworkers began arnris lu)OI) the cenic In late I9'4 1 ()1 ailo)catirig coristiiction s"orkel related
popu lation1 to CornIfhLuI It ICS, 11Iht data is riccdJcd tin tlieprcfecncdci c(cinstruiction tsorkers 11) moS C
to certain conimunities li iHre case of Chui Joseph I )atn, tunei-distanice ito the project site "~as a
tactor more Important thanl genrail attracti\ eness,.

OTHER IMPACTS.

Other impac.s thatt s% crc qua ntilicd %s etc co ndri r\ mplo\%unIt in rcia I1.N srs ice and go\ ermet
operations; state anrd Ilocalt \re Li es I-N sIIN NCtea CHt s and Iminpacts ofii ttoiflobi Ic traflfic on ru ral
roads. Prior to conti tiet ioi act i i is. no a nak sIs ssas perlo rnied to I orccast the attitude of local
residents to ncs% scorkct -related population of Impact oft this1 tI)C~ population on Co111mmunit

cohesion. Ilossesci, these aspects, \Aere cCOerCd in t pdate Ill, ( onditions at Peak Impact.

SCHOOLS

SCHOOL. IMPA(] I( INIIN(,

Chief Joseph Dam, (ommunitN Impact Report. I pdate II: NMeasuring Construction -Related
Impacts on Local Schools, April 1978, documenlted the e\pericnec ot the Seattle district in assistitlg
the local school disirictrs of Biridgeport arid Bres str. Authorit\ to pros ide school facilities for
dependents of' persons, \%orki1rig oti Ch ief Joseph IDaniv~asgranted h\ virtue of Section 151. Public
Law ,94-587. 94th Congre:s.approved 22 Oetohcr 1976. liossescr, funding "~as not permuvted until
Fiscal Year 1978. Since the peak Impact %kas\ expectcd to Occur during the 1977-7N school sear, the
school districts. "~ dI support of their congressional delegations. obtained funding through passage
of' Section 305. Fitle 111, Public L ik% 95-26. 95th Congress. approved 4 May 197. Bridgeport
schools receised SI .509.XX) to help financee ness facilities, and Brewkster received S987.000.

CONSTRUCTION PLIANNING.

Age and condition of the cxistitiLe eletitenta r\ school at Brid.Lcport anrd the high school at
Bress ster, coupled mii rIadCy nate arid for corntu-ton, made tenipora ix additions infeasible
Construction a uthoTnlt\ had beenl granted for the pros isiori of temipora rv licilitIeS to COsf er he
imlpact period. Ithe cost ol temnporary facilities ssas, a pprosain-atelv% 80 percent of the cost of ness%
permanent constructilot. Ness permainent facilities \\erc constructed to house the impact students
%kithI tile Federal ( oscri iicit conttribtin tiehe valtlietot ten pora i\ facilities and the local school
districts f'undinge the halanee needed f'or perniarleit eonstruction. Voters in the Bressster School
District approsed a S825.(X) hond issueC. anid Bridgeport xoters suported a S 175.000 bond issue.
t he school districts pur[chased land for the permntenit facilities and des eloped conceptual designs.
Pre-construction planniing prosided an arials sis to avoid construction ol facilities in excess of- those
that could be reasonabls utili/cd and maintained alter construetionl actis ities ceased. Population
and student projection,, %kcrc miade f'or the posteoist rutl on period tip to 1990. Construction design
plans %kcre prepared] lt irmaxiniutri tiexibilits Nt that rootis iitifi/ed as-. classroons during
construction could becomec speeial-purpose room,, after ipact. Personnel f'rom the Seattle District.
Corps of [ngineer s ssor)IKcd cflosel\ "5 ill tllc Impacted sehool districts to assess ph\ sical plant needs
and provided necessiir\ eniginieerinig and fiancial support. A report. not ineluded in this \olume.
Chief Joseph D~am Additional I nlits, Design Memorandum 51. Support to Local School Districts,
(Seattle I )isti. C'orps of I rIgineers. Masi 1977). pros ides substailtial detail oti construction plans.
cost estimiates. and leglal conrIdCrations".



OPFRAtIONAl.ANI) MAIN] INAM(I1 ( 05Th.

FunFding tl schools In Ihe S)tare of VsashingrOnl deLpen1ds IIa'.ik' Ot lOCal Proper-t' taxes.
( oust ction i"sirkers ri% Ing rI to (te area to %ko IK on I( Id oscph I )aIuI fresided molstli. in travel
trailers or mobile homnes %%I hc011 cotiuted IttleI tO AaIrd SI t [itieiiI suip port tot local schools. Tf he
sanme construction vi orkers. h(ossese. \vIC v rsponsible lor a ki rge 1IX it IICtnAs students, into the

local school Lfistficts..'\utrorit'. is obtained fro Co111s to pits ide Iledejal fund." to cover art''
increased tiperating Costs, of the schools. Sceria) methods ot estimating in creasedc operational costs
vic ci. aluatcd. I he selected inet hod puisided reuirriemet ha sed toI act ual Cost increases per
11ipct student not coi eyed hi. existing Federal or state pioroeis. A ceiling ot expenses per student
\%as determined hi. average expend it ures per student at 101 ci mpa ra b local schools. F-inal
merthodolog 'sos coordinated vi ith local school districts: ' ashinigton State Office of
Superintendent of Public Instrion:01' and (',S D epartmenr t i lealth. I ducation. and Welfare.

COMMUNITY IMPACT CONDITIONS
AT PEAK EMPLOYMENT

In late 197'. mnos constructionl ski.okcrs i %cre emIplO\CL adt ('hic! Joseph D am. D uring this period
research "ias Conducted to determine the social and( economic eflect., ol ykorker related population
on local communities. A. suLrse ' of the construiction vi k force provided at construction worker
profile. t-his informatiotn is documented in Chief Joseph Dam, ('ommunitN Impact Report -

Update MI Conditions at Peak Impact, IDeccmber 197/.

FIN DINC(S.

M\/ost construction xkorkers preterrled to lise close to the pr oiect rather than in a coninunitv a
short distance awa\ i ch had more social and economic ameinities. I hetoss n of Bridgeport,4 miles
fron ('hiet Jloseph D~am, experienced at 05 percent population increase from 1975 (preimpact) to
1977 (peak, impact), Almost halt of the constrtict ion wAork f orce pretertred to lix e inI Bridgeport. The
toss n ot Brei\sster, 1-1 road miles roim (hief Joseph D am, ssas the place of residence ot IS percent of
the construIction ss ork force. I-he balance of the construction %%i~sk force ssaN relatii~els scattered in
other toi.sns tIP to about 6N) road milles from Cihief Joseph I arr. Sei ere strains i ere placed on man\.
local facilities and sen. ices in) the toi~is ot 13ridgeport arid Bress ster. Qua lit'. alrid ai.ailabilit'. of
housing i scrc i nsUftiien1t. MUCh (it the const rirt ion-related Populat ion lii. d in mobile homes or
trailers, a pparenrlu preterririg these to a'.a ilable substa ndard housing. I ocal schools, received the
majior impact and enrollments, rapid l\ exceeded capacir\ . Release ol arsthoil/d Fedler-al funds for
tempora r\ school facilities anrd operationlal Cx pee "ias delar Ci and Cx panded school facilities

\Acsre tadiahlc approximate)' 2 \ears after-NC the ' Cr act nall needed. Sesser anrd ssater utilities
operated at or in excess of capacit\ . Ilocal communities, had on)'. limited success in applying for
fiInantcial assistance trom Federal anrd state agencies "Iitti futndig atithorit\ tor expansion of
utilities. Although local healt h lacilitics vi crc minimial thle.\ appeared adequate during the peak
impact period.

Ot the ti~s o prirnl impacted corrniriitics, Bridgeport i\sas less able to pro'.ide local funds for
tilles iation of' si.urker- related popiilat ion impacts. 1Ihe Corps of 1-rigirreers onl\ had special
congressional authority tasitthe cornuniti. in schoimpcs eain ewe h
commlniti. and the Corps ot Frngineer-s became signliicanlk strained oser responsibility for
alte'. ating other impacts such as on i\\ater arid seweri ritilitics. People in local srmall communities
vievsed the Corps of Enier(ste~ drlCow.rtiirit" and dcla\ or lack ot mit igation of local



impacts was considered to be due to inellective planning or apathy on the part of the Corps of
Engineers. I he to%% n of Brc,stei absorbed the impact with much less difficulty due to a smaller
impact population. larger tax base, and more diversified economy. Other than new school facilities
and crowdeJ trailer courts the local communities exhibited little physical change from preimpact
conditions.

CONSTRUCTION WORKER SURVEY.

Approximately 82 percent of the construction "ork force (415 out of 507) participated in the
surveyo. The survey results indicated that over half the work force (58( ) was considered local in that
the' lived in the same toA n before employment on the project. The balance (42%) were nonlocal in
that they had lived in a different town prior to starting work on the project. A significant finding of
the survey indicated that almost 60 percent of all workers had some unemployment in the 6 weeks
prior to working on the project. Over one-fourth of all workers had been out of work for 31 or more
days in the 6 weeks prior to project employment. The local labor market provided substantially
more craftsmen and laborers than did the nonlocal work force. The substantial number of local
craftsmen was unexpected. Apparently. many skills acquired by the local work force in agricultural
and local constructie,, jobs were available and transferable to project needs. Median age of the work
force was 42.8 yea i. There was little difference in age distribution between local and nonlocal
workers. Local workers appeared to have slightly larger families than nonlocal workers. About 40
percent of nonlocal married Aworkers were not accompanied by their families to the project area.
Approximately 229 people per 100 nonlocal construction workers moved to the impact area. For
every 100 local construction workers there was an associated population of 282. For all construction
workers 260 persons %Acre associated with every 100 workers. The student-to-employee ratios were
0.81 students in the Bridgeport schools for each employee and 0.97 students in Brewster schools for
each employee.

GENERAL OBSERVATIONS.

Despite major increases in retail sales and bank deposits. new businesses were not attracted to the
impact area. The city revenues in the primar-y impact communities did not expand sufficiently to
meet increased need for services. Local schools received the major impact and need for financial
assistance. Community reaction concerning overcrowded schools and deteriorating services was
primarily directed at the Corps of Engineers and not the construction workers. There appeared to
be no permanent social or political changes taking place in the towns. Small rural communities need
funds and technical assistance in applying for Federal or state financial aid with such support
provided on a timely basis.

vii
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CHIEF JOSEPH ADDITIONAL UNITS
COMMUNITY IMPACT REPORT

INTRODUCTION

1.01 Purpose. This report provides information to planners, Government

officials and others concerning the possible economic and socio-economic

effects communities may experience as a result of raising the pool and

installation of additional hydroelectric units at Chief Joseph Dam,

Bridgeport, Washington. This is a planning tool which:

a. Presents results of studies co identify population impact
problems that may be expected to occur;

b. Provides guidelines to selected communities to deal with

problems, if they should occur; and

c. Identifies potential sources of assistance to impacted communities.

1.02 Scope. The geographic scope of the area considered for possible

impact is shown on plate 1. Construction activities are expected to be

initiated in late 1974 and extend to 1980. This report:

a. Projects total number of workers and their families associated
with construction activities;

b. Inventories community public facilities and services within a

normal commuting distance and for each facility or service determines

current population capacity, present use and excess or deficient capacity

to service additional people;

c. Identifies the most likely impacted communities and estimates
normal population growth and project-related population increases; and

d. Projects potential public facilities and service problems and

enumerates sources of possible financial assistance.

1.03 Construction Activity. Improvements to Chief Joseph Dam will
consist of construction and installation of hydroelectric turbine units

17 through 27 and raising the pool 10 feet to elevation 956 feet.

Planned construction will temporarily occur in three stages: (1) phasing-
in of construction activities in late 1974; (2) peak construction activ-
ities with approximately 56 Corps of Engineers employees and 700 contrac-

tor employees on site from early 1975 through mid-1978; (3) a phasing-out
of the construction work by 1980. After 1980, the small number of

permanent employees operating and maintaining the additional hydroelectric
units is assumed to have a very minor impact on surrounding communities.
Workers on the project will be in engineering, technical and construction

fields. A large part of the work force is expected to come from outside
the local area. The number of workers, plus family members, could in-

crease local population by about 2,000 persons.

1-1



CORPS OF ENGINEERS U. S. ARMY

OKANOGAN COUNTY -T ASE

T A I N.FERRY

I COUNTY

OMAK X

CHELAN CHIEF JOSEPH I
COUNTY DAM~ SITE

RA

DOUGLAS CCAT 0

boOUE CA\ITY'"T COUNTY

CHELAN -LAKE

EEPHRAT

L ADAMSL
COULE CT\. COUNTY

COUINTY ()
* IMPACT STUDY COMMUNITY

EiJ MOST LIKELY IMPACTED COMMUNITY-

HIGHWAYS AND ROADS LOCATION MAP

U.S. ROUTEF IMPACT STUDY AREA
CUITE 10JSEHl DAM

STATE ROUTE

Sheet I of I Scale: As sho~n

U. S. Army Engr District Seattle, Wash
SCALE Dr.: M D Transmitted with report

to 0 10 20 30 40 MILES Tr. E L P dated Nov 1973

cE. FileNo

PLATE I



SECT ION 2 - I)E(;R CI\11 ION )F S'UDY AREA

2.01 General. Existing physical, social and economic conditions within

a 50-mile radius of Chief Ioseph Dam were identified. This information
provides a base for evaluation of social and economic impacts due to con-
struction activities. The study area is delineated on plate 1.

2.02 Climate. The climate exhibits seasonal characteristics of both
maritime and continental air masses with warm to hot summers and moderate

to cold winters. The average yearly precipitation ranges from 12 to 15
inches in the northwestern part to less than 10 inches per year in the
southeastern portion. Maximum summer temperatures have been recorded
over 100' F., while winter temperatures can be below zero. In the
northern portion of the study area, temperature averages are in the 70's
during the summer with winter averages in the 20's. The southern
portion of the area is characterized by summer temperatures which average
in the high 80's, and winter averages in the low 30's. Thunderstorms

are frequent occurrences in the northern and western portions. High
winds and blowing dust are often experienced in the more southerly
portions.

2.03 Geography. The topography of the region is extremely diverse.
The foothills of the Cascade Mountain Range are adjacent to the western
boundary, while the less precipitous Okanogan Highlands rise toward
the northern boundary of the study area. In the southern portion, the
terrain begins to flatten out into the Waterville Plateau and further
east into the Columbia Basin. The study area lies in the drainage basin
of the Columbia River which flows south and westward, eventually emptying
into the Pacific Ocean. A major geographic feature in the southeastern
portion of the study area is Grand Coulee - a gorge carved by melt
waters during the Ice Age.

2.04 Land Use. Most of the land in the study area is forest, range, or
pasture land, or is used for agricultural purposes. In the northern
portion irrigated fruit crops constitute much of the agriculture. In
the southern portions of the study area, dry-land wheat farming and irri-
gation agriculture predominate. Rich soil, abundant summer sunshine, and
the availability of irrigation water provide for highly productive agri-
cultural activities.

2.05 Economic Activity. The economy is based primarily on agricultural
activities. Principal crops are fruit, such as apples, and beef cattle
in the less arid northern and western areas. In the more arid southern
and eastern areas, dry-land wheat farming and irrigated crops such as
potatoes and sugar beets predominate. Directly related to the agricul-
tural sector are food processing and storage industries which provide a
major source of employment. Forested areas in the north and east pro-
vide raw materials for an active lumber and wood products industry.
Wholesale and retail trade and personal services, as well as tourist-
related activities, constitute a significant portion of the economic
base of the study area.

2-1
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2.06 Recreation. An abundance of lakes and streams offer ample

opportunity for water-oriented recreational activities such as fishing,
boaLing, mid swimming. Deer and elk in the hills and valleys of the
nort'iern and western portions of the area offer hunting opportunities.
Due to irrigation in the southwestern portion of the area, upland birds
and waterfowl abound. Winter sports include skiing, ice-skating, ice-
fishing, snow-tobogganing and snow-touring within easy driving distance
of most communities. Community recreation and entertainment vary with
community size, and range from concerts, historical museums, and movie
theatres, to parks, bowling alleys, swimming pools, golf courses and
tennis courts.

2.07 Forms of Government. Incorporated communities generally have a
mayor-city council form of government. The majority of the incorporated
communities have planning commissions. Many communities have zoning
ordinances and building codes. In some communities which do not have a
planning commission, building codes and zoning ordinances are enforced.
Unincorporated communities generally have no formal governing bodies
and are under the jurisdiction of the county. Another form of govern-
ment is the Colville Indian Nation. The Confederated Tribes of the
Colville Indian Nation are governed by the Colville Business Council, the
chairman of which is the titular head of the community. Business Council
has authority for establishing such regulations as building codes and
zoning ordinances. The area within the Colville Reservation has building
codes and zoning ordinances.

2.08 fhe Communities. The communities within a 50-mile radius of the
project are listed in the following table.

2-2

V!



TABLE 1

CO ft'!ITIES WITHIN 50-MILE RADIUS
OF CHIEF JOSEPH DAM

Road miles

from Chief Population

County Community Joseph Dam 1960 1970 1973

I. Douglas Bridgeport* 4 876 952 1,060

2. Douglas Pearl 10

3. Okanogan Monse 13

4. Okanogan Brewster* 14 940 1,059 1,143

5. Douglas Leahy 16

6. Okanogan Wakefield 17

7. Douglas Mansfield* 18 335 273 303

8. Okanogan Pateros* 21 673 472 530

9. Douglas Del Rio 21

10. Douglas Withrow 25

11. Okanogan Malott 29

12. Okanogan Okanogan* 31 2,001 2,015 2,225

13. Okanogan Methow 31

14. Chelan Azwell 31

15. Okanogan Omak* 36 4,068 4,164 4,400

16. Grant Grand Coulee* 38 1,058 1,302 1,586

17. Douglas Saint Andrews 38

18. Grant Electric City* 39 404 651 864

19. Douglas )
GranL ) Coulee Dam* 39 1,344 1,458 1,652
Okanogan )

20. Okanogan Elmer City 40 265 324 399

*Selected for IMPACT ANALYSIS.
2-3
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Road miles
from Chief Population

County Community Joseph Dam 1960 1970 1973

21. Okanogan Conconully 41 108 122 135

22. Chelan Chelan* 41 2,402 2,837 2,920

23. Grant Coulee City* 41 654 558 588

24. Chelan Chelan Falls 44 2,402 2,430

25. Okanogan Riverside 44 201 228 255

26. Okanogan Disautel 46

27. Chelan Manson 49

28. Douglas Beebe 50

29. Okanogan Twisp* 50 750 755 777

30. Grant Hartline 50 206 189 176

31. Okanogan Carlton 51

32. Chelan Winesap 51

33. Okanogan Nespelem 56 358 323 335

34. Lincoln Wilbur* 57 1,138 1,074 1,140

35. Grant Soap Lake* 57 1,591 1,064 1,206

36. Okanogan Tonasket* 59 958 951 970

37. Grant Hanson 60

38. Chelan Entiat* 60 357 360 373

39. Grant Ephrata* 62 6,548 5,255 5,150

40. Ferry Nine Mile 65

41. Chelan Farris 65

42. Lincoln Govan 65

43. Chelan Wagnersburg 65

*Selected for IMPACT ANALYSIS.
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Road miles
from Chief Population

County Community Joseph Dam 1960 1970 1973

44. Douglas Orondo 67

45. Okanogan Winthrop 68 359 371 378

46. Grant Stratford 68

47. Douglas Douglas 68

48. Chelan Ardenvoir 69

49. Lincoln Almira 69 414 376 405

50. Okanogan Aeneas 71

51. Douglas Waterville 72 1,013 919 950

52. Grant Winchester 74

53. Grant Wilson Creek 76 252 184 206

54. Ferry Keller 77

55. Chelan Olds 77

56. Grant Krupp 82 99 52 77

57. Douglas East Wenatchee 82 383 913 1,003

58. Chelan Wenatchee 82 16,726 16,912 17,950

59. Chelan Monitor 82

60. Grant Moses Lake 83 11,299 10,310 10,200

61. Chelan Appleyard 84

62. Chelan Cashmere 85 1,891 1,976 1,987

63. Douglas Farmer 85

64. Ferry West Fork 86

65. Chelan Brief 90

66. Chelan Malaga 90

67. Douglas Rock Island 90 260 191 222

2-5
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8oad mi les
from Chief Population

Courty Colrtiluri tv' Jose)h Dam 1960 1970 1973

68. (!cLan (Iolde 92 (43 via ferry)

09. Chelan Moore 94 (45 via ferrv)

/0. (Ihcl an Leavenwo rt h 94 1,480 1,322 1,322

7i. Chelan Chumstick 90

72. Chelan Stehlrkill 99 (50 via ferry)

73. rei I an Luce e 101 (43 via ferry)

74. Che I an Plain 105

75. Douglas App ledaI e 107

76. Douglas Palisades ill

2.09 As of 1973, about 66,000 people resided within a 50-mile radius of
the project. Only tLose communities within about 60 road miles of the
project are expected to experience some impact from the construction work

force. Seventeen communities with existing public facilities, personal

services and commercial establishments were selected as the most likely
to be the most convenient and attractive to new residents. The 17 com-

munities which are underlined and starred in the above table are shown in

the ,map on plate i. The 1973 aggregated population of these communities

was 26,887. The Colville Indian Reservation, established in 1872, is a

viable and functional community. The project is located adjacent to the

southwest corner of the reservation which covers about 2,030 square miles.

Tie reservation land area near the project is sparsely populated with a

few dwellings and scattered farms and ranches. Minor impact of construction

activity is expected to be confined to employment for some reservation

inhabitants and a few residential homes for construction workers.

2.10 Public Facilities and Services.

a. Transportation. The main highway transportation network is

shown on plate 1. U.S. Highway 97 and State highway 17 are the major

north-south routes. U.S. Highway 97 biects the northern half of the
area and State Highway 17 crosses the southern half. These two all-

weather highways will quite likely serve as north-south access routes to

the project for construction workers commuting from many of the towns in

the area. U.S. Htighwa\ 2 follows an cast-west course through the
southern portion of the area. This highway provides year-round access

to the Pupet Sound are-a via Stevens Pass as well as to Spokane, Washington,
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and routes to the northern United States. In addition, U.S. Highway 2
intersects State Highway 17 near Coulee City and thus will likely serve
in conjunction with State Highway 17 as a major access route to the
project site. A system of good county roads supplements the above high-
ways and provides good access to all towns in the area. Rail service
for freight hauling is provided to all counties and to many of the indi-
vidual communities. A commercial airport is at Ephrata in the southern
portion of the study area and several landing strips serve smaller towns.
Minor airports nearest to the project are at the towns of Brewster,
Electric City, Chelan, Mansfield, and Omak (Riverside).

b. Electricity Distribution. Relatively low-cost electrical power
is provided primarily through public utility districts. Existing power
services appear to be adequate in meeting foreseeable residential and
commercial demands.

c. Communication. Telephone service is provided by Pacific North-
west Bell, General Telephone Company, and local telephone companies.
Areas around Omak and Ephrata, Chelan and Coulee Dam - Grand Coulee,
are served by local radio stations. Several weekly newspapers are
available to local residents.

d. Schools. Schools in the 15 high school districts are accredited
by the Washington State Board of Education. While differences in accred-
itation rating numbers indicate that some of the school districts have
fewer educational problems to overcome than others, school facilities are
generally quite good. Projected 1974-75 school year enrollment in the
17 study communities is 10,545 students with excess capacity for about
3,130 additional students. Appendix B contains detailed information on
school facilities in the study area.

e. Health Services. Medical, dental, clinical and associated
services are widely dispersed. The study communities are all within 32
road miles of hospital facilities. The average distance of the commun-
ities from the nearest hospital is 8.8 road miles. Most of the area
hospitals, either because of their location near the borders of adjoining
counties or because they provide specialized facilities, serve areas
which extend beyond the county in which they are located. Twelve hospi-

tals in the area provide 493 beds with a population service capacity of
about 88,000. Overall occupancy during mid-1973 was about 60 percent.
Detailed description of existing facilities is in Appendix B. All
hospitals except the Wenatchee Ear and Eye Hospital provide general
medical and surgical services.

f. Water Supply. Both ground and surface water supplies are
abundant. The 17 towns use wells, springs, rivers and lakes as water
sources. Alluvial deposits near Brewster, Bridgeport, Okanogan and Omak
yield moderate to large quantities of water for municipal use. Those
municipalities relying on water obtained from the Columbia and Chelan
Rivers' drainages have adequate quantities of good quality surface water.
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Treatment of ground water in this area is not extensive, although some
of the larger towns do provide purification. Coulee Dam uses zeolite
pressure filters for hardness removal. Nearly all municipalities utiliz-
ing surface or mixed sources provide purification. The water facilities
in the 17 communities have a total maximum supply capability of about
40 MGD of which about 34 MGD is available to homes and small businesses.
Excess capability is available for an additional population of about
99,728. Detailed data on water supply is shown in Appendix B.

g. Sewage Disposal Systems. Of the 17 communities, 15 have munici-
pal sewage systems and treatment facilities. The two without municipal
systems are Electric City and Twisp. The Electric City sewage system
discharges into the Grand Coulee wastewater treatment plant, and Twisp
residents use individual septic tanks for waste treatment. The following
tabulation indicates the 17-community composite sewage disposal systems
capacity, use, and excess capacity. Town summary data describe sewage
disposal systems in each community.

Number of people

Existing capacity 44,678
Existing usage 25,003*

Excess capacity 19,675

*The existing usage is not equal to the total population of the 17 towns

because some sewage systems extend beyond the town limits, while others
do not provide for the entire town.

h. Police Protection. Four of the 17 towns contract county sheriffs
for police protection. Electric City contracts the Grand Coulee Police
Department. The remaining 12 have their own organized law enforcement
services. The following tabulation summarizes the composite law enforce-
ment capability of the 17 communities.

In numbers of people served

Existing total capability 51,835
Existing population 26,887

Excess capability 24,948

i. Fire Protection. All 17 communities have organized fire depart-
ments. Two of the towns, Okanogan and Omak, employ full-time fire chiefs
to direct volunteer fire crews. The remaining communities have all-volun-
teer personnel. All the communities have adequate equipment to serve
foreseeable needs. The following tabulation indicates the composite
capabilities for fire protection throughout the 17 communities. In some
cases, communities have adequate equipment to support a population in-
crease, but have fewer volunteers than suggested by the standards used
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for either the town's ort-scnt population or 0 1 population increase. For
purpose of this tibulat ion, e i.t ing capabi I ity Of the' fire department
in these communities was assessed as being equal to the town's present
population. Additional fire protection information is found in each

town summary.

In numbers, of people served

Existing capabilities 65,390

Existing populationi 26,887

Excess capabilities 38,503

J. Planning and Zoning. Currently, 11 of the 17 communities have

planning commissions. Entiat, Mansfield, Bridgeport, Coulee City, Wilbur
and Twisp do not have local planning commissions, but generally follow

the guidance of countv planning agencies. Mansfield is the only town

tL3t does not require building permits and does not have building codes.

All of the 17 towns but Wilbur have zoning ordinances.

k. Solid Waste Disposal. Currently, nine of the 17 towns provide

solid waste collection services. Five of these have contracts with

commercial solid waste collection companies. Residents of Twisp and
Entiat individually arrange with commercial collectors for solid waste

collection. There are no solid waste collection services available for
residents of Tonasket, Mansfield, and Coulee City. Eleven of the 17

towns own and operate sanitary landfills; four own municipal dumps.

Twisp and Tonasket do not own disposal areas; however, privately owned

sanitary landfills are available to town residents.

1. Housing. A preliminary type housing survey was conducted
during November 1973 for each of the 17 towns selected for impact analysis.

The housing survey is tentative and is not representative of the situ-
ation during summer months when most housing is in very short supply. The

survey indicated that acequate vacant housing was in short supply in almost

all towns within about 60 road miles of the project site. About 12,500
dwellings exist in the 17 communities of which about 2,800 were rental

units. Very few dwellings were vacant and for sale, and the vacancy rate

on the rental dwellings averaged about 9 percent (250 units). Apartment

units in the 17 towns were also in short supply, with a total of 870 units
available and a vacancy rate which averaged about 9 percent (80 units).

There are about 30 trailer parks with about 1,000 spaces in the impact

towns and at the time of the survey the trailer parks had an average
vacancy rate of about 35 percent (350 units). Rental rates for dwellings

varied from $60 to $225 per month. Usually, tenants of dwellings (single

family units) were responsible for paying for the water, sewer, electric,

and garbage collection services. fhe rental rates for apartments (struc-

tures containing two or more units) varied between $60 and $200 per month

2-9
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wi th the tenant us ui lI! payig i,, r ?Ii. I, tt r i erv ice The rental for
trai ler >paues ra f fromi 1-1 il,(Iut i Wit 1 the tenant paying for

electric ser% ice, !'he tudv u 1rea ,enera I' eu pt riences a critical

supply of housing and trai ler apace' dan summer months when recrea-

tlonists and agriculturl wirkerir i. tl, urea. Motel units were not
included in the -urvo- %. nme-reom m,,ttI units a re avaiable in most towns

and may be availabll fur hacliclor-tvp uhuaricrc. However, during the

summer months when the demand for this type af unit is high, owners and
operators would probab lv desirc to have tht, units available at high

rates for overnight occupan,-y travet, ,r.

2.11 Civic Organizat ions. Service, raI erno l , and businessmen's
associations are representative of those nationwide organizations found

in other parts of the country. )rganizations are exemplified by the
Elks, Moose, and the Chamber of Comme!rce. Organized youth activities

can be found in such groups as the Boy Scouts, Girl Scouts, 4-H clubs,
and Future Farmers of America.

2.12 Churches. Churches encompass most religious faiths. As in most

rural areas, churches serve more than a religious function in that they

often act as centers for social gatherings for town inhabitants and for

people in outlying rural areas. Church personnel are also more likely

to perform personal counseling fanctions for parishioners than would be

the case in more urban areas.

2.13 The Individual, hiue Family and Society. interactions among
residents are likely to be informal and face-to-face, as opposed to the

formal and impersonal relationships often characteristic of urban society.
When compared with urban society, the famlv assumes more importance to

the average individual in a rural environment. Family groups are more

likely to engage in social events and recreational activities. Important

family members are likely to include uncles, aunts and other relatives
outside the conjugal family unit. Rural value systems are likely to

stress autonomy, thrift and honesty. A high level of community solidarity

often exists with regard to these values, and an individual usually has

a clear picture of the type of behavior expected of him in the community.
In summary, families are likely to be quite closely knit and people are

likely to feel they have much in common with one another.

2.14 The Indian com:nunitv is characterized by a way of life which

is often quite different an,! distanct from that of other residents.
However, the function of all fai lies regarding the rearing of children

is basically the same. Mhat function is to aid in teaching the young the

cultural traditions and beliefs of the group in which they grow up. The

Indians, as well as the other familie. in the study area, accomplish

this goal to one degree or another.
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the end of 1974. 'i icen rillt I in i -icti W wil c (ommenIc - in 1975
With aIbont 7) y -11071t1 1 I o ve e -sin / 00 cont ractor cmpl oyuues on site
by approxiufatc-% 1.A ddIIo I iui mploymen ,rt oif appro-:imateulx 756
emplo1yeeSw 1 Wil -(ILilnUL' Lire L_0il 1971 ano d 1977, and start phasing out
in the sprini, ot 198 PV Lv id-l 97 ppux-ael 250 coit ra,,tor and
So governIncIL ulllilo\y 01 kl -I) 1ils ruiiiainioc. :on -truction
force wilIc II wini rt. lit xd- Iy _ I i .i aI J(- 19 7 Q. All natjor construc-
tion and int I it ion i t ix v' b )e :comiipIe tcd lby apprOxinnat ely the
first Inart o: 19u .4 ')ci. t ur, I lic to thu ta'pkc 01 cons truction
activity andt Isnl c Imoderate \, i T)*-rS, emloymen~llllt is, Considered to remain
relatively stablc r brouliout all seasons. It mlay decrease for short
periods do rinig vior months becauses of adcverse Weather cooditoms.

3.193 fopulat i en Induced. Dtriniof 0 project-induced population
increase was, basud oni actuail e:-pc rieflee (ilring recent cons truction
actic it eS on thec thlird po0We rlioose And Iddi t lonal hydropow'er umits at
Grand Coulee D~am. This prole t L, althotugh larger than the Chiei Joseph
proJect , provide.,; background toc Lu Lii proiecLions, relat-ed to a similar
work force. The population preoecL ionl I miCS into cunsidterat ion workers
with tamil los, bachelor workers, geuograiplical bachelors (workers without
families) and workers Iii red frow tLhe- local laibor market. To determine
the number of persons per iamils,, fan iiv size averages; for the United
States were obtained fromi tf~e 1970 CensolS. Total populat ion increase
attributable to government const rtict ion emlployees is approximately 170
people . The poplation increase relatecd to contractor employees is
approximately 1,830 of a total proJect induced peak population of 2,000
people . This peak will continue Irom miid-1975 through about the first
quarter of 1978 when construction activities will start a phase-out pro-
cess. By mid-1978 thie population related to project act ivitiles will
decrease to about 800 and to about 675 in late 1979. By early 1980 it
is expected that all workers-- Ind tlii !r famnilies related to project con-
struct ion activities will MOVe' 0ift of lie( aIrea. See figure 1.

3. 04 Populiiat ion - NormialI. In Idii i On to p)opulation inc reaise induced
by the pro ject ,-the_ a,re-aW )1 ;11 o ::p- oc popiliationl changes attrib-
utable to niatural increaise ind Thu i ora Io.'h I ow ing ) ta'ble shows
the est imalte(f incrk-isto in poiL tion based on historical trends for
each of thle 1 7 towns whci i1dm a ei ::piic-ted by project cons truct ion
art ivitikcs:
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Table 2

POPULATION PROJECTIONS l/

17 STUDY TOWNS
1973-1980

Town 1973 1975 1978 1980

Brewster 1140 1200 1300 1370

Bridgeport 1060 1140 1260 1360

Chelan 2920 2980 3070 3130

Coulee City 590 - -- -- 2/

Coulee Dam 1650 1800 2040 2220

Electric City 860 -- -- -- 2/

Entiat 370 380 400 410

Ephrata 5150 5150 5310 5410

Grand Coulee 1590 -- -- -- 2/

Mansfield 300 330 360 390

Okanogan 2220 2380 2630 2840

Omak 4400 4570 4840 5020

Pateros 530 570 640 690

Soap Lake 1210 1310 1490 1620

Tonasket 970 1000 1020 1040

Twisp 780 790 820 830

Wilbur 1140 1190 1260 1310

1/Normal growth without impact of Chief Joseph construction activity.

2/Not estimated due to phaseout and phase in of Coulee Dam construction
activity.
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SECT[ON 4 - COMMUNITY IMPACT

4.01 General. Construction and installation activities at Chief Joseph

Dam will cause a local population increase of 2,000 people for about

2.5 years. The community impact analysis determined where these people
may be expected to live and the existing capability of these communities

to absorb the increased population.

4.02 Construction employees will most likely live within a short com-

muting distance of the project site. Possible gasoline shortages may

require car pools and the use of buses. Other criteria employees are

likely to consider in selecting a community are quality and capacity

of school systems, adequacy of shopping facilities, quality and capacity

of water and sewer systems, other public facilities and general attrac-

tiveness of the community. Existing available housing is in short

supply in all nearby communities and living quarters will probably con-
sist of house trailers or large campers. Based on experience with other

large construction projects, about 25-30 percent of construction workers
will bring in their own units. Additional trailer housing will have to

be provided by private enterprise, major project contractors, or local

or Federal Government or by joint sponsorship. The short project construc-

tion period of 2.5 years will not likely attract private investment funds

for permanent housing.

4.03 Five towns within 35 miles, over improved highways, of the project

were projected to absorb the 2,000 increase of project population.
These towns and their estimated project-related population increases

were determined by a weight system that included selection criteria such

as commuting distance, capacity of public facilities, and other attrac-
tive factors. These towns are Brewster, Bridgeport, Coulee Dam,

Okanogan and Pateros.

4.04 Brewster, Washington.

ESTIMATED POPULATION

Normal Impact Total

1973 1,140 --- 1,140

1975 1,200 1,000 2,200

1978 1,300 1,000 2,300

1980 1,370 --- 1,370

4.05 Brewster, in Okanogan County, is approximately 14 road miles northwest
of Chief Joseph Dam. The city has a planning zommission and building codes,

and requires building permits. The city zoning ordinances include the use

and location of mobile homes.

4-1



4.06 The school system, which is part of Consolidatcd District
Number 111, has facilities for kindergarten through grade 12, with a
present maximum capacity of 762 pupils. The school system is planning
to expand its facilities which will create space for 96 to 128 more pupils
by September 1974. The estimated 1975 school capacity is 890. Projected
1974-1975 school year enrollment without consideration of Chief Joseph
Dam construction is 554. The estimated 260 impact students will increase
enrollment to 814 in 1975. The annual impact of harvest labor raises
the student enrollment by approximately 56 students during the month
of October only. Brewster's high school is rated 1.

4.07 Solid waste is collected by the town and disposed by sanitary
landfill measures. Brewster has a sanitary sewage system serving the
entire town; the design population equivalent is 2,500. The town's water
supply, pumped from two wells and a spring, has a daily supply capacity
of 1,800,000 gallons; average daily use is 1,060,000 gallons. An
estimated 73 percent of the water supplied daily is used by small businesses
and homes within the city limits. The daily average per capita use of this
773,800 gallons is 678.7 gallons, Water usage is metered. The estimated
population capacity of Brewster's water system is 5,750.

4.08 The 20-man volunteer firefighting crew operates three pumper trucks
and a tanker. The area fire insurance rating is 6 on a scale of 1 to 10,
with 1 being ideal. Fire hydrants are spaced throughout the town; water
pressure and storage capacity are satisfactory for this purpose. According
to the National Board of Fire Underwriters, three pumper trucks, if ade-
quately manned, can provide standard protection for 22,100 residents. By
the same standards the volunteer crew is of sufficient size to operate one
pumper truck and protect up to 5,400 residents. Brewster employs 4 law
enforcement officers. The town's population could increase to 3,636
without exceeding the average police protection-to-population ratio for
rural areas in the United States.

4.09 Brewster currently has a modern 35-bed hospital with construction
underway to increase the number of beds to 50 with a population service
capacity of 8,621. In addition, the town has a five-doctor medical clinic,
a dentist and an optometrist.

4.10 A survey indicated that available vacant housing was in short
supply. Approximately 80 of the 430 dwellings in Brewster are rental
type residences. The survey showed 15 rental vacancies with monthly
rates from $80 to $150. The town has about 41 apartment units, of which
only 4 were vacant. Apartment rentals ranged from $75 to $150 per month.
The town has one trailer court with facilities for 100 trailers. At the
time of the survey 50 vacancies existed at rates of $35 to $50 per month.
The rental charge includes sewer, water, and solid waste collection. The
report Temporary Family Housing, Design Memorandum 41, Chief Joseph Dam,
Columbia River, Washington, Seattle District, Corps of Engineers,
November 1973 contains a plan to provide mobile home accommodations for
government employees during the construction period. The report recommends
purchase of up to 38 mobile home units and that these units plus 4 spaces
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for employee-owned mobilc hom1es be located in mobile home parks in the
cit ies of Brewster and Bridgeport.

4.11 Plate 2 graphicall v presents tIhI capacity of public facilities in
Brewster. Informat ion available in mid-1973 indicates that public
facilities, except housing, are generally adequate to support the
estimated 1,000 increase in population which may be composed of about
230 families. Approximately 60 families are expected to have their own
house trailers or campers and will require trailer spaces. Appendix D,
Synopsis of Possible Economic Impact Assistance, contains information
on financial assistance that may be available to meet housing needs.

4.i2 Bridgeport, Washington.

EST IMATED POPULATION
Normal Impact Total

1973 1,060 --- 1,060

1975 1,140 300 1,440

1978 1,265 300 1,565

1980 1,360 --- 1,360

4.13 Bridgeport, in Douglas County, is 2 road miles from Chief Joseph Dam.
The city does not have a local planning commission. Planning assistance
is provided by Douglas County. The city requires building permits and has

building codes. Although there are zoning ordinances, there are no restric-

tions on the location or use of mobile home trailers.

4.14 The school system has facilities for grades I through 12, with a
present maximum capacity of 446 pupils. At the present time, the grade
school is operating at full capacity and no plans have been made to
expand these facilities. However, the high school, rated 2, is capable
of accommodating 60 more students. The present enrollment and the
projected 1974-1975 school year additional enrollment, without consideration
of Chief Joseph Dam construction, is 386 students. Chief Joseph construction

activity is expected to add about 80 students to the enrollment in 1975,
making a total enrollment of 466.

4.15 The city provides solid waste collection service and operates a

municipal dump. This refuse site is "unsanitary; uncontrolled burning,
rodents, insects and inadequate cover operations are principal deficien-
cies." 1/ The Bridgeport sewage system includes secondary treatment
facilities with a population equivalent of 1,350. 1/ Bridgeoort obtains
water from two wells at a maximum daily pumping capacity of 1,580,000

gallons; average daily use by small businesses and homes within the city
limits is 150,000 gallons. Average per capita water use presently is

l/Douglas County, Washington Comprehensive Water and Sewer Plan, 1970-

1990, prepared by Munson-Nash-Futrell and Associates, submitted 26 August
1969.
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14 1.5 gallons per day. The estimated population capacity of this system
is 6,900. Water usage is metered.

4.16 Bridgeport owns one pumper fire truck and has a 15-man volunteer
firefighting crew. The area fire insurance rating is 7. According to
the standards set by the National Board of Fire Underwriters, the fire
protection equipment, if properly manned, is adequate for 5,400 people.
Bv the same standards the volunteer crew is five men below the number
required for the present population. The city contracts with Douglas
County for the services of three deputy sheriffs, a ratio of one sher-
iff for every 353 residents. This is 556 fewer residents per sheriff
than the average number of residents per police officer for rural areas
in the United States.

4.17 Existing vacant housing is in short supply in Bridgeport. A pre-
liminary survey indicated about 400 dwelling units in the city. About
10 houses were rentals and of these only about two were vacant. House
rentals when available cost from $70 to $110 per month. Of about 32
apartment-type units, approximately 12 were vacant at monthly rents
of $65 to $100. The three trailer parks in Bridgeport provide 45 spaces.
About 20 spaces were vacant and monthly space rentals range from $35
to $50.

4.18 Generally, the analysis of the public facilities and projected
population indicates a possible shortage of school, sewer system and
housing facilities. The shortages measured in terms of people are shown
graphically on plate 3. The school system will need space for

approximately 20 additional students in 1975. The capacity of the sewage
secondary treatment facilities will have to be expanded to service
90 additional people by 1975, 120 by 1985, or a total of 210 by 1985.
This assumes all new residents would be on the municipal sewage system.

About 70 construction related families will need housing in Bridgeport
in the period 1975-1978. About 20 families are expected to have their
own house trailers or campers and will require trailer spaces. Some
government employees are expected to occupy existing mobile home
trailer spaces. Appendix D, Synopsis of Possible Economic Impact
Assistance, contains data on financial assistance available to meet

school, sewage and housing needs.
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4.19 Coulee Dam, Washington.
ESTIMAIED POPULATION

Normal Impact Total

1973 1,650 1,650

1975 1,800 400 2,200

1978 2,035 400 2,435

1980 2,215 2,215

4.20 The city of Coulee Dam straddles the okanogan-Douglas County line and
is 30 road miles east of Chief Joseph Dam. Like neighboring communities
of Grand Coulee aad Electric City, Coulee Dam is a product of construction
of Grand Coulee Dam. Combined resources with the other two towns provide
community services and facilities. Coulee Dam has a planning commission
and building codes, and requires building permits. City zoning ordinances
regulate the use and location of mobile home trailers.

4.21 The Grand Coulee Dam schools, School District 301J, include all
public schools in Grand Coulee, Electric City, and Coulee Dam. The
district has facilities for kindergarten through grade 12 and has a
maximum capacity of 1,200 students. The current enrollment is 1,509
students. The projected 1974-1975 school year enrollment, without con-
sideration of the Chief Joseph Dam construction is 1,450 students or a
shortage of facilities for 250 students. The inflated enrollment is due

to construction on Grand Coulee Dam which may be continued into 1975-1976.
Ten relocatable classrooms and a building which the school district
declared substandard are presently housing the overflow of students under
crowded conditions. In spite of these temporary facilities and somewhat
crowded conditions, the Grand Coulee Dam School District has maintained a
good quality educational program. The school superintendent states
that these temporary facilities will not be adequate if enrollments fail
to subside or if they should increase. The high school is rated 1. About
100 students are expected to be added to the enrollment by construLtion
activities at Chief Joseph Dam.

4.22 Grand Coulee, Electric City, Elmer and Coulee Dam contract a com-
mercial solid waste collection company. The four towns also share a
sanitary landfill located on land owned by the U.S. Bureau of Reclamat4 on.
Coulee Dam sewage facilities, including secondary treatment, have a popula-
tion equivalent capacity of 3,000. The city's treated water supply comes
from the Columbia River, Roosevelt Lake and springs. The total supply
capacity is 2,880,000 gallons per day. Total reservoir capacity is
3,400,000 gallons. Average use by small businesses and homes within
the city limits is 800,000 gallons daily. The average per capita use is
484.2 gallons daily. This seemingly high consumption rate may be due to

4-5

L



leakage within the system, but because customer services are not metered

there is no means of substantiating this. The estimated population
capacity of the Coulee Dam water system is 12,600.

4.23 The Coulee Dam Fire Department consists of a 28-man volunteer crew
and two pumper trucks. Fire hydrants are spaced throughout the town and
there is adequate water storage for this purpose. The fire insurance
rating for this area is 5. According to the standards used by the National
Board of Fire Underwriters, two pumper truck companies, adequately manned,
are sufficient protection for populations up to 13,800. By the same
standards, a 28-man crew is more than sufficient for a population of
5,400. The city employs two police officers, a ratio of one officer to
every 825 residents. This is 84 fewer residents per police officer than
the average for rural areas of the United States.

4.24 As shown graphically on plate 4, public facilities, except schools,
are adequate to accommodate the approximate 400 people related to the
Chief Joseph Dam construction activities. Available vacant housing is in
short supply. A preliminary survey indicated that there were 460 houses
in the town of Coulee Dam. Ninety-two of these were rental units, with
12 vacancies. Monthly rentals for dwellings range from $80 to $200.
Apartment units number about 44 with 4 vacancies. Apartment rentals are
$60 to $180 per month. One trailer park provides 186 spaces of which
71 were vacant. Trailer space rentals range from $35 to $60 per month.
Appendix D, Synopsis of Possible Economic Impact Assistance, contains
data on financial assistance that may be available to meet school and
housing needs.

4.25 Present information indicates that when the new powerhouse at Grand
Coulee Dam is completed by January 1975, about 300 construction jobs will
be eliminated. The skills involved include ironworkers, carpenters,
concrete workers and laborers. These 300 workers represent a total worker
and family population of about 1,280 and about 330 students. Since these
worker skills would be needed for construction at Chief Joseph Dam during
1975, most of the unemployed workers would be attracted to the Chief
Joseph Project. Some workers may continue to reside in Grand Coulee and
commute the 14 miles to Chief Joseph Dam, while others will move closer
to the project. By about 1977, construction is expected to start on
six additional hydroelectric units at Grand Coulee Dam. No information
is available at the present time to determine the impact on Grand Coulee
of this possible new work force for Grand Coulee Dam.
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4.26 Okanogan, Washington.
ESTIMATED POPULATION
Normal Impact Total

1973 2,225 2,225

1975 2,380 100 2,480

1978 2,630 100 2,730

1980 2,835 2,835

4.27 Okanogan, located in Okanogan County, is 31 road miles north of Chief
Joseph Dam. The town has a local planning commission and building codes
which require building permits for new construction. Zoning ordinances
permit use of mobile homes when placed on permanent foundations. Reclass-
ification of zoning is underway to allow mobile home trailers in two
specified areas of the community.

4.28 The Okanogan school district has facilities for kindergarten through
grade 12, with a present enrollment of 896 students and a maximum capacity
of 1,050 students. The projected 1974-1975 school year enrollment is
890 students, without consideration of Chief Joseph Dam construction.
Chief Joseph construction activity is expected to add about 25 students
to the 1975 enrollment, giving a total enrollment of 915. The difference
between the capacity of the existing educational facilities and the pro-
jected 1974-1975 enrollment is 160 students. This represents an estimated
population equivalent of 618. The Okanogan high school is rated 1.

4.29 Okanogan and Omak jointly own a sanitary landfill. Both towns con-
tract a commercial solid waste collection company. A sanitary sewer
system and a disposal plant providing both primary and secondary treat-
ment serve Okanogan residents. Additional capacity is available to
handle about 600 new residents. Okanogan relies on springs and three
wells for its water supply; the total daily supply capacity is 1,870,000
gallons. Storage capacity is 775,000 gallons. I/ The average daily
consumption rate is 600,000 gallons. Approximately 70 percent of the
total water consumed is used by small businesses and homes within the

city limits. This is an average of 420,000 gallons per day or 188.8
gallons per capita per day. Water usage is 85 percent metered. The
Okanogan water system can supply up to about 1,000 additional people or
a total population of about 3,225 given the storage capacity limitations
and heavy summer water usage.

4.30 Thirty volunteer firemen, a paid chief, and three trucks, one of
which is a pumper, constitute the Okanogan Fire Department. According to

I/Comprehensive Water and Sewer Plan, Okanogan County, Washington, R. W.
Beck and Associates, May 1967.
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the applied standards, this is sufficient equipment and staffing for
protecting up to 5,400 residents. The area fire insurance rating is 6.
Okanogan employs three police officers, a ratio of one officer for every
741 residents. This is 168 fewer residents per police officer than the
average for rural areas in the United States.

4.31 Available vacant housing is in shiort supply in Okanogan. The pre-
liminary survey indicated 1,587 houses in the city with about 250 dwell-
ings considered as rental units. Of these about 39 were vacant and
available for rent. Rentals for houses usually were in the range of $90
to $250 per month. There were about 45 apartment-type units with five
vacancies. Apartment rents ranged from $75 to $200 per month. Two
trailer parks provided 45 spaces, seven of which were vacant. Trailer
space rentals ranged $35 to $60 per month.

4.32 As shown graphically on plate 5, Okanogan has adequate public
facilities to accommodate a total of approximately 100 people asso-
ciated with Chief Joseph Dam construction, as well as projected resi-
dent population increases. About 23 families will require housing in
Okanogan during the construction period 1975-1978. Six or seven families
are expected to bring their own trailers or campers and will require
trailer spaces. Appendix D, Synopsis of Possible Economic Impact Assis-
tance, contains data on financial assistance that may be available to
meet school, sewage, and housing needs.
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4.33 Pateros, Washington
ESTIMATED POPULATION

Normal Impact Total

1973 530 -- 530

1975 570 200 770

1978 640 200 840

1980 690 -- 690

4.34 Pateros, located in Okanogan County, is 21 road miles southwest of
Chief Joseph Dam. The town has a local planning commission and building
codes and requires building permits. Town zoning ordinances control the
location and use of mobile home trailers.

4.35 The Pateros school system includes grades 1 through 12, with a maxi-
mum capacity of 400 students. The Pateros High School is rated 3. The
present enrollment and the projected 1974-1975 school year enrollment is
245 students, without consideration of Chief Joseph Dam construction.
Construction activity at the dam is expected to add about 52 students to
the 1975 enrollment giving a total enrollment of 297.

4.36 The town provides a solid waste collection service and owns a

sanitary landfill. Pateros has a sanitary sewer system and new secondary
treatment facilities that can serve up to 1,150 people. The town obtains

water from two wells with a maximum supply capacity of 1,260,000 gallons
per day. The average daily use is 120,000 gallons. Small businesses
and homes located within the city limits tap about 82 percent of the
total water consumed or a daily average of 98,400 gallons or 185.6 gallons
per capita per day. The water system is metered and is estimated to be
capable of supplying up to 4,520 residents.

4.37 Pateros employs one full-time police officer to provide protection
for the 530 residents. This is 379 fewer residents per officer than the
average for rural areas in the United States. Twenty volunteer firemen
and three pumper trucks comprise the fire department. According to the
standards used, three pumper companies, if sufficiently staffed, are
adequate protection for towns with populations up to 22,100. By the
same standards, a 20-man volunteer crew is adequate protection for up
to 5,400 residents. The fire insurance rating for this area is 6.

4.38 Pateros had about five houses, seven apartment-type units, and
about 35 trailer spaces for rent. Rents ranged from $80 to $150 for
houses, $60 to $150 for apartments and $35 to $50 for trailer spaces.

4.39 As shown graphically on plate 6, Pateros appears to have suf-
ficient public services to accommodate the approximately 200 people

associated with Chief Joseph Dam construction, as well as projected

resident population.
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4.40 Approximately 45 families will require housing during the peak

construction period. About 10 families are expected to have their own
house trailers or campers and will require trailer spaces. Although
town zoning ordinances control the location and use of mobile home

trailers, a comparison with the general trend of housing shortages in
the other four towns indicates this problem will be relatively less
acute in Pateros mainly because of the availability of trailer speces.

4.41 Appendix D, Synopsis of Possible Economic Impact Assistance, con-
tains data on assistance that may be available to help the projected
housing shortage.
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4.42 Other Impacts. With the influx of new residents, other economic

and social effects are expected to occur in the towns of Brewster,
Bridgeport, Coulee Dam, Okanogan and Pateros. These impacts include
secondary employment or jobs created to serve the increased population,
changes in tax revenues and social effects caused by the introduction
of new citizens into communities. Auto traffic on the highways between
the communities and Chief Joseph Dam will also be increased.

4.43 Projected Indirect Employment. With an increase in population in

an area, even on a temporary basis, additional employment is generally
created to meet the demands of the additional people. This employment
is usually in medical services, retail trade, teaching, clerical assis-
tance, food service, and other professional and personal services. The
number of employees in local government is also expected to increase to
provide the public services needed by the additional population. Indi-
rect or secondary employment related to population increases attributable
to construction at Chief Joseph Dam was determined by ratios of service
employment to population based on 1970 Census data. Payroll estimates
for the indirect employment were determined by pay rates obtained from
the Washington State Department of Employment Security for the Chief
Joseph Dam area. Nearly all workers in the indirect employment category
can be expected to be hired from the local labor pool. The area has a
high rate of unemployment. In mid-1973, the unemployment rate for Chelan-
Douglas counties was 10.3 percent and that of Okanogan County was 10.4
percent. Current employment data are not available by communities but
are assumed to be similar to the county rate. Estimated jobs and pay-
roll created by this indirect employment are shown on table 4.

4.44 Projected Tax Revenues. State and local tax revenues are expected
to rise with an increase in population in an area. However, expenditures
by government for servicing the larger population will also rise. For
local governments, tax income or revenues would consist of taxes on land

and improvements, personal property, and local sales taxes, if any. Per-
sonal property taxes would be based on the value of household furnishings,
boats, and other mobile type property and equipment. Expenses of local
government would include the maintenance and operation of schools, fire
and police protection, and cost of town or municipal governmental activ-
ities. Usually, water supply and sewage user charges cover maintenance
and operation costs. Tax revenues to the state would include sales and
other excise taxes, and business and occupation taxes. Expenses to the
state would include maintenance and operation of highways, state police
protection, and operation of the many agencies of state government. The
estimated tax revenues to the state and local governments attributable
to the construction of Chief Joseph Dam Additional Units are shown on
table 4.
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4.45 New Citizens and Community Standards. Community social structure
is comprised of attitudes, values, and standards of behavior which dis-
tinguish one community from another. Introduction of several hundred
construction personnel and their families into rural towns near the
project site will likely change the social structure of these communi-
ties. Usually inhabitants of rural towns have relatively high levels
of agreement on what kinds of behavior are expected from members of
the community. People generally concur on values and attitudes of
what is good or bad and right or wrong. The relatively high degree of
general agreement on behavioral standards, attitudes and values within
the affected communities would very likely be lessened by the influx of
new members. New residents would not likely share all existing values,
attitudes and behavioral standards. Way of life and patterns of behav-
ior of new citizens would be somewhat different from traditional com-
munity standards. These differences may occur in several ways. For
example, new citizens may have different ideas on what their children
should learn in school and how they should be taught. Patterns of
adult entertainment of new citizens may somewhat differ. If new cit-
izens begin to vote in local elections or participate in community
activities, their values, attiitudes and standards may eventually be
represented to some extent on local school boards, in local politics
and in citizen organizations. Church membership or nonmembership may
reflect religious attitudes and values of the new citizens.

4.46 Some changes in the social structure of the communities near the
project can be expected. Bridgeport, Brewster and Pateros may be the
subject to change, Bridgeport because of its proximity to the project
site, and Brewster and Pateros because of the large ratio of new tem-
porary residents to permanent residents. Coulee Dam and Okanogan may
experience only minor social changes. Overall social changes are
likely to be minimal and may last only for the duration of the project
construction period. However, these temporary changes may lead to
some small long-term social changes. No changes are expected in the
social structure of the Colville Indian community except for the
social impact related to higher incomes of a few residents. The
Colville Indian community is a social and cultural community which is
separate and distinct from those into which new residents will be
moving. Little additional interaction between the Colville Indian
community and these communities will occur as a result of new residents.

4.47 Highway Traffic Safety. The majority of construction workers at
Chief Joseph Dam are expected to commute from Brewster, Pateros and
Omak along U.S. Highway 97 and State Highways 173 and 17. Workers
who reside in Grand Coulee and vicinity will use State Highways 174

and 17. Htgh density traffic will increase the potential for vehicle
accidents and traffic law violations. Analysis of traffic violations
related to previous construction projects indicate that speeding,
drunken driving, and reckless driving will predominate. Probability

4-13
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for accidents involving propurty damage, personal injury and death will

be increased during the construction period. Traffic law enforcement

agencies of the State of Washington, Douglas and Okanogan Counties and

local communities could reduce the number and seriousness of accidents

by radar, strict law enforcement, saturation patrols and other accident

prevention techniques.

4.48 Public Facility Capability of Other Communities. The five communities

of Brewster, Bridgeport, City of Coulee Dam, Okanogan and Pateros are con-

sidered most likely to be selected as places of residence for most workers

and their families. However, workers and their families may also be at-

tracted to other communities within 60 road miles of the project site.

The communities which might be impacted by Chief Joseph Dam workers are:

Chelan Ephrata Soap Lake

Coulee City Grand Coulee Tonasket

Electric City Mansfield Twisp

Entiat Omak Wilbur

4.49 Detailed information is provided for each community in Appendix C,

Analysis of Twelve Other Communities. Population capacity of existing

public facilities is shown graphically for each of these twelve commun-

ities on the following plates. Seven communities, Chelan, Coulee

City, Electric City, Ephrata, Grand Coulee, Omak, and Wilbur have excess
capacity during 1975-1978 to accommodate additional Chief Joseph Dam

related people without expenditures for additional public facilities.

4.50 Five other communities do not have adequate facilities in 1973 to

accommodate additional people during 1975-1978. These communities and

the projected inadequate facilities are as follows:

Entiat - water and sewer

Mansfield - sewer

Soap Lake - sewer

Tonasket - sewer

Twisp - water and sewer
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SECTION 5 - CONCLUSION

5.01 Construction of Chief Joseph Dam and installation of the first 16
hydroelectric generators occurred during 1949-1958. Peak employment
during construction was 1,742 in November 1952. This peak included
1,677 contractor employees and 65 Government employees. In comparison,
peak employment during 1974-1980 construction is estimated at 756
employees (700 contractor and 56 Government) which is about 43 percent
of the 1949-1958 work force.

5.02 In the earlier construction period, workers lived in temporary
housing units, such as trailers or small houses moved in within a

fairly wide radius of the dam. Considerable surplus housing was avail-
able in Electric City-Grand Coulee-Coulee Dam-Elmer City areas from
previous construction programs at Grand Coulee Dam. Today, many con-
struction workers move to a project site and bring their own mobile
homes which are considerably more modern than those of 20 years ago.
During 1975-1978 peak construction activity, about 120 (26 percent) of the
nearly 460 families are expected to move to the area with their own
trailers. The balance of about 340 families will require housing in
rented trailers or in rented dwellings or apartments. Adequate spaces

are available within 60 road miles of the project to accommodate mobile
home housing for all of the construction workers and their families.
However, due to gasoline shortages and a desire of most employees to
live as close as possible to the project site, nearby communities are

expected to be selected as the place of residence by about 2,000 people.

5.03 The most probable expectation is that 2,000 workers and their
families will reside within 35 road miles of the project in the towns

of Brewster, Bridgeport, Coulee Dam, Okanogan and Pateros. Potential
public facilities or service problems for local governmental officials
and planners to consider are summarized in the following table:
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5.04 The overall social and economic impact for a peak of 756 construction
workers at Chief Joseph Dam is expected to be minor. Excess capacities of

public facilities and services to accommodate additional increases in pop-
ulation are available in nearby communities. However, adequate vacant
housing is in short supply. This need can generally be satisfied by
mobile home trailers.
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APPENI) IX A

STUDY PROCEI)URi

I. GENERAL

Steps in the study process iUvolved (1) identification of communities
which could possibly be impacted by construction activities, (2) collec-

tion of data for the area and communities, (3) analysis and evaluation,
and (4) conclusions. Field surveys were made of selected communities in
the study area to collect data pertaining to existing facilities and

services. Other information was obtained from official publications of
government agencies. Information collected was then analyzed to determine

how existing conditions in communi'ios related to anticipated conditions
influenced by construction activities. As a result of the evaluation
and analysis, potential problem areas and nonproblem areas were identified.

2. IDENTIFICATION OF COMMUNITIES

Seventy-six identifiable communities lie within a 50-mile radius of
the Chief Joseph Dam. With the assistance of county planning personnel,

17 communities were selected which would be most likely to attract new
people moving into the area. The selection was based on existing schools,
retail and service establishments, public facilities, convenient com-
muting distance to the project site, and other amenities. The assumption

was made that about a 60-road-mile distance would be the most likely
maximum commuting distance for all but a few employees. The 17 selected

communities with distances in road miles from Chief Joseph Dam are
tabulated below:

Bridgeport (2) Grand Coulee (38) Wilbur (57)

Brewster (14) Electric Citv (39) Soap Lake (57)

Mansfield (18) Coulee Dam (30) Tonasket (59)

Pateros (21) Chelan (41) Entiat (60)

Okanogan (31) Coulee City (41) Ephrata (62)

Omak (36) Twisp (50)

3. COLLECTION OF DATA

Data were obtained by personal interviews in the field, telephone

calls, letters, and published sources. A survey was conducted for each
of the 17 communities to develop an inventory of available public
facilities and services. Special emphasis was placed on schools,

domestic water supply, sewage collection and treatment, police and fire
protection, and housing. Information was obtained from community officials,

W&



school administrators, ut Ii tv companies, and 1 oca 1 businessmen. Data
were also obtained from state and county agencies. Federal and State of
Washington publications of statistical information were used as primary
sources of existi , and ant icipated economic conditions in the study area.
The information covered trends in population, school enrollments, employ-
ment , population service capacity of the public facilities, and other
social and economic data.

4. METHODOLOGY

The following guidelines were used to determine the adequacy of the
existing facilities and services to meet population expansion needs:

a. Water Supply System. The Supervisor of the Hfealth Services Division
of the Washington State Department of Social and Health Services deter-
mined and furnished the maximum supply capacities and the average daily
water use, both in million gallons per day (MCD), for each of the 17
water supply systems. The city supervisor or an equally knowledgeable
person in each community estimated what percentage of average daily
water use was consumed only by small businesses and homes within the city
limits. This accounted for water used for irrigation or industrial
purposes. The average daily per capita water use (gpcd) was determined
by dividing this portion of total water consumption by the town's popu-
lation. To determine the amount of water available for supporting a
population increase, this same percentage was applied to the maximum
water supply capacity. The result was then divided by the daily per
capita water use factor, 228.6 to estimate the maximum population that
could be supported bv the projected water supply. This use factor is
based on the daily minimum supply requirements established by the
Washington State Department of Social and Health Services, as stated
in "Design Standards for Public Water Supplies," May, 1973. The
approach was modified by known local conditions such as limi'ed-size
water mains and leaking water systems.

b. Sewage Disposal Systems. The District Engineer of the Washington
State Department of Ecology furnished the design flow capacity and its
population equivalent for each sewage disposal system and treatment
facility. The 1973 population for each town was subtracted from the
design population equivalent to determine if any excess capacity was
available.

c. Schools. Local school superintendents provided current enroll-
rients, projected 1974-1975 school year enrollments and school capacities
of each school system without consideration of Chief Joseph Dam construction
impact. For each community, the projected 1974-1975 school year enroll-
ment was subtracted fro' the total school capacity to obtain the unused
student capacity. To obtain the unused population equivalent capacity,
this figure was multiplied by the population factor 3.86, which is the
ratio of the total state population to school age state residents (ages
6-18 years) as reported in the 1970 Census.

A-2
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d. The "Supplementary Report of Secondary Schools Recommended for
Accreditation, 1972-1973" provided the accreditation ratings for the high
schools of the 17 towns. Accreditation ratings indicate the schools'

ability to meet all Washington State statutory regulations for secondary

educational institutions and requirements of the State Board of Education
concerning curriculum, personnel, buildings, equipment, instructional
material, and facilities. Accredited high schools are rated from 1 to 3.
Class 1 schools approach a comprehensive program. Class 2 schools meet
more than the minimum standards in some categories. Class 3 schools are
on a 1-year probationary status and must either improve their program
or lose their accreditation.

e. Police Protection. Estimated population capacity of the existing

police protection services was based on the ratio of full-time sworn
police officers or contracted county sheriffs to town residents. This

was compared with a weighted average police protection ratio of 1.1
sworn officers per 1,000 persons for rural and outside urbanized areas
in the United States (hereafter called "rural areas"). This ratio can
be expressed as 909 residents per officer. The ratio was calculated
using 1970 data reported in "Uniform Crime Reports in the United States."
Due to the lack of published or recognized standards of ratio of police

officers to population, this approach was assumed to be a reasonable
proxy measure.

f. Fire Protection. The ability of the established fire departments
to provide protection for additional residents was determined by first
applying the formula

P = C - .85

.12

where "C" is the number of existing engine companies and "P" is the
population capacity. Personnel required was based on a standard of 20
volunteers for each engine company. These guidelines were inferred

from the National Board of Fire Underwriters' "Standard Schedule for
Grading Cities and Towns of the United States - With Reference to Their
Fire Defenses and Physical Conditions," as published and expounded upon
in the International City Managers Association's publication "Municipal
Fire Administration," 1967.

g. The standard requirements, by population served, for personnel and

equipment are presented in the following tabulation:

FIRE ENGINE COMPANY REQUIREMENTS

Population served Number of companies Volunteer firemen

0 - 5,400 1 20

5,400 - 13,800 2 40

13,800 - 22,100 3 60

22,100 - 30,400 3 80

Where the fire equipment had less capacity, such as a jeep tank truck,

the figure for population served was adjusted downward.

A-3
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Ii. The Chief Engineer of the Washington State Survey and Rating Bureau
provided the fire insurance ratings for each of the 17 towns. These
ratings indicate the combined adequacies of the town water supply, fire
department, fire alarm system, fire prevention measures, and building
laws. The ratings range from 1 to 10, where a rating of 1 indicates
ideal conditions.

i. Medical Facilities and Services. The adequacy of medical facilities
and services is based on the hospital capacity, the physician-to-population
ratio, and the dentist-to-population ratio. The existing facilities and
services are compared with the following statistics for Washington State
contained in State of Washington Pocket Data Book 1972, published by the
Office of Program Planning and Fiscal Management, January, 1973.

1. 5.8 hospital beds per 1,000 population.

2. 157 physicians per 100,000 population.

3. 60 dentists per 100,000 population.

5. ANALYSIS AND EVALUATION

The inventory of public facilities produced information on the capacity
of facilities and the present number of people served. Guidelines or

proxy data were obtained from published information and that supplied by
State and Federal agencies concerning the ratio or standards per unit of
public facilities such as water supply, sewage, and police and fire pro-
tection to number of people serviced. School officials provided informa-
tion concerning the capacity of school facilities and expected 1975 enroll-
ment without construction activity at Chief Joseph Dam. Enrollment capacity
was translated into ability to serve present and additional future popula-

tion. For each public facility surveyed in each community, shortages or
surpluses for handling additional people were identified. From this base
of 17 potential communities those communities were identified which would
be most likely to be given primary consideration for residence by personnel
employed at Chief Joseph Dam.

6. CONCLUSIONS

From the analysis and evaluation of collected data, conclusions were
drawn as to which communities would be most likely to attract the Chief
Joseph construction work force. The selection was on the basis of driving
distance from the construction site and available excess capacity of
existing facilities and services. Deficiencies in public facilities are
identified.

7. COURSES OF ACTION

Various means to financially assist affected communities were inventoried.
This included authorized Federal and State economic assistance and develop-
ment programs. Courses of action which the impacted community can pursue
to minimize problem areas are listed in Appendix D.
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APPENDIX B

S-lUDY AREA HEALTH, SCHOOL, AND
WATER SUPPLY FACILITIES

1. GENERAL

This appendix presents detailed data on hospital, medical and dental
facilities, public schools and municipal water supply facilities avail-
able to each of the 17 communities in the study area.

2. MEDICAL AND DENTAL FACILITIES

Each of the 17 towns is within 32 road miles of hospital facilities
and services. The average distance of the communities from the nearest
hospital is 8.82 road miles. Most of the area hospitals, either because
of their location near the border of adjoining counties or because they
provide specialized facilities, are serving areas which extend beyond the
counties in which they are located. The number, capacity, and percent
occupancy of those hospitals most readily available to the 17 study
communities are summarized in table 1. All hospitals except the Ear and
Eye Hospital of Wenatchee provide general medical and surgical services.
Available medical services by county 1/, along with the number of
physicians and dentists with practices located within close traveling
distance of the 17 study communities 2/, are as follows:

a. Douglas County.

Douglas County Memorial Hospital, at Waterville, provides general
medical and surgical services with an extended dare unit and emergency
facilities, including one emergency ambulance. The Coulee Dam Fire
Department operates two public ambulances, and the Bridgeport Fire
Department operates one.

Location Number of Number of
of practice physicians dentists

Coulee Dam 1 1
East Wenatchee 2 4

b. Chelan County.

The Chelan Community Hospital, in the city of Chelan, has facilities
for intensive coronary care, emergency care and in-patient abortions.
Chelan also has a medical clinic. The local funeral home provides ambu-
lance service for the Chelan area. Wenatchee, 82 road miles southwest of

1/Reported in American Hospital Association List of Health Care
Institutions 1972.

2/Reported in Medical Directory, American Medical Assn., 1969
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TABLE B-I

EXISTING HOSPITALS

CAPACITY AND OCCUPANCY

Population 2/
service

Number of 1/ Number I/ capacity of Percent
County and city hospitals of beds hospital occupancy

Chelan

Chelan 1 37 6,379 24.3
Wenatchee 3 186 32,069 64.5

Douglas

Waterville 1 13 2,241 46.2

Grant

Ephrata 1 58 10,000 55.2
Grand Coulee 1 45 7,758 66.7
Moses Lake 1 26 4,483 57.7
Soap Lake 1 38 6,552 76.3

Okanogan

Brewster 1 50 8,621 70.0
Omak 1 27 4,655 70.4
Tonasket 1 30 5,173 50.0

Totals 12 510 87,931

1/Reported in American Hospital Association List of Health Care Institutions,
1972.

2/5.8 beds per 1,000 people, based on statistics for hospital facilities in
Washington. State of Washington Pocket Data Book, published by the Office
of Program Planning and Fiscal Management, January 1973.
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Chief Joseph Dam, has three hospitals, one of which specializes in eye,

ear, nose and throat care. The two general hospitals have intensive care

facilities. 1/ A commercial ambulance service, available to all three

hospitals, operates four ambulances, including one intensive-care car.

Location Number of Number of

of practice physicians dentists

Chelan 4 3

Manson 1 0

Brief 1 2

Cashmere 4 4

Wenatchee 59 23

c. Grant County

Coulee General Hospital in Grand Coulee has a postoperative recovery

room, an intensive-care unit, an intensive-cardiac-care unit, a pharmacy,

a blood bank, an inhalation therapy department, and an emergency depart-

ment. McKay Memorial Hospital in Soap Lake has a postoperative recovery

room, an intensive-care unit, a pharmacy, an extended-care unit, and a

physical therapy department. Columbia Basin Hospital at Ephrata has facil-

ities for postoperative recovery, intensive-cardiac care, selfcare, extended

care, and a pharmacy. The Ephrata Police Department provides ambulance

service for the area. Also, both the Soap Lake and Grand Coulee Fire

Departments operate ambulances. Samaritan Hospital in Moses Lake has

intensive-care facilities, including two ambulances.

Location Number of Number of

of practice physicians dentists

Grand Coulee 2 1

Soap Lake 1 0

Ephrata 6 0

Moses Lake 12 8

d. Okanogan County

Okanogan-Douglas County Hospital, at Brewster, has an intensive-care

unit, an inhalation therapy department, a physical therapy department, an

emergency department and an in-patient abortion service. The affiliated

nursing home provides ambulance service. The Mid-Valley Hospital, at

Omak, has an intensive-cardiac-care unit, a premature nursery, and an

emergency department. The community owns and maintains an ambulance.

The Okanogan Fire Department also operates an emergency ambulance.

l/Intensive care facilities consist of 10 or more of the 42 possible

hospital facilities listed in the 1972 American Hospital Association

Guide to Health Care Institutions.
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Locat ion Number of Number of

of pac t ice p]ys cilns dentists

Brewster 5 1

Pateros I C

Okanogan 1 3
Omak 9 5

Twisp 2 0

Tonasket 3 0

e. Lincoln County.

Location Number of Number of
of practice physicians dentists

Wilbur 1 (Lincoln I

County

Health

Officer)

3. MEDICAL AND DENTAL SUMMNIARY.

The study area is served by 12 hospitals capable of accommodating an
estimated 88,000 residents. No attempt was made to determine the exact

location of people these facilities are presently accommodating, since
the 12 hospitals serve both county and regional population. However, an
average of 310 hospital beds or about 61 percent of those available are

occupied. The remaining 200 vacant beds have an estimated population
capacity of 34,480. These facilities are adequate to serve any foresee-
able demands. A total of 115 physicians are practicing in the area.
The estimated total population of the study area is 66,000. This is a

ratio of about I physician to every 570 residents, or 67 fewer residents

per physician than the state average. 1/ A total of 60 dentists have

practices in the study area. The Washington state average ratio is
60 dentists to 100,000 residents. 1/

4. SCHOOLS.

a. The projected 1974-1975 school-year enrollment of the 17 communi-
ties totals 10,545 students. Total school capacity in the 17 ccmmunities

is 13,676 students, or about 3,131 above the projected 1974-1975 school-

year enrollment. The estimated population equivalent of this difference

is 12,000.

b. The exception to the general undercapacity in the area is the Grand

Coulee Dam School District, which encompasses the towns o1 Coulee Dam,

Electric City and grand Coulee. This school district is operating over

capacity by 250 students. The unused school capacity in the other 14

towns would accommodate 3,325 additional students. The average student-

to-teacher ratio in the study area of 18.6 to 1.0 is more favorable than

the statewide average of 22.0 to 1.0.

I/State of Washington Pocket Data Book 1972, published by the Office of
Program Planning and Fiscal Management, January 1973.
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c. Washington secondary schools are provided with three levels of

accreditation and a nonaccredited classification. All of the secondary
schools serving the 17 communities are accredited. Two are classified
as 3, seven are classified as 2, and six are classified as 1.

d. Table B-2 shows school facilities serving each town, high school
accreditation classification, present student-to-teacher ratio, student
capacity and projected 1974-1975 student enrollment without consideration
of the Chief Joseph Dam construction impact.

5. WATER SUPPLY

a. Both ground and surface water supplies are abundant. The 17 towns
use wells, springs, rivers and lakes as water sources. The Columbia Basin
Irrigation Project has greatly increased the amount of ground water in the
Soap Lake and Ephrata area to the extent that there are now several places
where the water table is within 30 feet of the surface. Alluvial deposits
near Brewster, Bridgeport, Okanogan and Omak yield moderate to large
quantities of water for municipal use. Those municipalities relying on
water obtained from the Columbia River and Chelan River drainages have

adequate quantities of good quality surface water. l/

b. Treatment of ground water in this area is not extensive, although
some of the larger towns do provide purification. Coulee Dam does use
zeolite pressure filters for hardness removal. Nearly all municipalities
utilizing surface or mixed sources provide purification. l/

c. Table B-3 presents water supply and associated data and estimates

the current and excess population capacity of each system.

1/Municipal and Industrial Water Supply, Appendix XI, Columbia-North Pacific
Region Comprehensive Framework Study, submitted by Pacific Northwest River
Basins Commission, Vancouver, Washington, pp. 51-65.

B-5

,I



0 '.0 Li) C - 0 0 N. LI) 0 C.4 LI) 01-4
W D m. C% C1 N r (O C14 NJ N O LP) .-4 '.D U') r- m

m IT C 0 -4 '.D -1 1-4 C1 . 04 C -4 q

44

44 Lrl 41
u r-- rl1
WuI a) -4 1.0 .17 Lf4 C.0 f0 CD0 m N.) C0 00~ Lfl o Co

*- -to "Z 0 o 00~ V) N. Lr-) C0 O N 01% '-4 -T m~ CY) 'T- mIT
0 r- :3 4 CV) L4 N. ,-4 -4 Cl Lf) A- 00 '.0 N1 ast 0 1.0 - LU-

-4

Lr) 44 441
P. ~-4

I U C.0 C 0 C0 0 0D 0 0 0 CD 0 0 C0 0 0.
It. 0 0 C D C 0 0 Lt. Lf) 0) C0 -* 0 0 ON.

r- N0. It 00 C4 IT C4 Ui Nl c 0 aN -r '.0 0 0 '.D'.D
ON 4C/ -4- co -

-4 Ln-4

-4
CN U.

0
44 C

I= 0

Q/ -,4U '.0 O' 0~N Cl) '.0 0 c; c4 LP c0 o o; L)
N.0 4-) -4 ,-4 N -4 cN N* -4 r-4 CN N1 1--i CN -4 -4 .4~-

144

CO U

0
0

a)O 00 ,-1 N. %.D 0 0 m' C0 0) 0) m C - 00 'm.0 4
I W00 *

m -0 C.) .,-4 '.D a' 0 7 C; 1 '. 0 N; c4 c0 '0 N ~Io
rN.Z M -1 C4 - N C -4 - q N 1 N 4 N1 - N1 ~-4 1-4
a' 44W ()ca

00

-4 -H0
0 44-j
o0
,a4-1 41

U -4 a

0) C0 0W4

4j w 41 H o $
toa)On co c 44 0 :

"0 HU p . 4 ) . c o0

0 -. -H 00 0 co0 0 0
0 4 - U4 00 -4C .4 0 0 4

p 0 PL n -

B -6



o
u 0'. c - C, co 'a 'a 0 ~ 0 0 a '7 0 In I '

0 4 04 -.7 0 a4 07 00 r4NN -4 N N N *0

000

.4 0 0 0 0 0 0 0 0 0 4 0 0 a 0 0 0 4

C,' 4) N ' N N - N 00 N a 7 In U4'

C. '4 NNc

m 0 '0 0 - - 4 - 0 a, n N -4' 0 0 0
0)C a, 0a ' N ' a0 In N 4 N e4 N 0

-4 44 -4 N 0 70 0 -4 0 4 4 -4 . 4 '

0 D Ln L, C 44'
;N - '0 C)C, 00 , 0

M4p ~ 0 N 0 0 0 ' 4 0 N 0D 14 4 4r4 0

m~ 'a 'o 'D 0 l oC, 0 L 0 4

> 'oa 0 c o 'o 0 -; 0 0 'a

,-4a44~b >4 'a -7 'a a - -4 - > a~ 'a 'a N -4 '7 a 4 N

4~ o) c: 4 - 0 a -- a ~ -- c: 1-4 04.

%))o
c4 0 s

441 a'

44--4 4 ~ u . .9 . o u

>44 -4 0 0 0 0 - 0 0 N 0 0B-07

64447



APPENDIX C

ANALYSIS OF TWELVE OThER COMMUNITIES

The five communities of Brewster, Bridgeport, City of Coulee Dam,
Okanogan and Pateros are expected to accommodate all of the workers and

families related to construction at Chief Joseph Dam. However, 12
other communities within 60 road miles of the project may possibly be

selected as the place of residence for project workers. These commun-

ities are:

Chelan Ephrata Soap Lake

Coulee City Grand Coulee Tonasket

Electric City Mansfield Twisp

Entiat Omak Wilbur

This appendix describes the public facilities available and estimates

the population capacity of each community.
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1.06 The city of Chelan is on the shore of Lake Chelan, which is a

popular recreation area. Housing vacancies are in short supply. Only

7 houses and apartments were available in late 1973. The three trailer

parks have a heavy demand for spaces during summer months. One of the

three trailer parks is considered suitable for summer use only.
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2. COULEE CITY, WASHINGTON - 1973 population: 588

2.01 Coulee City, located in Grant County, is 41 road miles southeast
of Chief Joseph Dam. Coulee City does not have a planning council, but
Grant County does. The city requires building permits and the City
Council establishes building codes. City zoning ordinances restrict the
use and location of mobile home trailers.

2.02 Coulee City School District, No. 150-204J, has facilities for
grades I through 12, with a maximum capacity of 400 students. The hiph
school is rated 2. The present enrollment is 212 students. The pro-
jected 1974-1975 school year enrollment is 176 students. This does not
take into consideration the possible impact of Chief Joseph Dam construc-
tion. The difference between the 1974-1975 school year enrollment and
the maximum capccity of the school facilities is 224 students, which
gives an estimated population equivalent of 865.

2.03 Solid waste disposal is the responsibility of the individual
residents. However, Coulee City does maintain a sanitary landfill.
Accoiding to the Grant County solid waste disposal plan to be implemented
in 1974, the county will collect Coulee City solid waste and dispose of
it by sanitary landfill measures near Soap Lake, Washington. The Coulee
City sewage system consists of three aerobic lagoons from which the
effluent flows to a small lake. The Environmental Protection Agency
reports that the lagoons do not provide adequate secondary treatment.
The equivalent population capacity of this system is 900. Sources of the
city water supply are two wells and a spring; total daily supply capacity
is 1,440,000 gallons. Storage capacity is 80,000 gallons. The average
water consumption is 40,000 gallons per day. Small businesses and homes
within the city limits consume 90 percent of the water supp]y or a daily
average of 36,000 gallons. The average daily per capita consumption of
this portion of the water supply is 61.2 gallons. The system is completely
metered, but meters are no longer read. The Coulee City water supply
system has an estimated population capacity of 5,670.

2.04 The 10-man volunteer fire crew has access to the city-owned pumper
trucks. The area fire rating is 8. According to the National Board of
Fire Underwriters two pumper companies, if adequately manned, are
standard protection for 13,800 residents. By the same standards the
volunteer crew is ten men short of meeting the fire protection needs of
Coulee City's present population. Coulee City employs one police officer.
Also, a Grant County deputy sheriff resides in the city. The police pro-
tection-to-population ratio is 1 to 588 compared with the average for
rural areas of the United States of I to 909.

2.05 The existing community facilities could support a population
increase of about 300 at which point the sewage system would be operating
at full capacity. The school system could accommodate approximately 865
more residents. The water supply system is capable of serving 5,080
additional residents. The fire department equipment, if manned according
to standards, is adnquate protection for a population increase of 13,200.
Coulee City is a reL rement community with only about five vacant houses
for rent, no apartment units, and about 20 trailer spaces vacant and
available.

C-4



3. ELECTRIC CITY, WASHINCTON - 1973 population: 864

3.01 Electric City is located 39 road miles east of Chief Joseph Dam

in Grant County. The school and solid waste disposal facilities are

discussed in the Coulee Dam summary. Electric City has a local planning
commission and building codes and requires building permits. The cityzoning ordinances restrict the location and use of mobile home trailers.

3.02 Three wells supply water for Electric City residents; total supply
capacity is 1,900,000 gallons daily. Storage capacity is 300,000
gallons. The average daily water use is 200,000 gallons. An estimated

46 percent of the water consumed is used by small businesses and homes
within the city limits, a daily average of 92,000 gallons. The daily
average per capita use of this portion of water consumed is 106.5 gallons.
The estimated population capacity of Electric City's water supply is
3,820. The Electric City sewage system discharges into the Grand Coulee
waste-water plant. The equivalent population capacity of this system is
3,000. The combined population of these two towns is 2,450.

3.03 Electric City also contracts with Grand Coulee for the police

protection provided by three officers who cover both communities. This
is a ratio of one officer for every 816 residents or 93 fewer residents
per police officer than the average for rural areas. The city owns two
pumper fire trucks manned by 25 volunteer firemen. The fire insurance
rating for this area is 7. According to standards used, two pumper
trucks are acceptable protection for towns with populations totaling
13,800. A 25-man crew is more than adequate for up to 5,400 residents.

3.04 The school system serving Electric City is the Grand Coulee Dam
School which is discussed under Coulee Dam, Washington. The Coulee Dam
sewage disposal system can accommodate 550 more residents between the
two communities. The water system is capable of providing for
approximately 2,960 more residents. Fire protection equipment can
provide for up to 12,900 additional residents. The 25-man volunteer
crew is of adequate size for an increase of 4,500 residents. Police
protection is adequate for about 280 additional Electric City and/or
Coulee Dam residents.

3.05 Rental houses and apartment units are scarce in Electric City
with only about seven houses and three apartments available. Three

trailer parks had 109 spaces with 25 vacancies. House rentals were

$60 to $225, apartment rentals $40 to $185, and trailer spaces

averaged about $40.
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4. I*NTIAT WASHI IG;TON - 1973 p(opu]at ion:

4.01 Entiat is loat o( 00 rold miles southwest of Chief Joseph Dam in
Chelan County. Entiat has a local planning commission. Building permits
are required and the citV counciLL has adopted the 1958 Uniform Building
Codes. The city does have zoning ordinances, but there are no restric-
tions on the use or location of mobile home trailers. Regulation of

mobile home sites is expected in the near future.

4.02 The Entiat School System includes grades 1 through 12. The max-
imum student capacity is approximately 500. The present enrollment and

the projected 1974-1975 school year enrollment is 306 students. The

latter is without consideration of Chief Joseph Dam contruction impact.

The high school is rated 1.

4.03 The individual residents are responsible for arranging solid waste

collection services through a commercial contractor. However, Entiat

does own a municipal dump. Two sewage systems serve Entiat. The town

sewer system serves one church, one laundromat, one store, offices for

the U.S. Forest Service and three organizations, Library, City Hall, a
gas station, and eight residences, all located in a certain area. This

is a nonoverflowing lag.oon type system, which meets Environmental Pro-

tection Agency and Department of Ecology standards. The school operates
an extended aeration treatment facility to serve the school and 18 area
homes. The existing systems are used by about 30 percent of the town's

population or about 113 residents. The combined capacity is approximately

226. Two wells furnish the city's water supply. The total pumping

capacity would be 2,300,000 if both pumps are used, but this figure is

deceiving because it includes an emergency prp . The average amount of
water pumped daily from the wells is 140,000 gallons. The average daily

use is 45,000 gallons residential and 54,000 gallons business. The
difference between the use and the amount pumped is due to a leak within
the system which is difficult to find, because the main lines are not

metered. There is a meter at the pump and a meter for each customer.
The City Superintendent feels that at this time the city could serve,

waterwise, ten more families or 38 additional people.

4.04 The city owns tw'o pumper fire trucks, maintained and operated by
20 volunteer firemen. The area fire insurance rating is 6. The

National Board of Fire Underwriters indicates that two pumper companies,
manned according to standards, is sufficient protection for towns with

populations ranging up to 13,800. A 20-man crew by the same standard
is adequate for manning one pumper truck and providing protection for up
to 5,400 residents. Entiat contracts one deputy sheriff, a ratio of one
sheriff per 373 residents. This is 536 fewer residents per sheriff than

the average for rural areas in the United States.

4.05 The existing community facilities will support an estimated 38 more

residents, at which point the water system wiil be operating at full

capacity. The sewage system is sufficient for a population increase of
approximately 110 persons. Entiat could accommodate 536 more residents
without exceeding the average population-to-police protection ratio for
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rural areas. The Entiat School could accommodate about 750 more residents.
Due to the small size and capacity of firefighting equipment, the volunteer
fire department is equipped to handle a population increase of only about
400. Vacant housing in Entiat is in short supply.
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5. EV'iRATA, WASHiNCTON - 1973 population: 5,150

5.01 Ephrata, Washington, located in Grant County, is 62 road miles
northeast of Chief Josc:h Dar". Ephrata has . local planning commission
and building codes, and requires building permits. The city zoning
ordinances restrict the location of mobile home trailers.

5.02 Ephrata schools include grades I through 12 with a maximum capacity
of 2,200 students. The present enrollment is 1,590 students. The pro-
jected 1974-1975 school year enrollment without consideration of the
Chief Joseph Dam contruction impact is 1,580 students. The total school
capacity exceeds the 1974-1975 projected enrollment by 620 students,
giving an estimated population equivalent of 2,390. Ephrata's high
school is rated 1.

5.03 The city provides solid waste collection and owns a sanitary land-
fill. The Ephrata water system consists of seven wells; the daily supply

capacity is 6,500,000 gallons. Average daily consumption is 1,900,999
gallons. Small business and homes within the city limits account for
approximately 75 percent of the total water consumption or an average
of 1,425,000 gallons daily. The average daily per capita use of this
portion is 276.7 gallons. The system, which is capable of supplying
water for approximately 21,320 residents, is metered. The Ephrata
waste treatment plant is a lagoon system proving secondary treatment.
The population equivalent design capacity is 9,000.

5.04 Ephrata owns four pumper trucks and one mobile disaster truck.
Thirty volunteers comprise the firefighting crew. The fire insurance
rating for this area is 5. According to standards outlined by the
National Board of Fire Underwriters, four pumper companies are adequate
protection for towns with populations up to 30,400. A 30-man crew is
more than adequate protection for 5,400 residents. Ephrata employs 14
police officers. This is a ratio of approximately one officer for every
367 residents, or 542 fewer residents per officer than the average for
rural areas in the United States.

5.05 T7he existinc ccr nity facilities can support tip to approximately
2,390 more residents, !L which point the school system will be operating

at full capacity. The sewage disposal system is capable of servicing
3,850 more people. The water system can supply i6,150 more residents.
An increase of 7,590 residents would bring the Ephrata police protection-
to-population ratio up to the average for rural areas. The fire depart-
ment is equipped to handle up to 25,250 more residents, but the present
crew size limits the department's popuiation capability to 250 more res-
idents. However, if 10 more volunteers were to join the present crew,
the department could provide protectiin for up to 8,650 more residents.

5.06 Ephrata has very few housing vacancies available for any increase
in population. During November 1973 there were about 10 houses, 20
apartment units, and five trailer spaces for rent.
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6. GRAND COULEE, WASHINGTON - 1973 population: 1,586

6.01 The city of Grand Coulee is 38 road miles east of Chief Joseph
Dam. Discussions of the school district and solid waste disposal per-
taining to Grand Coulee are included in the summary for the city of
Coulee Dam. Grand Coulee has a local planning commission, and the
city council has established building codes. The city requires build-

ing permits. The city zoning ordinances allow the use of mobile home
trailers when they are properly located.

6.02 Water for Grand Coulee residents is pumped from Franklin D.
Roosevelt Reservoir. The maximum daily supply capacity is 1,440,000
gallons. Average daily water use is 450,000 gallons. Small busi-
nesses and homes within the city limits consume about 60 percent of
the total water used or an average of 270,000 gallons per day. The
average daily per capita use is 177 gallons. The system is metered
and its estimated population capacity is 3,780. The sewage disposal
plant serving both Grand Coulee and Electric City includes secondary
treatment facilities; the equivalent population capacity is 3,000.
The combined population of these two towns is 2,450.

6.03 The Grand Coulee Police Department employs three officers to
provide protection for both Grand Coulee and Electric City. This is

a ratio of one officer for every 816 residents, or 93 fewer residents
per police officer than the 909 average for rural areas. Population
capacity is 3,333. Fifteen volunteer firemen man two city-owned
pumper trucks. Two pumper companies with adequate staffing are up to
standards for protection of towns with populations totaling 13,800.
The firefighting crew lacks five men in meeting the same standards for
Grand Coulee's present population. The fire insurance rating for this
area is 6.

6.04 The school system serving Grand Coulee is the Grand Coulee Dam
School which is discussed under Coulee Dam, Washington. The water
system can supply approximately 2,190 more residents. The sewage dis-
posal system can service 550 more Electric City and/or Coulee Dam resi-
dents. The fire department is equipped to provide protection for up
to 12,200 more people if properly staffed. If five more volunteers
joined the department, it would meet staffing standards for one pumper
company and could provide protection for 3,814 more residents. Police
protection is adequate for about 280 more Electric City and/or Coulee
Dam residents.

6.05 House rentals in Coulee Dam ranged from $80 to $200 per month and
the survey indicated about 12 vacancies. Apartment rentals were $60 to
$180 with four vacancies. One trailer park of 186 spaces has 71 vacant.
Trailer space rentals were about $35 to $60 per month.

C-9
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7. MANSFIELD, WASHINGTON - 1973 population: 303

7.01 Mansfield, located in Douglas County, is 18 road miles south of
Chief Joseph Dam via a rural road and 36 road miles over State highways.
Mansfield has no local planning commission or building codes, nor does
the city require building permits. The city zoning ordinances apply to
only two square blocks of the downtown area.

7.02 Mansfield schools, covering grades 1 through 12, have a maximum
capacity of 250 students. The present enrollment is 120 students and
the projected 1974-1975 school year enrollment is 127. The latter is
without consideration of Chief Joseph Dam construction impact. The
difference between the present capacity of the school facilities and
the projected 1974-1975 school year enrollment is 123 students. The
estimated population equivalent of this unused student capacity is 475.
The Mansfield High School is rated 2.

7.03 Mansfield presently owns a municipal dump which is unsanitary due
to uncontrolled burning, rodents, insects, and inadequate cover opera-
tions. 1/ By 1974 the County Solid Waste System will transfer solid
waste from Mansfield to a sanitary landfill near Waterville. The exist.nl
sewage treatment facility consists of a septic tank followed by an aerobic
rock filter and a subsurface drain field. This treatment system does not

presently meet the current State Wastewater Discharge requirements. I/
The city of Mansfield is presently applying for a grant through the State
Department of Ecology for State and Federal monies to upgrade the
existing treatment facilities. The original population equivalent design
capacity of the present system is 400. It is now serving an equivalent
population of about 274. The source of the Mansfield water supply syst:.-
is two wells. The daily supply capacity is 580,00n gallons. The average
daily use by Mansfield small businesses and homes is 40,000 gallons or
132 gallons per capita. The water system is not metered. Its estimated

population capacity is 2,450.

7.04 Mansfield has one appointed part-time police officer and one part-
time special deputy. Douglas County Fire District No. 5 owms five truk,:s
one of which is a pumper truck. Fifty volunteers comprise the volunteer
firefighting crew. The fire insurance rating for this area is 8.
According to the National Board of Fire Underwriters, one pumper companv
comprised of a 20-man crew is adequate protection for up to 5,400
residents. By the same standards, a 50-man crew is 10 over the required
staffing for two pumper companies, adequate protection for up to 13,800
residents.

7.05 The sewage disposal system must be improved before it can support
a population increase. The water supply system, however, is adequate for
a population increase of about 2,230. Assuming that the service of two
part-time police officials is equal to that of one full-time officer,
Mansfield's population can increase by 606 before exceeding the average

1/Douglas County Washington Comprehensive Water and Sewer Plan,1970-1990
prepared by Munson-Nash-Futrell and Associates. Submitted 26 August 1969.
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population-to-police-protection ratio of rural areas in the United States.
Both the existing fire protection equipment and crew are up to standards

protection for 5,100 more people. The school system can accommodate
approximately 475 more residents. Vacant housing is practically non-
existent in Mansfield.
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8. OMAK, WASIHilN('ION 1973 poputlat ion: 4,400

8.01 Omak is IOcat id 36 road miles north ot (Ihiel Joseph Dam in ()kao, ;pw

County. The town has a local planning commission and building codes and

requires building permits. Town zoning ordinances allow for the use and

location of mobile home trailers.

8.02 Omak Public School District No. 19 includes kindergarten through

grade 12; maximum capacity is 1,900 students. The present enrollment is

1,589 and the projected 1974-1975 school year enrollment is 1,613. The

latter figure does not consider the possible impact of Chief Joseph Dam

construction. The difference between the projected 1974-1975 enrollment

and the present school capacity is 287. The estimated population

equivalent of this unused school capacity is 1,108. The Omak High

School is rated 3.

8.03 trmak and Okanogan jointly own a sanitary landfill an- both contra

a commercial solid waste collection company. A sanitary sewer system

and a primary and secondary treatment plant serve virtually all homes

and establishments within Omak; maximum population capacity is 6,000.

Omak obtains water from four wells; total supply capacity is 6,670,000

gallons per day. Storage capacity is 1,865,000 gallons. I/ Average

daily consumption is 2,600,000 gallons. Small businesses and homes

within the town limits use an estimated 90 percent of the total water

consumed or an average of 2,340,00 gallons or 531.8 gallons per capita

per day. Water customers are not metered. This high per capita use is

likely to be due to water being wasted or leakage in the piping system. 1/
The Omak water system is capable of supplying up to an estimated 12,000

people.

8.04 Omak employs eight full-time police officers or one officer for

every 550 residents. This is 359 fewer residents per police officer than

the average police-protection-to-population ratio for rural areas. The

town owns three pumper fire trucks and employs a full-time fire department

chief. Thirty volunteers constitute the firefighting crew. According to

standards used by the National Board of Fire Underwriters, three pumper

companies adequately manned are sufficient protection for towns with pop-

ulations up to 22,100. By the same standards, a crew of 30 volunteers is

more than adequate for up to 5,400 residents. The fire insurance rating

for this area is 6.

8.05 The existing community facilities can support an estimated popula-

tion increase of about 1,100 at which point the school system will be

operating at full capacity. The sewage system can support 1,600 more

residents, and the water system can supply up to 7,600 more. The Fire

Department presently is equipped to handle up to 17,700 more people and

staffed to provide protection for 1,000 more residents. Police pro-

tection is adequate for about 2,870 additional people. Few housing

vacancies were found in Omak. High demand by recreationists usually

creates an extremely short supply during the summer months.

I/Comprehensive Water and Sewer Plan, Okanogan County, Washington,
R. W. Beck and Associates, 1967.
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91.(01 Soap l.ike i. loc ited ')7 roid iii ls southast of Chief Joseph Dam.
The town has .1 Ic I pLocnaiu, comMI son wit h liilding codes and requires
bu, ild i on t.; to'n zoo ino, ordinances allow the u:ia and location of
mob; c ilome tra lr1

9.02 The Soap Lake Sh oe 1 SYw ter includes kindergarten through grade 12.
it can accorioodate i to 640 s tudents. The present enrollment is 440
students, but is expected to (ecreasc to 430 tudents bv,, the 1974-1975
school year. Th, diF fct-once between tho capacity of the school system
and the projected I,7,,-197 school year enrollment is 210 students. The
estimated population cuuivalent is 610. Although a new elementary
school building will ), cunstructell in 1974, it will have the same
student capacity as thc building presently in use. The Soap Lake High
School is rated 1.

9.03 Soap Lake obtain:n; dor!ustic water from two wells. Total supply
capacity is 2,140,0600 ;allons per day. Storage capacity for the water
system is 300,00f gal ions. Th, average dailv use is 250,000 gallons.
Small businesses and homes within the town limits tap about 90 percent
of the water consumed or a daily average of 225,000 gallons. The
average per capita _ise oC this portion of the average water consumption
is 186.5 gallons per day. Soap Lake's water supply system is metered
with both individual mteters and a master flovaneter at each well. The

system is capable of supporting about 8,420 residents. The Soap Lake
sewer collection -\'steti, which serves almost the entire town, is in a good
state of renair. liFe I)istrict Engineer of the Washington State Depart-
ment of Ecology, ho%;evr, maintains that the sewage treatment facility,
built in 1948, should the replaced. The tow-n provides a solid waste
collection s2ry'c'c .I1'd . nsanitary landfill. Soap Lake owns one

pumpei fire truck :rAd a tanker. Fifteen volunteers comprise the fire-

Lighting crew. ;ccording to standards used, one pumper company sup-
porte.i 'I), -i :,.ci- is adeqiate protection for up to 5,400 residents. The
area tir, in-urance rating is 7. The town employs two policemen. This
is a ratio of one o:-fLcer for every 603 residents or 306 fewer residents
per police offc_ than the average for rural areas.

9.04 tih water Lvt-m is capable of supplying up to 7,220 more people.
Soap Lake ;choo s could support a population increase of about 310. The
volunteer firefiitin1' crew is Lacking 5 men for meeting the requirements
for the present Soap Lake population. However, the fire department is
equipped to support up to 4,200 additional residents. Police protection
is adequate for about 610 more people.

9.05 Soap Lake is a popular retirement and vacation community. Housing
is in critical short supply during the summer months. The brief survey
indicated there were about 130 houses, 20 apartment units and two
trailer spaces for rent.
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I0. TONASKET, WASHINGTON - 1973 population: 970

10.01 Tonasket, located in Okanogan County, is 59 road miles north of
Chief Joseph Dam. The town has a local planning commission and established
building codes which require building permits. Town zoning ordinances

restrict the location of mobile home trailers to specific areas.

10.02 The Tonasket School System includes grades I through 12 with a
maximum capacity of 1,000 students. Presently, 920 students are enrolled.
The projected enrollment for the 1974-1975 school year is 938. The dif-
ference between the total student capacity and the projected 1974-1975

school year enrollment is 62 students, or an estimated population equiva-
lent of 240. The Tonasket High School is rated 2.

10.03 Tonasket does not assume responsibility for solid waste disposal.

However, a privately owned sanitary landfill is available to the town

residents. Although the Tonasket sewage treatment facility was designed
to provide secondary treatment for a population of 1,250 it is presently
operating at twice the design capacity under normal flow conditions. The

itv should be expanded. 1/ Additional sewage capacity is currently in
the planning process and is expected to be in operation by the end of
1974. Three wells supply water for Tonasket residents. However, the
water from two of the wells has high iron content and is not entirely
satisfactory for drinking purposes. These two wells are used strictly
for standby purposes. The total supply capacity is 2,520,000 gallons
per day. I/ However, the total firm supply though is 1,440,000 gallons
per day. The total reserve capacity is 310,000 gallons. Average use is
400,000 gallons per dav. Small businesses and homes within the city
limits tap about 85 percent of the total water consumption or an average
of 340,000 gallons or 350.5 gallons per capita per day. The water system
is not metered. It is estimated to be capable of supplying up to 5,350
residents. However, restricted size of water mains will reduce this

population equivalant.

10.04 Tonasket owns one pumper fire truck maintained by 25 volunteer
firemen. According to the standards used, one pumper company with a
20-man volunteer crew is adequate protcction for up to 5,400 residents.

The water system is equipped with fire hydrants and the static pressure
in the system appears to be satisfactory for this purpose. l/ The fire
insurance rating for this area is 6. Tonasket employs two police
officers. This is a ratio of one officer per 485 residents or 424 fewer

residents per police officer than the average of rural areas.

10.05 The sewage treatment plant is currently unable to support a
population increase. The water system may supply up to 4,380 more people
with the assumption of adequate size water mains. Tonasket schools have
adequate facilities to support a population increase of 240. The fire
department could provide protection for up to about 4,430 more residents.

Police protection is adequate for about 850 additional people. Tonasket
had a limited number of housing vacancies available in the fall of 1973.
During summer months, vacancies are practically nonexistent.

4

I/Okanogan County Comprehensive Water and Sewer Plan, R. W. Beck and

Associates, 1967, page 6, Tonasket.
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11. TWISP, WASHIN(GTON - 1973 population: 777

11.01 Twisp is located 50 road miles northwest of Chief Joseph Dam in
Okanogan County. Twisp does not have a local planning commission, but
the county does. The town has building codes and requires building
permits. There are no zoning ordinances.

11.02 Twisp schools presently include kindergarden and grades 1 through
12. A 1974-1975 addition will bring the total student capacity up to
1,000. Presently, 615 students are enrolled in Twisp schools. The
projected 1974-1975 school year enrollment is 645. The difference
between the capacity of the educational facilities and the projected
1974-1975 school year enrollment is 355 students, or a population
equivalent of an additional 1,370 people. The Twisp High School is
rated 2.

11.03 A privately owned sanitary landfill is available to Twisp residents
along with a commercial solid waste collection service. Twisp obtains its
water supply from two wells; the maximum daily pumping capacity is
1,600,000 gallons. An additional well is planned to be in operation by
October 1974. At the present time, the supply capacity does not meet the
maximum instantaneous flow demands. Total storage capacity is 410,000
gallons. An average of 380,000 gallons of water is consumed daily. Small
businesses and homes tap about 95 percent of the total water supply, or an
average of 361,000 gallons a day; consumption of 465 gallons per capita
per day gives a population capacity of 800. The pumps at the well are
equipped with master meters, but only the commercial accounts are metered.

11.04 Presently, Twisp does not have a community sewer system, but relies
on individual septic tanks. The town has formulated plans to install a
lagoon treatment facility and is soliciting Federal assistance to partially
finance the project. l/

11.05 Twisp owns two pumper fire trucks now and is planning to purchase
another this year. Fifteen volunteers comprise the firefighting crew.
Twisp, according to the standards used, has sufficient equipment to provide
fire protection for up to 13,800 people. By the same standards, however,
the firefighting crew is five men below the requirement for Twisp's present
population. Twisp contracts the protection services of three deputy
sheriffs. This is a ratio of one sheriff to 259 residents, or 650 fewer
residents per sheriff than the average population-t)-police-protection
ratio for rural areas.

11.06 The lack of a community sewer system restricts Twisp to only
minimal population increase capabilities. However, the school system
could accommodate up to about 1,370 more residents and fire protection
equipment is adequate for a population increase of approximately 13,000.
Police protection is adequate for about 1,950 additional residents.
Vacant housing in Twisp is in short supply. Very few houses, apartments
or trailer spaces are available.

Problems with the septic tanks, such as river pollution and general
health danger, will increase with additional use.

1/Okanogan County Comprehensive Water and Sewer Plan, R. W. Beck, and

Associates, 1967, page 4, Twisp.
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12. WI LBUR, WASH INGTON - 197 3 popilat ion: 1,140

12.01 Wilbur, located in lincoln County, is 57 road miles southeast of
Chief Joseph Dam. Thc town does riot have a local planning commission,
although the county does. The city council has established building

codes and requires building permits. There arc no zoning ordinances.

12.02 Wilbur Public Schools, District No. 200, include kindergarten
through grade 12. The maximum student capacity is 600. The present
enrollment is 432 students and the projected 1974-1975 school year
enrollment is 430 students. The difference between the capacity of
Wilbur's educational facilities and the projected 1974-1975 school

year enrollment is 170 students; the estimated population equivalent
is 656. Wilbur High School is rated 1.

12.0- The town provides a solid waste collection service and owns a
sanitary landfill. The present sewage treatment facility is a
lagoon system designed for a population of 1,500. Three wells are

the source of Wilbur's water system; maximum supply capacity is
1,500,000 gallons per day. Small businesses and homes within the

town limits use an average of 200,000 gallons daily, or 175.4 gallons

per capita per day. Water usage is not metered. This system is capa-

ble of supporting up to an estimated 6,560 residents.

12.04 Wilbur owns two ladder fire trucks and maintains a pumper truck
owned by Fire District No. 7. Twenty-five volunteers comprise the
firefighting crew. The fire insurance rating for this area is 7.

According to the standards used, 3 engine companies, adequately manned,

are sufficient protection for towns with populations up to 22,100. By

the same standards, 25 volunteers are more than required staffing to
provide protection for up to 5,400 residents. Wilbur contracts the

policing services of the Lincoln County Sheriff who assigns three deputy
sheriffs on rotating shifts to the Wilbur area, providing one officer

for every 380 residents.

12.05 The existing community facilities can support a population increase
of 360, at which point the sewage system will be operating at design

capacity. The school system can support approximately 660 more residents

and the water system can supply 5,420 more. The fire department is
equipped to handle up to 20,960 more residents and staffed to provide

protection for up to 4,260 more. The Wilbur population could increase

by 1,587 residents before exceeding the average population-to-police

protection ratio for rural areas.

12.06 No vacant houses or apartments were found in Wilbur in the fall
of 1973. Two trailer parks with 38 spaces had about 18 vacancies.

Trailer spaces rented from about $35 to about $50.
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APPEND I N 1)

SYNOPSIS oF POSSIHLE ECONOMI C IMI PACT ASSISTANCE

1. GENERAL

This section provides information on various Federal domestic and
State assistance programs for communities such as those which are
impacted by construction activity at Chief Joseph Dam. Funds usually
allocated for assistance are appropriated by the United States Congress
each fiscal year and by the Washington State Legislature each biennium.
As a consequence, it is not practical to assume in advance that adequate
funds will be appropriated in any given year to satisfy all requests.
Such actions as nonappropriation, executive impoundment of funds, or
the gradual phasing out of some domestic assistance programs by general
revenue-sharing render the chances of receiving aid through some of
these programs uncertain. Information on assistance programs was
obtained from various State and Federal agencies and from data contained
in 1972 Catalog of Federal Domestic Assistance, Executive Office of the
"resident, Office of Management and Budget. This catalog, which is
updated each year, is for sale by the Superintendent of Documents, U.S.
Vkvernment Printing Office, Washington, D.C. 20402.

MEDICAL AND DENTAL FACILITIES

There are presently few ongoing funds available which would serve to
fnsure continued support for construction planning or staffing of corn-
-unity medical and dental facilities. However, some of the following
programs may be applicable to the needs of the Chief Joseph study area:

a. Hill-Burton Act (I'ublic Law 91-296). This program provides
rants, loans, and guaranteed mortgage loans for the construction, improve-

ment or expansion ot cormunity health facilities. Congress has authorized
funding of the program for one additional year, although continuance of
the program is questionable. rite to Department of Social and Health
Services, Health Services Division, Hill-Burton Unit. P.O. Box 1788,
Olympia, Washington 98504, Attention 301. Phone (206) 753-5818. Ask
for application form HEW" 537 and Supplemental Form t1SM 524-1.

b. National Housing Act (Public Law 90-448). This program provides
that the Federal Housing Administration, Department of Housing and Urban
Development, may insure lenders against loss on mortgages used to
finance the construction or rehabilitation of private nonprofit and pro-
pr%:Lry hospitals, including major movable equipment. Contact HUD,
Spokane Insuring Office, 920 Riverside Ave. West, Spokane, Wa., 99201.
Phone (509)456-2510.

c. Small Business Administration (Public Law 85-536). This program
provides assistance to medical or dental practitioners on an individual
basis or as a group to obtain direct low-interest loans or insured loans.
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Funds are provided for the conversion or expansion of facilities such as
private health clinics or offices, the purchase, of equipment or materials,
and for working capital. Contact Small Business Administration, Court
House Bldg., Room 651, Spokane, Washington 99210. Phone (509)456-3781.

d. Small Business Administrat ion (Public Law 85-699). Under this
program, individuals or groups of health practitioners may secure lease
guarantees in order to insure the payment of rents. Initial contact for
11 SBA programs should be made with Small Business Administration,
Courthouse Bldg., Room 651, Spokane, Washington 99210. Phone (509)456-
3781.

3. HOUSING

Several programs are administered by the Federal Housing Administration,
Department of Housing and Urban Development, which insure mortgages and
protect the lender against loss on loans. This results in lower interest
rates for the buyer. This form of assistance is available to potential
borrowers in the Chief Joseph Dam study area. Contact Department of HUD,
Spokane Insuring Office, 920 Riverside Ave. West, Spokane, Washington
99201. Phone (509)456-2510. To apply for any Farmers Home Administration
funds, contact the nearest of the following offices:

Coun t Address Phone

Douglas, Chelan 113 Second Street (509)662-5146
Room 103-A
Wenatchee, Wa. 98801

Okanogan 211 Queen Street (509)422-2761
P.O. Box 832
Okanogan, Wa. 98840

Lincoln P.O. Box 3508 (509)456-3724
Terminal Annex
4305 East Trent
Spokane, Wa. 99220

(rant U.S. Bureau of Rec. Bldg. (509)754-4611
Room 207
P.O. Box 1156

Ephrata, Wa. 98823

a. Home Mortgage Insurance (Public Law 73-479). This program insures
mortgages for the construction, purchase, repair or rehabilitation of one-
family to four-family homes. Any person meeting the downpayment requirements
and having a satisfactory credit rating is eligible.

b. Mortgage Insurance for Multi-Family Rental Housing (Public Law
73-479). This program provides mortgage insurance for long-term mortgage
financing of the construction or rehabilitation of rental housing.
Investors, builders, developers, and others who meet FHA requirements for
mortgages are eligible for insured financing under this program.
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c. Mortgage Insurance for Moderate Income Homes (Public Law 83-560).
This program provides for the construction, purchase, or rehabilitation
of single-family homes and one-unit to four-unit rental projects, at
market interest rates, for low and moderate income families. Advantageous
financing terms for home purchase are available to families displaced
by urban renewal or other governmental action. All families are eligible,
subject to income and credit qualifications.

d. Mobile Home Loan Insurance - Financing Purchase of Mobile Homes
as Principal Residence (National Housing Act, Title 1). This Federal

Housing Administration program insures lenders against losses on loans
made to individuals purchasing mobile homes for principal places of
residence. The borrower must give assurance that his unit will be placed
on a site which complies with FHA standards and with local zoning require-
ments.

e. Mortgage Insurance for Development of Mobile Home Courts (Public
Law 84-345). This is a program which provides mortgage insurance for the
development of mobile home courts.

f. Farmers Home Administration (Public Law 80-117 and Public Law

89-754). This program assists, through direct loans and guaranteed
insured loans, public or private nonprofit organizations interested in
providing sites for housing. Provision is made for the acquisition and
development of land in rural areas for subdivision into adequate building
sites. Sites are sold on a nonprofit basis to eligible low and moderate
income families, cooperatives, and nonprofit organizations.

g. Farmers Home Administration (Public Law 89-117 and Public Law
91-606). This is a program of direct loans and guaranteed insured loans
whereby, in communities of less than 10,000 population, individuals can
apply for low-interest loans for the purchase or construction of houses.
Such individuals must, however, have adjusted yearly incomes of less than
$10,100. Individuals with adjusted yearly incomes of less than $7,000
can qualify for an even larger subsidy.

h. Farmers Home Administration (Housing Act of 1949 as amended).
This program can provide direct loans and guaranteed insured loans for
the purchase, improvement, or repair of rental or cooperative housing
in communities of less than 10,000 population. Funds may also be used to
provide recreational and service facilities appropriate for use of the
dwellings and to buy and improve the land on which buildings are to be
located.

4. POLICE PROTECTION

a. The Law Enforcement Assistance Administration, Department of
Justice (Public Law 93-83). This program provides matching 85 percent
grants to assist states and local governments in implementing programs
and projects to strengthen and improve law enforcement. If need is so
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Room 5103, Arcade Bidg., 1319 Second Ave., Seattle, Washington 98101.
Phone (206)442-1170.

b. Farmers Home Administration Pubtic iaw 92-41 )). This program
can supply matching funds and loans wihich are administtored by the State
of Washington for police protection, including the purchase of equipment
and the construction of facilities. This is restricted to communities
with populations under 5,500. Fixed guidelines have not yet been estab-
lished for this program.

c. The Economic Ievehlpment Administration (Public Law 89-136, as
amended). This provides for grants and loans up to 80 percent of the
amount needed for the financing of police facilities. Economically
underdeveloped areas such as Chelan, Douglas, Okanogan and Grant Counties
may qualify for these funds if utilizing them in this way would enhance

economic development and help to overcome economic obstacles. In other
words, it must help create an environment which is conducive to the
creation of jobs. Contact for all EDA programs should be made with
Economic Development Administration, 415 First Ave. North, Seattle,
Washington 98109. Phone (206)442-0596.

5. FIRE PROTECTION

a. Farmers Home Administration (Public Law 92-419). Communities
with populations less than 5,500 may apply for matching funds and low-
interest loans for the construction of municipal fire protection
facilities and for the purchase of equipment.

b. Economic Development Administration (Public Law 89-136). This
program provides for the acquisition of fire protection facilities in the
same way and with the same provisions as noted earlier in the section on
police protection.

6. TRANSPORTATION

a. FederalHij,,avAdministrat ion (Public Law 91-605). This is a
program of 70-30 Federal-State matching funds for eligible counties and
municipalities. fn addition, Chelan and Douglas Counties may qualify

for special economic growth funds under this law for highway construction
and improvement. Apply well in advance of need to the Washington State
Department of Highways. Contact George Andrews, Director, Washington
State Department of Highways, Highway Administration Bldg., Room 3D-33,
Olympia, Washington 98504. Phone (206)753-6054.

b. Federal HihwavyAct (Public Law 93-87). This 1973 legislation
makes funds available to rural communities by Fiscal Year 1975 for the
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development of rural mass transit systems. Specific guidelines have
not been established, although applications for funds will be made
through the Washington State Department of Highways at the above address.

c. Farmers Home Administration (Public Law 92-419). This program
may provide matching funds and loans for municipal street improvements,
such as widening streets in rural towns with populations less than
5,500.

7. SCHOOLS

The United States Office of Education, Department of Health,
Education and Welfare, administers assistance programs to schools in

Federally impacted areas (Public Law 81-815 and Public Law 81-874).
Such schools will receive Federal monies. Make initial contact for
both of these programs with James J. Oechsner, Federal Budget Administra-
tor, Office of Superintendent of Public Instruction, Box 527, Olympia,
Washington 98501. Phone (206)753-7345.

a. School-Affected Federal Impacted Areas (Public Law 81-874)
School-affected Federal impacted area funds are administered on a per
student basis, the rate per student based on whether or not his parents
live on or off Federal land or are employed on Federal property.

b. Office of Education School Construction Grants (Public Law
81-815). Federally impacted areas would be entitled to these funds for
construction. However, educational agencies would be in severe compe-
tition with other impacted areas. Few of these construction grant
funds have been available in the last six years.

8. POWER FACILITIES

a. Small Business Administration (Public Law 85-699). Funds in the
form of direct and insured loans could be made available to communities
wishing to expand electrical facilities or other utilities. If a county
or municipality forms a local development company which can secure loans,
the company could in turn loan to public or private utilities seeking to
expand energy facilities. Loans to local development companies are for the
purchase of land, buildings, machinery, and equipment or for constructing
or modernizing buildings.

b. Economic Development Administration (Public Law 89-136). For
counties deemed to be economically underdeveloped, 80 percent loans and
grants could be made for the expansion and improvement of power facilities.
The law includes the provision that EDA funds used in this way must help to
enhance the economic development of the area.

9. WATER SUPPLY

a. Washington Futures (Referendum 27). Under this new program 40
percent grants may be made to local governments for the construction,
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improvement, or expansion of water sources, ste ra,,.e and treatment

facilities. Facilities must meet State standards and awarding of funds
must be made by the Washington State D)epartment of Health. Send appli-

cations to Ms. Rebecca McGee, Office of Community Development, 100 Insur-

ance Bldg., Olympia, Washington 98504. Phone (206)753-4022.

b. Economic Development Administration (Public Law 89-136). Under

this program 80 percent grants and loans can be made for the construction,

improvement, or expansion of water systems in economically underdeveloped
areas. Such facilities must, however, help enhance economic development
and help overcome economic obstacles in an area or EDA funds cannot be

used.

c. Farmers Home Administration (Public Law 87-128). This program

provides for project grants and loans for the improvement and expansion

of water systems for rural towns with populations less than 5,500. Con-
tact nearest County Farmers Home Adminictration Office.

10. SEWER SYSTEMS

a. Economic Development Administration (Public Law 89-136). This

program provides up to 80 percent grants and loans for the development of

sewage systems in des~gnated economically underdeveloped areas. This use
of funds must enhance L-onomic growth and development of the areas in

question.

h. Farmers Home Administration (Public Law 87-128). This program
provides for project grants and loans for improvement and expansion of

sewer systems in rural communities with populations less than 5,500.

c. Environmental Protection Administration (Public Law 92-500).

This program provides construction grants in amounts up to 75 percent of
the cost of sewage treatment systems. State of ashington Department of
Ecology provides 15 percent seed money" for approved projects. Apply

to the regional EPA Office at 1200 6th Ave., Seattle, Washington 98101,

or call (206)442-1200. In addition, apply to Mr. Rhys Sterling, Washington
State Department of Ecolocy. Olympia, Washington 98504. Phone (206)753-3886.

11. SOLID WASTE

a. Farmers Home Administration (Public Law 92-419). This program

provides grants and loans for the improvement and expansion of rural
solid waste collection and treatment facilities.

b. Economic Develoment Administration (Public Law 89-136). This
program can provide grants and loans totaling up to 80 percent of the

cost of construction, improvement, or expansion of solid waste facilities.
Such facilities would have to help enhance economic development in

economically underdeveloped areas.
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c. Washington State Department of Ecology has a program providing
grants for 50 percent funding of new construction, as well as for im-
orovement of solid waste disposal sites. Funds may also be used for the

acquisition of necessary equipment. Counties must determine the costs of
new construction or improvement of sites and submit an alternate plan for
funding without the use of State funds. All planning must be financed

and carried out by the county in question. County governmental authorities
should make application through the Washington State Department of Ecology.
Initial contact should be made with Mr. Avery Wells, Washington Department

of Ecology, Olympia, Washington 98504. Phone (206) 753-6883. In order
to qualify for the solid waste project grant, the plan submitted by a

county must meet the following criteria:

(1) It must include an approved management plan.

(2) It must provide for a permit system covering the annual
licensing of solid waste disposal sites.

(3) It must provide for solid waste management standards which
meet or exceed Washington State standards.

(4) It must provide for an organization to operate the system.

(5) It must provide for the establishing of a financial system
to pay for operation and maintenance of the solid waste disposal system.

12. RECREATIONAL FACILITIES

a. Bureau of Outdoor Recreation, Department of Interior (Public Law

88-578 as amended by Public Laws 90-401, 91-485, 91-308 and 92-347).

Funds are available under this program for the acquisition and development

of recreational projects such as parks, playgrounds, swimming pools, and
for support facilities such as roads and water supplies. Funding is not

available for the operation and maintenance of facilities. For additional

information and application for funds, contact Stanley E. Francis, Admin-
istrator, Washington State Inter-Agency Committee for Outdoor Recreation,

4800 Capitol Building, Olympia, Washington 98504. Phone (206) 753-7140.

b. Economic Development Administration (Public Law 89-136).
Economically underdeveloped counties may qualify for grants and loans
to 80 percent for the development and improvement for recreational

facilities. However, these facilities must contribute to the economic
development of an area for these EDA funds to be available.

c. Small Business Administration (Public Law 85-536). This

program can supply direct or insured loans for the private development

of recreational facilities such as bowling alleys, golf courses, etc.

d. Farmers Home Administration (Public Law 92-419). For rural
communities of less than 5,500 population, matching grants and loans

are available for the development of recreational facilities such as
parks, swimming pools, campgrounds, etc.
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SUMMARY OF FINDINGS AND CONCLUSIONS

.01 According to the Army Corps of Engineer projections:

A. Chief Joseph Dam construction workers will begin arriving

in the area in mid-1974 and the last workers will leave in late

1979.
B. The peak work p-, riod (with 825 workers) will be from early 1976

to early 1978.
C. Peak population (workers and families) will amount to approximately

2200 "impact" people.

. 02 The six communities which can be expected to accommodate most of
the new population are: Bridgeport, Brewster, Pateros, Coulee Dam,

Okanogan, and Mansfield. Unincorporated Bridgeport Rar will also grow.

.03 If it were not for the Chief Joseph Dam construction, popilation

expansion of the aforementioned communities would be expected to be modest.

.04 On the basis of analyses of such factors as "time-distance" travel,
hoosing and community facilities availability, and other community character-
istics, the following projected allocation (Alternative III) of the 2200 impact

pipulation has been prepared and is recommended for planning purposes:

Bridgeport 600
Brewster 500
Bridgeport Bar 220
Pateros 220

Coulee Dam 330
Okanogan 110

Mansfield 50
Other "outside" Areas 170

Total 2200

.05 Capacities of most community facilities appear adequate to provide
for the needs of the projected future populations; however existing housing

will be inadequate in all of the "impact" communities except for Okanogan.

.06 Since Bridgeport is expected to house the greatest number of "impact"

people, its public facilities will experience the greatest pressure. It
appears that both school and sewer facilities will need to be expanded to
meet adequately Bridgeport's total population needs during the next five years.

JI



INTRODUCTION

i.01 The purpose of this report is to update the Army C-rps of Engineers
February 1974 Chic-f Joseph Dam Community Impact Report and identify the
probable places of residence .f the 2,200 new population projected for
the "impact" area. Six communities, Bridgeport, Brewster, Pateros,
Coulee Dam, OkanogLan and Mansfield have been listed as the localities
which will be expected to accommodate most of the new arrivals.

i. 02 Section I of this report presents the current status of community facilities
(water systems, sewer and solid waste disposal systems, schools, police
and fire protection, medical-dental and hospital facilities, and housing) and
the updated population service capacity for the different facilities. Update
information in Section I was obtained by interviewing knowledgeable
people in each community in reference to changes in condition and extent
of public facilities since the original research in the summer of 1973.

1.03 In Section I, historical population trends and projections to 1975,
1978, and 1980 are shown, based on the assumption of no construction
activity at Chief Joseph Dam. Different analysis techniques were used
because of different characteristics of the six communities.

i. 04 In Section III, population has been projected for the target communities
under three alternative futures, all of which consider such factors as popula-
tion increases during the Chief Joseph Dam construction period, time-
distance relationships, housing availability, capacity of public facilities,
and the availability of amenities such as recreation and commercial outlets.

i.05 Section IV presents a comparison of the population support capacities
of public facilities with projected population levels for the respective
communities. Section V contains the report conclusions.

i. 06 Portions of this report are reproduced from the Army Corps of Engineers'
February 1974 report; other portions are based upon new information and
interpretations.

1. 07 Since future conditions involving, for example, interest rate levels,
zoning regulations, building code requirements, cost of fuel, or environmental
Controls may alter population settlement patterns, it is impossible to be
certain that any set of population allocations will actually materialize as
projected. However, by evaluating key development indicators, it is
possible to identify the most likely population allocations to the subject
communities.

i.08 Tnus the recommended set of planning projections for the six communities
represents our best judgement of probable development trends within the six-
community impact area.

i i-I



;igjlb )N I - (>()MMLUNITY IMPACT1

', U I[ : UlStrUctijfl , 1i St~taL~flt oCitivitieJs at hLhi(:f Joseph DaM will

o,-,i si an ,stiinatecd maxium locil population increase of approximately
U 20 p , ple for about 2. :3 ytars.1 This portion of the community impact

inatysis evaluates the -istinj capability of these communities to absorb

:i, increased population.

!. 02 onstruction employees will most likely live within a short commuting
disL tnco: of the project site if suitable housing facilities are available.

HIAj i cost and possible shortages of gasoline may require car pools and the
tse, )f buses for those workers who commute longer distances. Other
,'I It, ra employees are likely to consider in selecting a community are quality
.,n,, capacity of school systems, adequacy of shopping facilities, quality and
capacity of water and sewer systems, other public facilities, and general
attractiveness of the community. Existing available housing is in short

supply in all nearby communities and living quarters will probably consist
of nouse trailers or large campers. Based on experience with other large
co)nstruction projects, about 25-30 percent of construction workers will

bring in their own units. Additional trailer housing will have to be provided
by private enterprise, major project contractors, or local or Federal
G)vernment or by joint sponsorship. The short peak project construction period
of 2 . 5 years will not likely attract private investment funds for permanent
housing. Total construction period is expected to be at least 5' years.

1.03 Six towns within 39 miles, over improved highways, of the project
were projected to absorb the 2,200 increase of project population. These

towns and their estimated project-related population increases were
dc termined by a weight system that included selection criteria such as

mmuting distance, capacity of public facilities, and other attractive
:dctors. These towns are Bridgeport, Brewster, Pateros, Coulee Dam,
_kan,)jan and Mansfield.

nrid ep ertWa shnqton

1.04 Bridgeport, in Douglas County, is two road miles from Chief Joseph
j),-,n. The city does not have a local planning commission. Planning assis-

'-i.-e is provided by Douglas County. The city requires building permits
,, is building codes. Although there are zoning ordinances, there are
n) restrictions on the location or use of mobile home trailers.

Based on anticipated contract award schedule, Army Engineers,

estimate--August 1974.

1-1



L .1) lu~iiti~ it ' I i:t 'r ~ 'j ti it l!' ,t': )ls,

'-'-i 5(10 i w, ias 0. Thuis, this lit diri tit. I-~v-I is d(m('d

CO I' aPaciy U n I ti Ia )P kI II S to "xpauld scn!ia)1 Lacilitie's; in fact,

i. -N,1 bo a Ibudjp toiry c*tit- hick durinq th- -,iir-uiit y ir as a result (if

-rct ) ):id fi ILur( ,s Sep jtkesjihr ti)74 c'nr.,llmetit wis : 175 stude-nts in
g:r(Ides K-o (Ind I69 in jrad(s 7-12 , 3a total of 344 .2 Thfe high school is

rated 2 tor acdittonpurposes.

1 . Ou 1'1e city providcs solid waste collection service_ and operates a

miunicipail dump. Ibhis refuse sit(, is 'unsanitary; uncontrolled burning,
rodents, insects and inadeq ua t( cover operatio)ns are principal deficien-

s les. I The Bridgeport sewage, system includes secondary treatment

facilities with a population equivalent of 1,35O.4 Bridgeport obtains
water fr. im two- wells at a maximum daily pumping; calpa-city of 1 ,580 ,000

gjallons; average daily use by small businesse s and hom-es within the city

limits is 130,000 gallons. Average per capita wate r use, is 141.5 gallons

p,.r 1ay. Thc tstima ted po)pulation capacity of this system is 6,900.
Hlowever, local officials state that pe-ak usage (on hot days) is about

e2qual to the! miaximumn pumping capacity of the two wells while simulta-

ni ,usly drawing da)wn th. 500, 000 gallon storagij tank. Water usage is

metered .

1 . 07 Tnere, are two ounuo r firM- trucks in Bi id~j(pa)rt and a 1 5-man volun-

teer firefighting crew. Trn area fire insuraince rating is 7. According to

the standards se-t 1) ' the National Board of Fire Uinder-writers, the fire

cra)tectiun equipment, it properly mianned, is aidequate for 5 ,400 people. By

tt-ie same, standards tO, voluniteer crew is five non below the number re-
q iirod for the prosent p:sptulation. The city contracts with Douglas County
!,ar t:-: 3'2t-vices a a -r(.' & puty sheriffs, a ratioi ofJ one sneriff for every 353

res:-n~s(pr-_)oction cipot ity for a population up to) 2,727). This represents

j - w. r residenits our sirit!it tan the 11(rI a1vecras number of residents per
p tIi. ticrfr rural aasin the United States.

I Interview, August 20, 1974, with Harry Rhodes, Superintendent of

Sclehos itriew, Harry Rhodes, Se!ptember 10, 1974.
IDtvisio)n of ( urricilurn -ind Instructio)n--Program Operation, Olympia,

3.)ep t m ber 19, 19)7 4
4 Lawjj (JaGunty, Wasing!ton_(Lamp,,irohenisive Water and Sewer Plan,
1970-1990, pr( p,-rerl 'yVIjnson-Nash-Futrell and Associates, sub-
rnlittod Auigust zo , I 961.
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t1lii . I I~ I ~ t d pj v i ~ P ~ I i

14 Ii SaS wa'rei ntils IA t 5w sa 'ily ,iljtnt iv- War(' vaCant. Hius,

E Ulls ra nge frVol 0 3W/u - I i :9 p, noftnl o ) ih- ipproxirlati Ql 40
a tt M"nt U HI t Si I HI~-- At, 1 HK Ll it- .1 i;1t apartmont ruotal rates

ta ti ;-tially townn L ) $ 100 pr HEoflth. J'r, ar" five trailer parks
In hidprtwitlh aib st 43 vacanut spaces. In, Army (.arps itf Lngineers
'W S lea sed 42 spaces at rits at W to $10 ;P hiLIpr nth as huusing for its

na tot Ba 2 ~ ii

Burf~ port Bar i n niln' rpri-c~ (ir:a 5, 1)ilas (i unty betwe-n

V
Ti-por and Bro wst r it is swrvcd by Sj tte ighway 173 and a number

)unIt macs .rnh Funi: -Port B3ar arta i xt( no s from about four to clever-
nil, s nartnwt st of Chu ji se pn IDa m. Tha art -a is zone,(d for agriculture with

7 00 squaw At. ts th minlm li':ht sivye i-r a singlp famoily dwelling unit.
boi amparks ir rnnat ri :nder rezonin-j procedures.

-I) BIId gcP jr t i-arI i s nis, cu-s the noundary ,. -tween the Bridgeport and
* wsttcr SenOA9 , :5 )trwis.

1- .sid-. nts a: tin, ni-n q! Bar can ipos a: Sa)lic waste either at a
:1 onn an r Bar or at MIrAg Port's dump. S-w-,c disposal and water supply

jt are, priva tt.y _awii-4.

1 ..ir, Slut 'tios 1,1r 1: !,tic, :-port Bar is v-: ndws by tne two pumper
'a -- s and w15 man vuluntea-r -,r w located in Bridgeport. Pu! ice protec-

:is prov'idt -d iny th - tila deputy sheriffs which Bridgeport contracts
.!.t) y 1 15 u - "r y/

I j AC rd Ilia t in-' ;-a ,1S C , aI -tyji111 ' nni S ) PartineOnt , tneC eS tima ted
_I-- t p. Br''r' Bar art a is a: ),ut 340 . Bridgeport Bar

rni.'Iltiral ir-a in ruiin i-a mixed isp-s iuclucig residential,
I " Ind ! :r-. :I : .,P area housci %v akrs during the original

:tsitrs te(n pt riys 1 l 11'' j -3 ph Dam, and, as indicated in the Army
urps t I ngmin rs Dinitt _iuqpjih-'nent to- rEnvironntienta 1 Statemei]t0 unie

-'1 1 w proj- wil r. I in in expected temporary increase in

r iA itil usa of the Brid, Part Bar,

Ir" f ht US In In Brick j' port, A uguLst 197-4.
A.r Ii,/ )rp3, ,! 1:ilici --is, AuguSt 1b, 1974.
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!i r wst I,- W 1shinj ton

I I ! ,.wstcr, in ( kanoqin (.ounty, is approximatly 14 roid miles north-
.wsot Chiet Joseph DaIm. Th ( city has a planning commission and build-
in cot s, and r(equirt's buildijag permits. The city zoning ordinances in-
cid(- the use and location ot mobile homes.

I. I D Tn school system, which is part of Consolidated District Number 111,
;,,s tacilities for kindergarten through grade 12, with a present maximum
capacity of 625 pupils.1 ()ificial school enrollment during September 1974
was 590. 2 The annual Lmpact of harvest labor raises the student enrollment
by approximately 56 students during the month of October only. Brewster's

hi gh school is rated I (highest accreditation rating).

I. to Solid wast, is collected by a private firm 3 and disposed by sanitary
landfill measures. Brewster has a sanitary sewage system serving the

entire t)wn; the design population equivalent is 2,500. The town's water
supply, pumped from two wells and a spring, has a daily supply capacity
ot 1,800,000 gallons; average daily use is 1,060,000 gallons. An estimated
73 percent of the water supplied daily is used by small businesses
and homes within the city limits. The daily average per capita use of the
773,800 gallons is 678.7 gallons. Water usage is metered. The estimated
population capacity oi Brewster's water system is 5,750.

1.17 The 20-man volunteer firefighting crew operates three pumper trucks
and two tankers.4 The area fire insurance rating is 6 on a scale of 1 to 10,
with 1 being ideal. Fire hydrants are spaced throughout the town; water

prk:ssure and storage capacity are satisfactory for this purpose. According
t) the National Board of Fire Underwriters, three pumper trucks, if adequately
manned, can provide standard protection of 22,100 residents. By the same

standards the volunteer crew is of sufficient size to operate one pumper
truck and protect up to 5,400 residents. Brewster employs four law enforcement
.tficers. The town's population could increase to 3,636 without exceeding

tne average police protection-to-population ratio for rural areas in the
United States.

1. 18 Brewster currently has a modern 50-bed 3 hospital with a population

service capacity of 8, 62 1. In addition, the town has a five-doctor medical
clinic, a dentist and an optometrist.

Interview with Clyde Brown, Superintendent of Schools, Brewster,
August 20, 1974

2 Tf lephone interview, Clyde Brown, September 10, 1974
3 Interview with Joan Bender, City Clerk, and George Beaudoin, city

!mployee', August 20, 1974
4 Telephone interview with Mayor Gamble, September 11, 1974.
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1. 19 A s rv, y ilndi':it, (I thit .li ,\iildlbhi v i i'Lt 11 A slnj Was II short supply.

Approximatety 80 ot tnm 43o3 dw.l lincjs in Klr wste!r are rental typ( reside nces.
Thic survey snowed 15 r, til V.,I(nlCws With rontilly rates from $80 to
.,150. Che town ho s ni ,it 41 ipairtmeiit units, .f which only four were vacant.

Apartment rentals rangt (6 trom 75 to $150 per month. The town has one
tr,ItIer court with fnc il itt s tot 70 trail (-rs.1 At thf. time o(f the survey
48 vacancies' existed At ratcs of $35 to $50 per month. The rental charge
includes swer , water, allid s .lid waste collec tion.

Pateros , Washington
1 .21 Pa teros , located int .kanja n County , is 2 1 road ni iles southwest
of Chiet Joseph Dam. ihe town has a local planning commission and
building codes and requir:s building p rmits. Town zoning ordinances

control the location and use of mobile home trailers.

1.21 The Pateros school system includes grades i, through 12, with a
maximum capacity of 350 students.2 The Pateros lligh School is rated 2.3

The September 1974 enrollment was 239 students.

1.22 The town provides i s lid waste collection service and owns a

sanitary landfill. iatcrs has a sanitary sewer system and new secondary
treatment facilities ti-lat cn se-ve up to 1,150 people. The town obtains
water from two wells with a maximum supply capacity of 1,260,000
gallons per day. The avrg(. daily use is 120,000 gallons. Small businesses
and homes located within ti city limits tap about 82 percent of the total
water consumed or a dily y wrace of 98,400 gallons or 185.6 gallons
per capita per day. The water system is metered and is estimated to be
capable of supplying up to 4,520 residents.

1.23 Pateros employs two 4 full-time police officers to provide protection
for the 530 residenrts. 'lits is 640 fewer resid. nts per officer than the
average for rural areas In the United States. Twenty-five volunteer firemen
and threu pumper trucks comprise. the fire department. According to
the standards used, tire:. pumper companits, it sufficiently staffed, are
adequate protection for towns with populations up to 22, 100. By the same
standards, a 20-man vcluteer crew is adequn .te pr: tection for up to 5,400
residents. The fire insurance rat inc for this ar,,a is 0.

1.)4 Pateros had about five houses, seven apartment-type units, and about
35 trailer spaces for rent. Re-nts ranged from 580 to $150 for houses, $60
to $150 for apartm(nts and $35 to S50 for trailer spac, s.

I Interview with R.I.. Parish, Anqle-- Trailer Park, August 20, 1974

2 Interview with Pill L1aws , Superinte!ndent of Schools , August 21, 1974
3 Division of Curriculum and Instruction -- Progra m ()peration, Olympia,

September 19, 1974

Interview with Ne-al Shenyfer, (C*ity Suv,-:rintendent, August 21, 1974.

I-5



Coulee Da_Washinator
1.25 The city of Coulee Dam is bisected by thi ()kanogan-Douglas County

line and is 39 road miles east of Chief Joseph Dam. As with the neighboring

communities of Grand Coulee and Electric City, Coulee Dam developed as

a result of construction of Grand Coulee Dam. Combined resources with

the other two towns provide community services and facilities. Coulee

Darn has a planning commission wnd building codes, and requires building

permits. City zoning ordinances regulate the use and location of mobile homes.

1.26 Toe Grand Coulee Dam schools, School District 3011, include all

public schools in Grand Coulee, Electric City, Coulee Dam and Elmer City.

Tne district has facilities for kindergarten through grade 12 and has a

maximum capacity of 1,200 students. The September 1974 enrollment was

1,4041 students, a decrease of about 100 students from the preceding year.

The inflated enrollment of recent years has been caused by construction on

Grand Coulee Dam which may be continued into 1975-76. Ten relocatable
classrooms and a building which the school district declared substandard

are available to house the overflow of students under crowded conditions.

The Grand Coulee Dam School District has maintained a good quality educa-

tional program. The high school is rated 1.

1.27 Grand Coulee, Electric City, Elmer City and Coulee Dam contract

with a commercial solid waste collection company. The four towns also

share a sanitary landfill located on land owned by the U.S. Bureau of

Reclamation. Coulee Dam sewage facilities, including secondary treatment,

have a population equivalent capacity of 3,000. The city's treated water

supply comes from the Columbia River, Roosevelt Lake and springs. The
total supply capacity is 2,880,000 gallons per day. Total reservoir

capacity is 3,400,000 gallons. Average use by small businesses and homes

within the city limits is 800,000 gallons per day. Average per capita use

is 484.2 gallons daily. This seemingly high consumption rate may be due

to leakage within the system, but because customer services are not

metered there is no means of substantiating this. The estimated population

capacity of the Coulee Dam water system is 12,600.

1.28 Te Coulee Dam Fir - Du2partment consists of a 28-man volunteer crew

and two pumper trucks. Fire hydrants are spaced throughout the town and there

is .adequate water storage for this purpose. The fire insurance rating for this area

is 5. According to the standards used by the National Board of Fire Under-
writers, two pumper truck companies, adequately manned, a 28-man crew is

more than sufficient for a population of 5,400. The city employs two police

,[fficers, a ratio of one officer to every 825 residents. This is 84 fewer

residfrts per police officer than the average for rural areas of the United States.

I 1 Ilephanc, interviow, (;a,i Coulee Dam Schools Administration,

2 pt(. mnr 10, 1974

1-6



1.29 Available vacant housing is in short supply. A preliminary survey
indicatd that there were ,0 houses in the town of GCule Dam. Ninety-
two of these were rental units, with 21 vacancies. Monthly rernt,.1s for
dwellings range from $80 to $200. Apartment units number about 44 with
about 4 vacancies. Apartment rentals are $60 to $180 per month. One
trailer park provides 186 spaces of which 1102 were vacant. Trailer space
rentals range from $35 to $60 per month.

1. 30 Present information indicates that when the new powerhouse at
Grand Coulee Dam is completed by Januarty 1975, about 300 construction jobs
will be eliminated. The skills involved include ironworkers, carpenters,
concrete workers and laborers. These 300 workers represent a total worker
and family population of about 1,280 and about 330 students. Since these
worker skills would be needed for construction at Chief Joseph Dam during
1975, a number of the unemployed workers would undoubtedly be attracted
to the Chief Joseph Project. Some workers may continue to reside in
Coulee Dam and commute the 39 miles to Chief Joseph Dam, while
irhers will move closer to the project. By about 1977, construction is
c-xpected to start on six additional hydroelectric units at Grand Coulee Dam.
No information is available at the present time to determine the impact
on Grand Coulee of this possible new work force for Grand Coulee Dam.

Okanogan, Washington
1.31 Okanogan, located in Okanogan County, is 31 road miles north of
Chief Joseph Dam. The town has a local planning commission and building
codes which require building permits for new construction. Zoning ordinances
permit use of mobile homes when placed on permanent foundations. Re-
classification of zoning was completed in February 19743 to allow mobile
home trailers in two specified areas of the community.

1.32 The Okanogan school district has facilities for kindergarten through
grade 12, with a present (September 1974) enrollment of 9464 students
and a maximum capacity of 1,050 students. The Okanogan high school
is rated 1.

1.33 Okanogan and Omak jointly own a sanitary landfill. Both towns contract
a commercial solid waste collection company. A survey on the status of

public facilities during the summer of 1974 reported no recent changes in the
Okanogan sewer and water supply systems. A sanitary sewer system and a
disposal plant providing both primary and secondary treatment serve
Okanogan residents. Additional capacity is available to handle about 600 new residents.

I Interview with W~ry Alice Fossun, City liall, August 22, 1974
2 Interview with Earl Samsrl, Earl's Trailer Court, August 1974
3 Interview with Red Cusick, City Superintendent; Okanogan City

Zoning Ordinance No. 458
4 Telephone interview Okanogan School Administration, September 10,1974.
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()kanogan relies on springs and three wells for its water supply; the total

daily supply capacity is 1,870,000 gallons. Storage capacity is 775,000

gallons.1 The averag , daily consumption rate is 600,000 gallons. Approx-

imately 70 percent of the total water consumed is used by small businesses
and homes within the city limits. This is an average of 420,000 gallons
per day or 188.8 gallons per capita per day. Water usage is 85 percent
metered. The Okanogan water system can supply up to about 1,000
additional people or a total population of about 3,225 given the storage
capacity limitations and heavy summer water usage.

1.34 Thirty volunteer firemen, a paid chief, and three trucks, one of
which is a pumper, constitute the Okanogan Fire Department. According
to the applied standards, this is sufficient equipment and staffing for
protecting up to 5,400 residents. The area fire insurance rating is 6.
Okanogan employs four2 police officers, a ratio of one officer for every
551 residents. This is 358 fewer residents per police officer than the average
for rural areas in the United States.

1.35 Available vacant housing is in short supply in Okanogan. The pre-
liminary survey indicated 1,5932 houses in the city with about 250
dwellings considered as rental units. Of these about 39 were vacant
and available for rent. Rentals for houses usually were in the range of
$90 to $250 per month. There were about 45 apartment-type units with five
vacancies. Apartment rents ranged from $75 to $200 per month. Two trailer
parks provided 45 spaces,five 2 of which were vacant. Trailer space rentals
ranged $35 to $60 per month.

Thnsfield, Washington
1.36 Mhnsfield, located in Douglas County, is 18 road miles south of
Chiuc Joseph Dam via a rural road and 36 road miles over State highways.
>vansfield has no local planning commission or building codes, nor does
the city require building permits. The city zoning ordinances apply to
only two square blocks of the downtown area.

1.37 Mansfield schools, covering grades 1 through 12, have a maximum
capacity of 2003 students. The September 1974 school enrollment was 1204.

138 As reported in the Douglas County Washington Comprehensive Water and
Sewer Plan, 1970-1990, Mansfield's municipal dump is unsanitary due to

I Comprehensive Water and Sewer Plan, Okanogan County, Washington,

R.W. Beck and Associates, May 1967
2 Interview with Red Cusick, City Superintendent, August 21, 1974
3 Interview with John DeFigh, Superintendent of Mansfield School
4 Telephone interview with Doris Kinsel, Mansfield School Secretary,

September 10, 1974
5 Prepared by Munson-Nash-Futrell and Associates. Submitted 26 August 1969.
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uncontrolled burning, rodents, insects, and inadequate cover operations.
However, by July 19751 the County Solid Waste System will transfer solid
waste from Mansfield to a sanitary landfill near Waterville.

1.39 The city of Mansf~eld has upgraded its sewer disposal system to
meet quality standards.' The population equivalent design capacity of the
system is 5002. It is now serving an equivalent population of about
3471. The source of the Mansfield water supply system is two wells. The
daily supply capacity is 580,000 gallons. The average daily use by
Matnsfield small businesses and homes is 40,000 gallons or 132 gallons
per capita. The water system is not metered. Its estimated population capacity

is 2,450.

1.40 IMansfield has one appointed full-time 2 police officer and one part-
time special deputy. Douglas County Fire District No.5 owns five trucks,
one of which is a pumper truck. Fifty volunteers comprise the volunteer
firefighting crew. The fire insurance rating for this area is 8. According
to the National Board of Fire Underwriters, one pumper company comprised
of a 20-man crew is adequate protection of up to 13,800 residents.

1.41 The water supply system is adequate for a population increase of
about 2, 153. Assuming that the service of two part-time police officials
is equal to that of one full-time officer, Mansfiels's population can increase
by 1,017 before exceeding the average population-to-police-protection ratio
of rural areas in the United States. Both the existing fire protection
equipment and crew are up to standard protection for 5,100 more people.
The school system can accommodate approximately 309 more residents.
There were five vacant houses during August 1974.

Telephone interview with Mvs. Verne Kind, Mansfield resident, August 1974

2 Interview with Verne Kind, City Judge, August 22, 1974
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SECTION 1I - PUPULATION TRENDS AND PROJECTIONS

2.01 Current and future population estimates for each of the six study
communities are presented in this section. The projections have been based
on the assumption of "normal" growth, without the impact of Chief
Joseph Dam construction.

2 .02 The approach was to project population change for each community
by: 1) determining economic and demographic characteristics, 2) evaluating
locational attributes, including access to and relationship of each community
to its service area and to other communities, 3)considering major growth
forces within the region, 4) identifying past growth rates for each town
on the basis of average annual and percentage change for different periods,
5) judging the population development potential for each community, and
6, selecting the statistical projection rate which most nearly approximates
sjch development potential.

2.03 The April 1974 population estimates for the six communities as
prepared by the Office of Program Planning and Fiscal Management are
as follows:

Town April 1974 Population

Bridgeport 1,060
Brewster 1,143*
Pa teros 530
Coulee Dam 1,547*
Okanogan 2,207*
Mansfield 347*

*Special 1974 Census

2 .04 As would be expected historical population trends for the six communities
vary widely, as illustrated on Table I for selected periods since 1940.
Population changes during the 1970-1974 period reflect the influence of
such growth forces as construction at Grand Coulee Dam, continued orchard
development, construction of the North Cascades highway, and increased
tourism. As indicated on Table II, the greatest numerical growth for the four-
year period occurred in Okanogan (192) and the least in Pateros (58). In
contrast, the four-year percentage growth rate was highest for Mansfield
(27. I/) and lowest for Coulee Dam (6. 1%).

2-1
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'FABLE I

Pl)uULATION TRENDS 1940-1974

1wn 1940 1950 1960 1970 1971 1972 1973 1974

B Id,;,.P t 320 802 876 952 1,056 1,060 1,060 1,060

liiwwst .r 447 851 940 1,059 1,176 1,150 1,143 1,143

Pateros 484 866 673 472 486 520 530 530

Coule-e Dam -. .- 1,344 1,458 1,704 1,718 1,652 1,547

)kanigan 1,735 2,013 2,001 2,015 2,068 2,170 2,225 2,207

Mm isfiuld 349 4]4 335 273 302 303 303 347

TABLE II

POPULATION CHANGE 1970-1974

Town 4 year numerical Average annual 4 year percentage Average annual
chanjq}e numerical chane change percentage change

Bridgjeport 108 27 11.3Yo 2.8/o

Brewster 84 21 7.9/o 2 0/o

Pateros 58 14 12.3% 3 1

Coulee Dam 89 22 6.1% 1.5/o

Jkanogan 192 48 9.5y7 2. 4

Mansfield 74 19 27.1% 6. 8

2-2
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2 I Lstimaited population (chflnes for each ut th( six o,,mmunities which

could 1:1,1,' be(:n anticipaL(d if no expansioni oit Chie-I Jo)se ph I)am occurred
it, pr. sonted for tie y.rs 1'J75, 1978, and 1 '1 (TLihI ill).

Br idj ijrt, Washinjton
2.06 After relatively slow growth between 190 and 1970, the growth rate
of Bridg, port amounted to an av rage of approximately 2.8A per year between
1970 aid 1974. By ipplyimg this average annual rate to the selected
projection years, population would range from approximately 1 , 090 in
1975 to 1,240 in 1980 (Table i11).

Brewstr, Wa shinton
2.07 Average annual percentage growth for Brewster (approximately 2.0y.
per year) for the past four years if projected as "normal" growth for the future
would result in population lee(ls of approximately 1,165 in 1975 increasing
to 1,280 in 1980 (Table III).

Vuz teros, Washington
2.08 The town of Pateros, which has had its population ups and downs as
a result of Wells Dam construction, experienced an average annual percentage
growth oi about 3. 1 ;' during the past four years. Use of this rate would
result in populations ot 545 in 1975 increasing to 630 in 1980.

Goulee L)am, Washtntg

2.09 "Normal" projections for (Coule(: fam to L, into consideration the
decline in population between 1972 and 1974 as well as potential for future
power house expansion. D]ue, to scheduled completion of certain phases of
Uouleu Dam construction the population would b, expected to decline
fromn 1,547 in 1974 to 1,500 in 1975. For the three year period to 1978
the populatioa should remain relatively constant at about 1, 500, subsequently
increasing to 1,700 in 1980, assuming further expansion of electrical
generating facilities at Grand Coulee Dam. These population estimates are
based upon reasonable -xpcctations of future events rather than use of
the recent population trends as a guide to growth.

Okanogan, Washington
2. 10 Although the population of (kanojan han remained relatively static
for the! two d-cades be:tween 1950 and 1970, this town and other Okanogan
Countv .ommunities have experienced recent population increases.
Consequently, the avrag annuil percentage, growth rate (2.4/o) between
1970 and 1974 has b-en used to indicate "normal" levels of future population,
ranging from 2,260 in 1975 to 2,525 in 1980.
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TABLE III

POPULATION PROJECTIONS 1974-1980
(Without Chief Joseph Dam construction)

Town 1974 1975 1978 1980

Bridgeport 1,060 1,090 1,180 1,240

Brewster 1,143 1,165 1,235 1,280

Pateros 530 545 595 630

Coulee Dam* 1,547 1,500 1,500 1,700

Okanogan 2,207 2,260 2,420 2,525

MWnsfield** 347 365 420 460

*Due to phase-out of Coulee Dam construction, population will decrease

to 1,500 in 1975 and hold steady through 1978. Increase to 1,700 is due
to the assumption of beginning construction of the Fourth Power House,
now in the planning stage.

**Straight line 1970-1974 base, annual increase 19 people.
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>t_ insfi ld, Washington
S. 1I The methodology used to project the future population for Mansfield

nias boen derived by applying tnu average annual numerical increase
between 1970 and 1974 to the target years. This appears to bo more indica-
tivC ot actual future tr(nds than would b- projections on the basis of

percentage increase. Mansfield's numerical increase between 1970 and

1974 was 74 (approximately 19 per year) which, if projected would result

in "normal" population levels of about 365 in 1975 increasing to 460

in 1980.
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3L;TluN IlI - lN, AT POPU1J\TrI(N ALl u I'( I

3.01 in this sectlonl th )r~jcted impact pup1.iti i A .',20) (raph
following) has beun alloci, d to th(. six omm unit ,us 1n1(i:r study (and to

sonic key outlying areas) under three alternativus. Such fuctors as time-
distance, housing availat)ility, capacity of public facilities, and the
availability of amenities including recreation and commercial outlets have
been considered for each f these alternatives. Alternative I allocations

are identical with those presented in the Army Corps of Engineer.; February
1974 Community impact Report; Alternative 1I utilizes new estimates of
2,200 (in contrast to 2,000) new population and allocates all of the population
to the incorporated areas of the six communities--it also assumes

support for development in Bridgeport and relative resistance to major

development in Brewster. Alternative III allocates most of the projected
2,200 new people to the six communities, but in addition allocates a portion
of the population to certain "outside" areas (it also reflects more support
tr development in Brewster than was assumed under Alternative II).

Alternative I. 3.02
.Methodology.The approach used to allocate population to the six

communities was to rank them numerically as to desirability by 1) distance
from Chief Joseph Dam, 2) schoil capacity, 3) sewer capacity, and 4)

water capacity. Driving distance: was weighted twice that of each of the
other factors. The rankinqs werte then converted to percentages which were

applied to the 2,000 "impict population" to dcriv,_ the numericdl allocation

for each town on the basis of relIative desirability.
b. Assumptions. This allocation assumes that new people will move into

those communities in proportion to the communities capabilities of

supporting the new population with existing service systems, recognizing the
importance of travel distance between residence and place of work.

c. Allocation . Of the 2,000 anticipated new people, Brewster was

expected to receive the most (1,000) and Mansfield the least (none)
(Table IV).

Alternative II. 3.03

a. Methodology. Th, new population (2,200) has been allocated to
each of the six communities principally on the basis of time-distance
factors and housing availability (,existing and potential). Other factors

such as community service facilities and amenities are important but
secondary considerations since all of the six communities studied have
in existence the basic services including schools, public utilities, and
police and fire protection. lospital and other health services, while not

available in all of the communities, are less than 30 miles from the most

distant town.
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TABLE IV

ALTERNATIVE I

"COMMUNITY INTACT REPORT"

ESTIMATED IMPACT POPULATION

Town Total % Of Total

Bridgeport 300 15

Brewster 1000 50

Pateros 200 10

Coulee Dam 400 20

Okanogan 100 5

Mansfield --- 0

TOTAL 2000 100%
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1. O'tiA, 'i'.i -,P ,i :i.rku t d .iiiarnd ta i,'sidi- i,'t l inits, including
ii I -t i:;il!y iulo:l i ip t: ' it;, '1id mobil. eo)111ns will d,:vIlop

(. l y,.1 tb' III 11'SpotIS . tI :i -distinc" onsidratirs . (ilviusly there

will not bt, an e.quivIlic, )t hoUsiIICJ sUpply ('or cuilitiunity services and
In -Ac'h -A th,.. )mmunities, ind ('onsequently such differences

will 1n1t1 ti iie thi iiiill [,':oidt ntial sit, selection of workers. Assuming

thit r,,s0otbly t'iipatitxt prices for housing, esp(ecially mobile home rental

: its 11nd tricts will bn. :ii intain, .d, it would appear that the Bridgeport-

!r,,wsttr area would ,cc io;iidate the majority of new population entering

th- impic t area.
;tie. of the, m:,Ist nimportint factors influncing where the workers

ind :1, ir 1.amilies will , v(entually live is the decisions by developers as
[_' 1,tcitins ta)r mobile tiomn) lots and parks and perhaps to some extent

a)mter types )I nw housinj. Thcse developer decisions in turn, are strongly

1l ItmuInce.d ;)V le:a tion, 1 ,)cnsid, rations--specilically time-distance

rV lati)nships etwe -n pla.ce of residence and place of work as well as
, Immunity coop-ration in i gard to theii proposed projects. Bridgeport
city officials seem espe.cially cooperative toward responsible developers in-
tre.stccd in providing facilities for the anticipated influx of new people

ini the cmunity.

C._iBackqround Information.
Brian J.L. Berry and Frank Horton have indicated that commuting

lds si _ow "a gradual d_ cay with distance, " and Wilfred Owen reported

thait in a six state study, more than 60/ of the workers surveyed lived

with in tnr e miles of their places of employment. 2

. Recent s(ttltemtnt trends resulting from the construction of the

'hird I' ,wer Plant at Grand Coulee Dam further illustrate the importance of

prx\inity to work and housing availability in the establishment of settle-

i , nt Patterns. According to report and interview information from lVf. Samuel

, Administrative ufficer, Grand Coulee Third Powerplant Construction

I , worreers live> "as close as possible to tne jobsite. " He further

inuiat' d that 74 , A the Grand Coulee Dam workers were "local".

The year 1972 was the peak construction period at the Third Power
it nd it was also the, yar of maximum population of the four nearby

".,Iwis: 1 c cutric C ity, Gr(and C auloe, Coulee Darn, and Elmer City. Btwee.,n

I -)i in-d 1972 the.se four towns experienced a population increase of
I,.1'i(-4u.4/).. During this same period Wells Dam was constructed which

'a v' in influe nce an p_,il-ition change in the Brewster- Bridgeport-Pateros area.

WtL th,, ,,x(c,-ption f Bridge port and 5,, wster, which grew in population by

'1 anut 22/, respectively, no other town within 50 miles of Grand Coulee Dam

nod significant population expansion during these twelve years. Therefore in

3 t1l shing a population projection schedule for the impact zone of Chief
, n ikan, proximinty to) the Dam and availability of housing facilities are of

! '-, i * L rt incfo,

i ilrian J.L. Berry and Frank E. Horton, Geographic Perspectives on Urban
ystems (Lrngle wood Cliffs, N.J., 1970), p.261.

Wilfr,,d ( )won, Th, XItropolitan Transportation Problem (The Brookings

Institution, Washington, D.C., Revised Edition 1966), p.247.
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d. Allocation
1. In arriving at a theoretical al ioc.itiui .t po)pulttion to each of

the six communities on the basis of the timc-distanc, factor alone, the

distance from each c_)mmunity to Chief Joseph l)im fi,s been converted to

average driving time. Bridgeport, located approximately five minutes

driving time from the Dam, is obviously most advantageoosly situated to

attract workers if the significanc- of all other attractions was eliminated.

2. Conversion of the time-distance to a weighted scale was under-

taken by selecting a base of 30 into which each of the time-distances (5,

15, 'tc.) was divided. Any of an infinite number of bases (10,60, etc.)

could hav been used since, th. purpose was t,) arriv( at a percentage

distribution of time-distance wi:ights. The w ights range from .7 for Coulee

Dam (farthest from the Dam) to 6 for Bridgeport (Column 3, Table V).

3. Of the total of the weights (12.4), Bridgeport's percentage is 48
ana Coulee Dam's is 6, reflectin3 the gradual decay of commuting attrac-

tion as distances increase (Column 4).

4 Application of these percentages as time-distance market share
attractions would result in a housing demand level for Bridgeport of 48%,

w . ch, applied to the 2,200 "impact" population would result in 1,056

P .}opie for Bridgeport (Column 5).

5. Housing availability as well as proximity is a key to future population

settlement patterns in the impact area. At the present time there are an

estimated 369 dwelling units (Column 6) (including mobile home spaces,
of which 42 have been leased to the Army Corps of Engineers) available in
the six towns. At a ratio of 2.6 people per family unit, existing available

housing and mobile home sites could accommodate 959 people (Column 7). Of

these, the greatest number would be located in Coulee Dam (302) and the fewest
in Mansfield (13).

6. By subtracting th , _estimated population which could be housed in

existing units and spac, s (959, Column 7) from the time-distance market

snare allocation (2,200,1:i Aumn 5), an excess (unsatisfied demand) (or in

the case of Coulee Dam, a deficit) of population for each community is
demonstrated. The range is from 170 deficit demand population (excess

housing to apparent demand) at Coulee Dam to 835 more people than can

be satisfied by existing units/spaces at Bridgeport (Column 8).
7. Under the extreme growth pressures which could be expected in

the Bridgeport area, severe pressure on community services could create

a less attractive development climate which in turn could inhibit further
development of housing facilities.

8. Thus, significant differrence in "xcess" people to be accommodated

in Bridgeport (835) in comparison with Brewster (178) suggests that sub-

stantial pressures for dcvw opment will be transferred from Bridgeport to
Brewster even though such factors as zoning and land availability for

deelopment in Brewste:r may at the outset be less conducive to development.

Consequently, a population shift in Time-Distance market share of about

100 (10o dccrease for Bridg tp-)-t ind 98 increas( fr B-rewster) has been

assignrd. Similarly, reuil caticrn of population share to and from other
c ),:munities has br-.- m . )n , basis of 1) nereas, for Coulee Dam

bcause of housing -ivail]-iilit' and constructi :,n skills, and 2) decrease for
Mansfield because of lack of housing, small size, and adverse winter driving

c.)nditi,)ns.
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9. The population allocition range.s from 100 additional "impact"

peoplK for Thnsfield to 950 for Bridgeport ((Column 9, Table V)

Alternative Ill. 3.04
a.WlVethodology. Populatin allocations dtvlopcd hete relate to the

previously discussed alttrnatives but are distinct in that they also consider

population growth possibilities for areas outside of the six target communities.

The original effect of Chief Joseph Dam construction on population levels
within the new "impact" area has been used as an indication of possible

future settlement trends.
b. Assumptions

1. It has been assumed that the development climate will be about
the same in both Bridgeport and Brewster (in contrast to the Assumptions

under Alternative II that it would be substantially easier for developers

to construct new housing facilities in Bridgeport).

2. The Bridgeport, Brewster, and Bridgeport Bar area is considered to
be the major population impact zone within the overall impact area.
c. Background Information.

1. Between 1940 and 1950 the net population increase for the six

subject communities amounted t 1,611 (Table VII). The percentage share

of this new growth ranged from 4Xa for NMnsfield to 30/ for Bridgeport;
Coulee Dam Town population was unreported in the 1940 Census.

2. Another area which did not appear in the statistical comparison

between 1940 and 1950 is Bridgeport Bar.

3. A mobile home development is under construction on Bridgeport
Bar and reportedly will have 20 spaces for permanent units and 12 spaces

for overnight use. Another small mobile home project on Bridgeport Bar

has been discussed locally as possibly available for space rental if demand
warrants.

d. Allocation.

1. If the 1940 to 1950 percentages are applied to the 2,200 future
impact population, the population allocations would range from 88 for

Nbnsfielct to 660 for Bridgeport. Bridgeport and Brewster collectively
would account for 55X of the total. By adding the Pateros and Mansfield

allocations, 83 / of the total new population would live within 25 miles
of the dam.

2. On the basis of the 1940-1950 trend information, updated to
account for current conditions, a 60/c market snare of impact population
has been assigned to the Bridgeport-Brewster zone (including Bridgeport

Bar).

3. Of the 60A, 10-," of the full population (220) has been assigned
to the unincorporated area; 27% (approximately 600) has been assigned

t- Bridgeport and 23A (500) to Brewster. Bridgeport is most advantageously

located in respect to the dam site and past development trends as well

as support of growth by local officials suggest that Bridgeport will receive
the hignest proportion of population of all of the communities. However,

Brewster housing will also be in high demand resulting in population

demand pressure, second _)nly t , Bridgeport.
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TABLE VI

HISTORICAL TRENDS AND POPULATION ALLOCATION

Town 1940-50 / 1940-50 %% Population

numerical of applied to allocation
increase total 2200

population

Bridgeport 482 30] 660 27- 600

Brewster 404 2 5 _550 23 500
60%

Bridgeport
Bar ...... 10 220

Pateros 382 24 528 10 220

Coulee Dam .-- -- 15 330

Okanogan 278 17 374 5 110

Mansfield 65 4 88 2 50

Total 1611 100 2200 92 2030

"Outside
Area s" 8 170

100 2200
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4. Pateros has been assigned a 10'/ (220) share of impact population,
down from the 24 A of the 1940-1950 period. htowever, Pateros has changed
dramatically in size, shape, and composition since the 1940's due to
the construction of Wells Dam and the resulting slack water pool. Conse-
quently Pateros seems less likely to be able to absorb major additional
population now than was the case in the 1940's.

5. Coulee Dam, with its available mobile home spaces and alterna-
tive construction employment potential may expect approximately 15% of
the projected new population (330).

6 Okanogan, 31 miles from the dam and with a dearth of available
housing is expected to absorb only about 5% (approximately 110) of the
"impact" population.

7. 1VNnsfield has been assigned a 2% share (approximately 50 people)
because of its restricted size, distance from the dam, and potential travel
difficulties under winter blizzard conditions.

8. The new population allocated to the six communities and Bridgeport
Bar represents 92% of the total (2,030). The other 8% (170) has been
allocated to unincorporated areas such as the corridor zone between
Okanogan and Omak and to unspecified other communities such as Elmer
City, Electric City, Grand Coulee, and Omak.
3.05 Conclusion. On the basis of our investigation of past trends, travel
time, housing availability, community facilities, and other local and
regional conditions, it is recommended that the population allocations
as presented under Alternative III be used for development planning pur-
poses. Obviously major shifts in local, county, or federal action affecting
type and location of residential development could drastically alter the

pattern of settlement potential as presented here. However on the assump-
tion that the Bridgeport-Brewster area officials (and general public) will
be willing for their communities to absorb the new population desiring
local housing, it can be anticipated that at least 60% of such new residents
will establish their homes within this area.

3-9
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SICTI()N IV - POPULATION IMPAGT

4.01 Section IV presents graphically and textually the current status

ot public facilities in the impact communities together with an indica-
tion oi the adequacy of such facilities to meet the requirements of

projected population. The information presented is arranged by
community with six descriptive plates appearing at the end of the

section. All references in tnis section to "impact" population refer to

Alternitive III (Table VIII).

Brid (po Washington
4.02 Plate I represents graphically the capacities of public facilites and

possible future shortages. The analysis indicates a possible shortage of

school, sewer system and housing facilities for the town of Bridgeport.

The school system will need space for approximately 164 additional stu-

dunis uy 1978. Assuming all new residents would be served by the munici-

pal sewage system, an impact of 430 people above the present capacity
at 1,350 can be expected by 1978. About 230 construction related families
will need housing in Bridgeport in the period 1975-1978. About 69 families

are expected to have their own nouse trailers or campers and will require

trailer spaces.

Bridg-eport Bar, Washington

4.03 It is expected that approximately 85 families will require housing on

the Bridgeport Bar during the peak construction period. There are in excess

of 32 trailer spaces available at the present. Since the Bridgeport Bar is

a rural area, water and sewage disposal systems will probably be provided
by private enterprise and individuals as the demand occurs. Fifty-seven

students are expected to attend Brewster and Bridgeport schools from the

B:idgeport Bar. Police and fire protection appear to be adequate (Section I).

Brewster, Washington

4.04 Plate 2 graphically presents the capacity of public facilities in

Brewster. Information available in mid-1974 indicates that public facilities,

except housing, are generally adequate to support the estimated 500 increase
in population which may be composed of about 192 families. Approximately

3o families are expectvd to have their own house trailers or campers and

will require trailer spaces.

Based on an estimato tnat 30/,2 of the workers will bring in their own

b l, 1 o , , it.s.
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Pateros, Washington

4.05 As shown graphically on plate 3, Pateros appears to have sufficient
public services to accommodate the approximately 220 people associated
with Chief Joseph Dam construction, as well is projected resident popu-
lation. Approximately 85 families will require housing during the peak
construction period. About 2b families are expected to have their own
house trailers or campers and will reouire trailer spaces.

Couee Dam, Washington
4.06 As shown graphically on plate 4, public facilities, except police
protection, appear to be adequate to accommodate the approximately 330
people related to Chief Joseph Dam construction activities. The ratio of
police officers to population would exceed the average for rural areas by
12 people.

Okanogan, Washington
4.07 As shown graphically on plate 5, Okanogan has adequate public
facilities to accommodate a total of approximately 110 people associated
with Chief Joseph Dam construction, as well as projected resident popula-
tion increases. About 42 families will require housing in Okanogan during
the construction period 1975-1978. About 12 families are expected to
bring their own trailers or campers and will require trailer spaces.

Mansfield, Washington
4.08 As shown graphically on plate 6, Mansfield appears to have adequate
public facilities to accommodate approximately 50 people associated with
Chief Joseph Dam construction as well as normal population increases.
It is expected that about 19 families will require housing in Mansfield
during the 1975-1978 construction period, about six of which will bring
their own trailers or campers and will require trailer spaces.
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TABLE VII

AL TERNATIVE III POPULATION ALLOCATION

Town Estimated Population 1978
N ormaI ljmact Total

Bridgeport 1, 180 600 1,780

Bridgeport Bar -- Z, 0 --

Brewster 1,25 500 1,735

Pateros 595 220 815

Coulee Dam 1,500 330 1,830

Okanogan 2,420 10 2,530

Ansfield 420 so 470

"outside" areas -- 170 --

Total 2200
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SECTE )N V Cu)NCLUSI()NS

. l According to th. Army Corps of Lngineer projections:
A. Chief Joseph Dam construction workers will begin arriving

in the area in mid-1974 and the last workers will leave in late
1979.

B. The peak work period (with 825 workers) will be from early
1976 to early 1978.

C. Peak population (workers and families) will amount to approximately

2200 "impact" people.

5.02 The six communities which can bL expected to accommodate most
of the new population are: Bridgeport, Brewster, Pateros, Coulee Dam,
Dkanogan, and Mansfield. Unincorporated Bridgeport Bar will also grow.

03 If it were not for the Chief Joseph Dam construction, population
expansion of the aforementioned communities would be uxpzcted to be modest.

5.04 On the basis of an3lyses of such factors as "time-distance" travel,
housing and community facilities availability, and other community character-
istics, the following projected allocation (Alternative III) of the 2200 impact
popuiation has been prepared and is recommended for planning purposes:

Bridgeport 600
Brewster 500
Bridgeport Bar 220
Pateros 220
Coulee Dam 330

Okanogan 110
Iansfield 5 0

Other "outside" Areas 170
Total 2200

5.05 Capacities of most community facilities appear adequate to provide

for the needs of the projected future populations; however existing housing
will be inadequate in all of the "impact" communities except for Okanogan.

5.06 Bridgeport- Existing school and sewer facilities apparently would need
to be expanded to serve the projected future population.

5.07 Bridgeport Bar -No community water or sewer services are available;

police and fire protection appear adequate; but additional pressure
-n Bridgeport and Brewster schools can bo expected.

5-1
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5.08 Biewster-Public services appear to be adequate to support the
projected p-opula tion.

5.09 Pateris - Public services appear to b2 adequate to accommodate the
projected population.

5. 10 (oulee Dam - Public facilities, except police protection, appear to

be adequate to serve the projected population.

5. 11 Okanogan- Public facilities appear to be adequate to meet the needs

of projected population.

5. 12 Mansfield_- The expected modest growth of Mansfield during peak

construction at Chief Joseph Dam can bo accommodated by public
services, at currently existing capacities.

.I
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PREFACE

This report is one of a series prepared by Seattle District, U.S.
Army Corps of Engineers, to document the impact on local communities
as a result of major construction activities at Chief Joseph Dam,
Washington. Chief Joseph Dam Community Impact Report (February 1974)

and Community Impact Report Update I (October 1974) were prepared
prior to construction and discussed the anticipated impact. This
report, Community Impact Report Update II, was prepared at the
request of the Institute for Water Resources and discusses the Corps
of Engineers' response to meeting increased educational expenses of
the affected communities. An additional study, Update III (February

1978), will evaluate all community facilities and services during the
peak of the construction period. A subsequent report (scheduled for
1980) will document community adjustment to postimpact conditions. A
final report (also scheduled for 1980) will analyze the entire

experience from pre- to postimpact conditions. The final report will
discuss and evaluate community response, Corps of Engineers-community
relations, and provide guidelines for Federal action in future major
construction projects. This report has been prepared under the

directive of Mr Arthur Harnisch of the Corps Seattle District in
consultation with Dr. Jerrv Delli Priscoli of the Corps' Institute
for Water Resources.

I



SECTION 1 - INTRODUCTION

Purpose

The purpose of this study is to provide a casu history documentation

of impact problems and solutions resulting from enrollment increases

at local schools due to construction activities of the U.S. Army

Corps of Engineers at Chief Joseph Dam, Washington. The study pro-

vides information that may be useful in planning future projects.

Scope

Scope of the study includes data on public school facilities prior to

impact, projected enrollment increases, and additional physical

facility and operating expense needs resulting from the influx of

construction-related (impact) students. Section 1 of this study

provides introductory material. Section 2 includes enrollment pro-

jections, facility needs, and construction and engineering assistance

provided by the Corps of Engineers. Section 3 discusses increased

operating costs experienced by the impacted schools and methodology

developed to reimburse districts for increased costs. Section 4

summarizes the school impact experience and makes recommendations for

future planning actions in support of local schools in advance of

major construction projects.

Project Description

Chief Joseph Dam is on the Columbia River in north central Washington

State near the small communities of Bridgeport and Brewster (figure

1). The 1977 population of Bridgeport was 1,623 and Brewster was

1,471. The dam is one of the major projects in the Comprehensive

Water Resource Development Plan of the Columbia River Basin in the

United States and Canada. Construction of the dam and 16

hydroelectric power units was completed in 1958. Construction

activities to add 11 additional hydropower units and raise the dam

and pool by 10 feet commenced in 1973. The additional units will

increase installed capacity from 1,024,000 kW to 2,069,000 kW. The

first major influx of construction workers arrived during the

1975-1976 school year. A peak work force of almost 900 occurred

during the summer of 1977. Project completion is scheduled for late

1980.

__ .
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SECTION 2 - SCHOOL ENROLLMENT IMPACT

AND FACILITY NEEDS

Preimpact Conditions

The Bridgeport elementary school building was in poor physical

condition prior to impact (figure 2). The facility failed to meet

state standards for either building space per student or outdoor

recreational space. The junior-senior high school was in better

physical condition, but also had numerous physical and functional

deficiencies (figure 3). During the peak impact period, the school

district was expected to have an enrollment in excess of capacity. A

capital construction levy for the full cost of providing the needed

facilities was not likely to be approved by the local electorate.

Financial assistance for capital construction was not available from

either the State of Washington or the U.S. Department of Health,

Education, and Welfare during the impact period.

Elementary and high school facilities at Brewster were in fair to

good physical condition prior to impact (figures 4 and 5). However,

there were a number of physical and functional deficiencies which had

to be corrected to meet state standards. School enrollment was

expected to exceed capacity at peak impact. A school district con-

struction levy had failed shortly before construction activities

began at Chief Joseph Dam. Again, funding for construction was not

available from either the State of Washington or U.S. Department of

Health, Education, and Welfare during the impact period.

Previous Studies and Surveys

The Seattle District, Corps of Engineers, had published an initial

impact study, Chief Joseph Dam Community Impact Report (CIR), in

February 1974. The CIR documented conditions as of 1973 and provided

preliminary projections of the construction impact on school enroll-

ment in the project area. The report included impact predictions

covering all major community services and facilities within a 50-mile

radius of the construction site. Population capacities of the facil-

ities and services were determined to assess the abilitv of the

impact area to absorb anticipated population, influx.

An updated study, Community Impact Report Update I, published in

October 1974, revised projections based on updated information

regarding community facilities and services. Update I also placed

greater emphasis on commuting distance than on community services and

facilities as a factor in attracting people to the community. As a

result, a larger proportion of projected impact population was

allocated to Bridgeport, located less than a mile from the damsite.

Therefore, peak school enrollment projections for Pridi:eport wore

higher than in the CIR. The report correctly anticipated a shortage

3
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personlnc Ild co tralt or clll:IOVmnL'nt schcdu l.] wert" addc(l to determine

total employee rcqui rtmen t h troukghout thu conis t ruction period.

One !:et hod ts;tcd I cr pro, Ct tng te cmp lovmtiLt schcdule of Chief

.Oseph Dam con ;truct ion was bas ed O1 Iorecas ted project budgets.
Each element ol t I I coilust roit ion budget was; graphed according to
aMoutnt expctL'd to h e oxpended toward project completion on that
clement each month. For example, according to the budget graph,
about 45 percent of the total amount appropriated for powerhouse con-
struction was expected to 1c :pent by Octobur 1977. Adding the
expenditures for each uclemnt budgeted for a certain month resulted
in the total planned proj (e t cost for that moonth. The estimated pro-

portion of the forecasted total cxpenditure assumed to be allocated
for ]iabor costs for a specific month (30 percent) was divided by the
actual number of working hours available in the month. The resulting
construction curve closely resembled the shape of the construction
curve based on the individual contract schedules. However, projected
employee requirements were slightly lower than those estimated by the

contract schedule method.

The contract schedule method was believed to yield more accurate
employment projections primarily because the budget method was based
on three general assumptions: (1) projected budget for contract pay-
ments accurately reflected future construction progress, (2) 30 per-
cent of the total project expenditure would be allocated for labor

costs, and (3) average cost per laborer for the project would be $14
per hour. The project budg,,et-based method was of greatest value when

estimating labor requiremonts early in the project planning stage.

At that time, specific' employment details for the project were unknown
and the assumptions provided an adequate projection.

The validitv of the ontract schedule method for projecting employee
requirements relied or- the :Iccuracy of estimates of construction
timing and emplocc requiremcnts for each contract and subcontract.

TIhose estimates, made by construction management personnel, were
b;,sod on knowledge of similar contract work.

The ',,nstruction ,'tmt ht chedule upon wihIch final forecasts were

est mated was prepared in Mlarch 1977. Peak work force occurred during
-Jun- 1977 with 890 yorkers, including on-site Corps of Engineers con-

struction-related employees. Number of workers is expected to decline
until project completion in 1980 (figure 6).

1,ce iesidential Location

PI.I ninarv emply ee residential location tr e ions in the 1974 CIR

,.er,) ased or) pdgmental scoring .vstem -b ic> reflected the exnected
ittr, ,. fs-; :1ch project area town to wor.rs.

.. . . , |



According t o t Il, CI 1, Brews ter was expected t o a tt rac t the greatest
number of construct ion emp loyees due to t he quality and capacity of
the services and facii ities in this town. UIpdate I, however, revised

these projections, and predicted that Bridgeport would receive a
slight majority of the impact population due to the short commuting
distance between this town and the damsite.

Sevural surveys were conducted to document the employee residential

distribution. A September 1975 survey was taken when project employ-

ment was equal to about 30 percent of projected peak employment. The
fall 1976 and spring 1977 project surveys were conducted when employ-
ment was near peak. Employee income tax withholding and exemption
forms (W-2 forms), held by employers for each employee, provided
place of residence claimed by each employee. Utility company records
of connections during the construction period supported this

information.

Table 1 compares final survey results to the previous projections.
The majority of workers located in Bridgeport as anticipated. A much

higher proportion of the Corps of Engineers employees (76 percent)
lived in Bridgeport than contractor employees (25 percent) due to
provision of a larger number of Government-housing trailers for Corps
of Engineers employees at Bridgeport than in Brewster.

Survey results indicated an unexpected high percentage of contractor

workers (40 percent) commuted from outside a 50-mile radius of the
project site. Representatives for major construction firms advised

that the majority of those claiming permanent residence outside the
area were actually "geographical bachelors" who lived in trailers,

campers, and motels in the Brewster and Bridgeport vicinity during
the work week and commuted to permanent residences and families on
weekends. A Spokane-area contractor reported that the majority of
his employees residing outside the area commuted from the Spokane

vicinity, while those employed by a Seattle-area contractor are
believed to have permanent residences in the Seattle vicinity.

Employee residential distribution patterns (table 1) from the October

1976 and April 1977 surveys provided the basis for peak work force
residence forecasts. Corps of Engineers and contractor employee
ratios were used for projecting overall construction employee loca-

tion patterns.

Student Enrollment Estimates

The original impact student enrollment estimates in the CIR were

based on the 1970 Washington State population factor of 3.26, which

is the ratio of total population to children between the ages of 6
and 18 years.

9
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Beginning with Update I, student-to-employee ratios were used rather
than total population to school-age children. In Update 1, the 360
impact students projected to attend Bridgeport and Brewster schools

and the 495 workers expected to reside in these towns gave a

student-to-employee ratio of .73 to 1.0. A more detailed count taken
in October 1976 disclosed student-to-employee ratios of 0.80 to 1.0

at Bridgeport and 0.91 to 1.0 at Brewster. The final survey in April

1-977 showed student-to-employee ratios of 0.82 to 1.0 at Bridgeport

and 1.01 to 1.0 at Brewster (table 2).

The fact that a higher percentage of workers located in Bridgeport
supported the findings in Update I, which assumed that commuting dis-
tance would be the decisive factor for most construction workers in
choosing a place to live. However, the majority of contractor
employees with school-age children apparently preferred to live in
Brewscer with its larger selection of community services and facili-
ties. In addition, the Brewster schools were in better physical con-
ditien rhan those in Bridgeport, and operating expenditures per stu-
dent historically have been higher in Brewster. The majority of the
workers not bringing families ("geographical bachelors") are believed

to have located in Bridgeport.

Confidence in the observed overall ratios was supported by
student-to-employee ratios observed during construction at Libby Dam,
Montana (1960-1974), which ranged from .85 to 1.0 and 1.12 to 1.0.

Projections based on the overall ratios were compared to projections
based on the separate ratios for Corps of Engineers and contractor
employees. There was little difference between the two.

Final projected distribution of impact-area students throughout grade

school and high school classes was based on enrollment information
gathered during April 1977. Both school districts provided head-
counts of students by grade and identified the number in each grade
whose parent(s) was working on dam construction. The latter information
was obtained by questionnaires sent home with the pupils. Impact and
nonimpact student grade distributions were projected. Nonimpact
students were all students whose parents were not employed on Chief
Joseph Dam construction. Area enrollment for nonimpact students
hist-orically has been highest during the fall harvest season when
migrant farm workers and their families resided in the area. Influx
of migrant workers typicallv added 5 to 10 percent of school
enrollments during the fall. The projected nonimpact student dis-
t ribution assumed al I nonimpact, students enrolled in April 1977 would
advance one grade in their respective school districts by October
1977. This also assumed that the majority of children of migrant
workers locating in the area in fall 1977 would be the same students
who resided in the area in fall 1976, and that there would be minimal

hange in the total number of nonimpact students. Kindergarten
enrollments and Bridgeport learning development class enrollment in
October 1977 were assumed to approximate the respective October 1976
enrollments.

II
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The number of impact students enrolled in both Brewster and Bridge-
port schools was higher in April 1977 than in any previous month
observed during the construction period. These impact students were

expected to remain in the school districts and to advance one grade
in the 1977-1978 school year. Impact student enrollments in kinder-
garten and in the Bridgeport special learning class were expected to
remain about the same.

An average fall 1977 enrollment was projected based on the number of
construction workers expected during September to November 1977. The
school superintendent of each impacted district provided specific
information on expected local conditions which might cause a distri-
bution different from that projected using historical ratios. Pro-
ietted October 1977 school enrollments, upon which construction plans
w-r made, are presented in table 3. The month of October was
_tiected because that month normally has peak enrollment for the year
and i' a major reporting period for the State Office of the Super-
intendent of Public Instruction. Both school districts accepted the
final projections as being reasonable.

Construction Plans

Separate analysis was required in order to avoid construction of
facilities in excess of what could reasonably be utilized and main-
tained after construction activities ceased. Population projections
were prepared for the 1980-1990 period and additional discussions
were held with the local school districts. Construction design plans
were prepared for maximum flexibility so that rooms utilized as
classrooms during construction could become special-purpose rooms
after impact. The lecal school districts felt that the final con-

-truction plans would leave them with facilities that they could
maintain financially and utilize adequately after construction
impa t

Tlic Seat'tle District, Corps of Engineers, worked closely with the

Z,:,a.tcd school districts to assess physical plant needs and provide

.,osarv engineeCinc and financial support. Design Memorandum 51,
.u _p port to Local School. Districts (Seattle District, Corps of Engi-
Mn r., :.; 1977), provides substantial detail on construction plans,
,t estimates, and legal considerations.

.nd condition of the existing elemeatary school at Bridgeport
Lc to e 'i, h school e:t Brewster, coupled with inadequate land for

c(nstruut ion, made it infeasible to provide additions to these
so,, s t provide for the impact students. The school districts
:,r ))Csd, and the Corps of Engineers recommended, that new permanent
fIt. i Iit Ws be constructed to house the impact students and that the
;,.rl ,:.o'crnment contribute the cost of temporary facilities toward

construction. The school districts purchased land for the per-
mank, t fIeilities and developed conceptual designs.
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Proposed permanent facilities incorporated preengineered components

to facilitate design ar, construction. Estimated cost of the

Government contribution toward construction of the impact-related
educational facilities was $2.6 million. Building alterations to
accommodate grade transfers were scheduled to be completed prior to

the 1977-1978 school year. Permanent facilities were scheduled to be

available for beneficial occupancy during November 1977.

Congressional Authority

Authority to provide school facilities for dependents of persons

working on Chief Joseph Additional Units had been granted by virtue
of Section 151, Public Law 94-587, 94th Congress, approved 22 October
1976. However, funding was not permitted until Fiscal Year 1978.

Since the peak impact was expected to occur during the 1977-1978
school year, the school districts, with support of their Congressional

delegations, obtained funding through passage of Section 305, Title
III, Public Law 95-26, 95th Congress, approved 4 May 1977.

Liaison Activities

Close liaison between staff of the Seattle District, Corps of Engi-

neers, and the school districts was maintained throughout the impact
period. Initial contacts between the Seattle District, local schools,
and appropriate Federal, state, and local agencies were established
in 1973 during preparation of the Community Impact Report. After

passage of the 1977 authorizing legislation for school assistance,
and particularly during preparation of final forecasts and school
design, contacts occurred almost daily. Primary liaison during this
latter stage was between Chief of Design Branch, Engineering Divi-

sion, and each Superintendent of School. Seattle District staff
involved in the community impact evaluation included economists and

sociologists. District lawyers and fiscal specialists participated
during the contract phase of the assistance. The Washington State

Office of the Superintendent of Public Instruction and Seattle
Regional Office of the U.S. Department of Health, Education, and
Welfare were kept apprised of assistance activities throughout the
impact period and provided important information on school facility

standards and funding sources.

15
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SECTION 3 - SCHOOL OPERATIONS AND MAINTENANCE

IMPACT AND REIMBURSEMENT

Fiscal Impact

Many workers on the Chief Joseph construction project moved into the
area and used available school facilities, but provided little school

financial support. In the State of Washington, operation and mainte-

nance of school facilities are primarily dependent on revenues gener-

ated from taxes on real estate. Property owners in a given school
district are asked to support the cost of education not covered by

Federal or state revenues by voting a levy for additional taxes.

Wlen land use changes from agricultural to trailer park or general
residential use, property is reassessed. However, reassessments do
not generally result in higher tax payments to local governments

until a year or two later. In addition, a high percentage of con-

struction workers did not buy property, but rented or lived in mobile
homes. Mobile homes are subject to property taxes the same as perma-

nent dwellings. However, due to the mobility and short-term employ-
ment of many construction workers, assessment and collection of these

taxes are often difficult. In addition, a large number of Corps of
Engineers' employees lived in Federally-owned mobile homes which were

exempt from property taxes. A number of workers lived in travel
trailers which pay no property taxes but do pay state excise tax.
The excise tax, however, goes into a state fund, only a fraction of

which is returned to small communities like Bridgeport and Brewster.

Educational costs of dependents of short-term construction workers

were therefore largely absorbed by permanent property owners in the
community. Property tax income was spread over a larger student pop-

ulation, resulting in a lower level of expenditures per pupil.

Federal Funding Sources

The Federal Government provides financial assistance to schools under

a variety of acts. Public Law 81-874, administered by the U.S. Depart-
ment of Health, Education, and Welfare (HEW), provides operation and

maintenancc assistance to schools impacted by Federal activities.
School children of construction workers and Corps of Engineers'

employees at Chief Joseph Dam qualified under Public Law 81-874 and
local schools received financial support under the act. The Public

Law 81-874 program has not been fully funded, and the level of sup-
port to cover the construction impact was not considered adequate by

the school districts, the Washington State Office of the Superin-
tendent of Public Instruction (SPI), or the Seattle District, Corps

of Engineers. However, U.S. Code Annotated Section 243 prohibits
ippropriations by any Federal department or agency other than HEW for

the purpose of funding school expenditures. This prohibition was
.;uperseded by Section 151 of the Water Development Act of 1976

16
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(below). HEW continued to fund eligible students under Public Law
81-874 in the impact area. HEW contributions to school operation and
maintenance were considered in determining the amount of additional
reimbursement by the Corps of Engineers.

Congressional Authority

Specific authority to assist the school districts of Bridgeport and
Brewster was therefore obtained through Section 151 of the Water
Development Act of 1976 (Public Law 94-587, 22 October 1976, and Sec-
tion 305, Title III, Public Law 95-26, 95th Congress, approved 4 May
1977). This section authorized the Secretary of the Army " . act-
ing through the Chief of Engineers, (to) enter into cooperative
arrangements with local and Federal agencies for the operation of
such Government facilities, for the expansion of local facilities at
Federal expense, and for contributions by the Federal Government to

,over the increased cost to local agencies of providing the educa-
tional services required by the Government." The authority granted
under the final portion of the act was interpreted to apply to the
additional school operation and maintenance costs resulting from the
influx of construction-related students.

Reimbursement Methodology

Meetings were held with the Seattle Regional Office of HEW and Wash-
ington State Office of Superintendent of Public Instruction to deter-
mine the best methods to measure the financial impact of construction
and methods of reimbursement by the Corps of Engineers. A large num-
ber of methods of estimating O&M assistance levels was evaluated.
Methods given most serious consideration were:

a. Historical Average. This method based Corps of Engineers'

payments on a 3-year historical average of O&M costs per pupil, minus
all Federal and state revenues. The number of impact students,
multiplied by the cost per student, gave the total payment for each
year.

b. Actual O&M Expenditures. This method calculated reimburse-
ment payments on a share of expenditures each year based on percent-
age of enrollment consisting of impact students.

c. HEW Tier 3. Congressional funding of Public Law 81-874 has
been insufficient to pro-,ide for full entitlement payments. HEW,
therefore, developed a payment schedule based on three funding levels
called "tiers." Tier I provides 25 percent of allowable entitlement
dollars to all qualified students. Tiers 2 and 3 provide additional
payments based on a priority system, with such categories as handi-
Capped or residency on Indian reservation receiving higher payments.
In the case of Bridgeport and Brewster, payments are under tiers 1
and 2 and have amounted to about 60 percent of full entitlement dol-

la-rs. This method would base payments by the Corps of Engineers on
the equivalent of tier 3 to bring payments up to the full entitlement
allowance.

17
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d. Comparable Schools. This method based payments per impact
student on an average local contribution per student in a number of
school districts in the ad jacent geographical area which were of
similar sizc, hut, not currently impacted by any major construction or
unusual economic cond i t ions.

Each method was evaltItcItd !v the Seattle oi strict on the basis of
four primary criteria:

a. Adequacky of Fund ing. Would the method provide sufficient
funds to help the sch)ool districts meet added costs created by the i
impact?

b. Equality. Would the method create, worsen, or alleviate
differences in funding: levels per student between the two impacted

school districts?

c. Legal Accep tabilitv. Would the method violate any Federal
or state statutes governing school funding? Would the method meet
the intent of the authorizing legislation?

d. leciuiic .\curac'.v and Ease of Calculation. Could the
metiod rely upon accurate, readily obtainable data sources? Could
the calculations b, easilv made and audited?

Selected Method

The selected method was a combination of alternatives b and d and
provided for payment of actu, al additional school operation and main-
tenance expenses irn urred per impact student per school year. Maxi-
mum O&M expenditure per student was limited to the average O&M
expenditure per student provided by local revenues at 10 comparable
s'hool districts. A ummnarv description follows:

_i. d--td O , ixpenditurces for the upcoming year provided
tchol ditri Cts to thle Seattle District.

.-;Lttp 2. ticipttd revenues from all state and Federal sources
( r til)it t[i-, 4 Engineers' contribution) subtracted from the
5-dgCted expenditure, ;:resented bv each school district. The balance
,o ( .- \xpenditirt n,.:,< re'precnted t-stimated revenues required to
be prOvided from local ources.

p__3. Both to,al sciioo' districts provided the Corps of Engi-
neLr!s with estimated anticipated total enrollment for the entire
,coo I year. The estimated enrollmrets anticipated the average of
.tt:al counts t(, be taken as discussed in step 4. Balance of O&M
expenditures from step 2 was divided by estimated enrollment figures

convert to per-pupil basis for the next school year.

18



Step 4. The school districts provided two enrollment counts, one
during the first trimester and the second during the third trimester.

These counts determined the number of students associated with the
construction activities which have caused an increase in O&M expendi-

turvs. Total enrollment counts were taken on the same dates. Counts

of Federally-connected (Corps of Engineers plus project construction

contractor) students were compared to the Federally-connected (Corps
of Engineers) enrollment count for a base year. The 1974-1975 school

year was selected as the base year because it represented the period
immediately preceding the beginning of construction of additional

units on Chief Joseph Dam and influx of impact students. Increased

enrollment from the base year represented the number of impact stu-

dents. The average of these two counts, minus the base year count,

multiplied by the per-student cost in step 3, determined the Corps of

Entoineers' total contribution for the school year.

Step 5. To provide a maximum amount for Corps of Engineers' con-

tribution per student per school year, average local contributions

per student not covered by Federal or state revenues for 10 compara-
blc Washington school districts were determined. Comparable school

districts were selected with assistance from SPI based on similarity

in size, geographical location, and legal classification to the

impacted districts. Comparable districts were not experiencing any

major construction impact or other economic disruption. Budgets from

the second school year preceding the school vear for which Corps of
Engineers' assistance was planned were used, since actual expenditure

and revenue data were needed. Balance per student was increased to

the next school year basis by an estimated price escalation factor

provided by SPI.

Step 6. Corps of Engineers' funding for increased costs for

operation and maintenance services in the school districts was made

in three payments. Payments were made at the end of first and second

trimester, based on budgets presented by the school districts at the

beginning of the school year and estimated Federally-connected (Corps

of Engineers and construction contractor) and total enrollment

counts. A final payment to each district was made at the end of the

school year. Final payments were based on audits of actual expendi-

tures and receipts for operation and maintenance activities during
the entire year, as well as revised enrollment counts using the

average of counts taken during the first and third trimesters. The

final payment to each district allowed for any necessary adjustments

regarding the prior two payments.

An example of the methodology used is given in table 4. The selected

method appeared to provide sufficient additional funds to cover

increased school operating costs. It was also legally acceptable,

simple to calculate, and relied upon readily available state data

forms. The method, however, did maintain an historical difference in
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funding levels which U.xi sted between the two school districts. A
legal .nterpretation of the authorizing legislation determined that
the intent of the law was to reimburse school districts for increased

costs, not alleviate differences in funding levels or subsidize a
district which supported local education below state or regional

averages. The selected method was acceptable to the local school

districts; Washington State Office of the Superintendent of Public

Instruction; and the Regional Office of Health, Education, and

We Ifare.

Retroactive O&M reimbursement payments on the 1975-1976 school year

were mailed to the school districts in July 1977. Retroactive pay-

ments for the 1976-1977 school year were mailed in August 1977. The

reimbursement program appeared to be operating satisfactorily as con-

struction activity entered its third year in the fall of 1977. Esti-

mated total O&M reimbursement over the 1975-1980 construction impact

period was $200,000 at each school.
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TABLE 4

SCHOOL OPERATION AND MAINTENANCE ASSISTANCE

EXAMPLE OF METHODOLOGY

step

I. Budgeted school district O&M

expenditures for upcoming

school year $500,000

2. Anticipated State and Federal

(excl. Corps of Engineers)

revenues $300,000
Revenues from local sources

($500,000 - $300,000) = $200,000

3. Estimated enrollment 500 students

Revenues per student from

local sources
($200,000 . 500) $400/student

4. Estimated number of Federally-

connected (Corps of Engineers

and construction contractor)

students 100 students
Number of Corps of Engineers

students in base year 10 students
Net gain in impact students

(100-10) 90 students

Corps of Engineers' estimated

assistance for upcoming school

year ($400 x 90) = $36,000

5. Comparable schools local
revenues per student $450/student

(NOTE: Average per-student local
revenues at 10 comparable schools
were calculated using same proce-

dures as steps 1-4. If average
local revenue per student in step 5
was less than impact school local
revenue per student, the comparable
school amount would form the maxi-
mum that could be paid per impact

student.)

6. Payments for amount in step 5 made in
three increments. Final payment at
end of school year based on actual
enrollment, expense and revenue
data, and subiect t( audit.
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SECTION 4 - SUMMARY AND RECOMMNDATIONS

-nrollment Impact and Facility Needs

Proje ,tions of increased school enrollment due to construction
activity at Chief Joseph Dam were prepared prior to construction.
Initial projections were based on student-to-worker ratios obtained

from earlier projects and anticipated worker residency preferences.
Projections were adjusted to reflect specific conditions in the
Chief Joseph Dam project area. Final projections were based on a
series of surveys taken during early stages of project construction.
Actual school facility construction plans were based on the final
projections. Projections and construction plans were prepared with
the cooperation of local school districts. Congressional authority
was obtained for the Corps of Engineers to assist local schools in
developing new facilities. Government contribution was limited to
the cost of temporary facilities needed based upon impact conditions
in the fall of 1977. Facilities were designed so as not to over-
build for postimpact conditions.

Operations and Maintenance Impact

School financing in Washington State depends heavily on local prop-
erty taxes for revenues. Construction workers moving into the
area for work on Chief Joseph Dam were found to be living in travel
trailers or mobile homes and contributing little towards support
of local schools. The same construction workers, however, were
responsible for a large influx of new students into the local school
districts. Authority was obtained from Congress to provide Federal
funds to cover any increased operating costs. A variety of methods
to estimate increased costs were evaluated. The selected method
provided Corps of Engineers' reimbursement based on actual cost
increases not covered by existing Federal or state revenue sources.
A ceiling on Corps cf Engineers' aid was determined by average

expenditures at 10 comparable local schools. Final methodology
was acceptable to the local school districts; Washington State
Office of the Superintendent of Public Instruction; and U.S.
Department of Health, Education, and Welfare.

Recommendations

Potential impacts on school facilities or increased operating

expenses should be identified as early as possible prior to start
of project construction. Impacted school districts should be
encouraged to seek financial assistance through Federal agencies
such as the Department of Housing and Urban Development; Depart-
ment of Health, Education, and Welfare; or from state sources. If
aid is not available from these agencies, then the local districts
must request funds through Congressional appropriation. Prelimi-
nary forecasts of enrollment increases, based on experience at

22
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other major construction sites (as adjusted for local housing
conditions and transportation network), appear adequate for early
determination of needs. Final plans must be coordinated closely
with the impacted school districts and any local, state, or Federal
agency with appropriate expertise.
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Bridgeport, Brewster

Dam fallout aids
school buildings
By MARV BARHAM
Oh...". Cf .,* ?..

Expa~sion if tifuef Joseph Dam is having a beneficial

fallout in the furm of niew school buildings now tikingshape
in the aBridgepurt and Breoster schoel districts.

A four-bwlding elementary school cam~pus is now headed ."'

toward i onipietion at Bridgeport, while a complex geared
toward specialized-type instruction is rising at Brewster. -

Both school projects are heavily dependent on precedent- ,

setting federal grants awarded thsrough the U S. Army
Corps of1 Engineers. The special monies represent recognti- I
tion by eea authorities that expansion of the dam is

generating abnormally high enrollments that must be-

The Bridgeport school has recelkied a $1.569,000 grant,
while Brewster has won a $987.000 grant to help finance the A
facilities needed to handle that enrollIment impact. In each
case. the federal monies were meant to provide temporary
facilities for the Jistricts to weather high enrollments
generated by a large dam work force

Rather than accepting lower-cost temporary facilities,
both school districts have elected to come up with the extra ~91 . .
money needed to make the facilities permanent. YA

Voters in the Brewster D~istrict have approved an $825,000 ' 1 V/
b ond issue, while Bridgeport voters have floated a $175,000
bond issue.

What the commitment by district taxpa yers means is that
both districts are coming up with school projects that
should help thedaistricts; to meet the needs for local students -
for many years in the future.

The Bridgeport schools. according to Superintendent ''~ . .

Harry Rhodes. are gaining a four-buiding complex for kin- ~,*.--r -v
'Jergarten through fifth graders to be located on a 13 acre . 1, Ae , J1. S

site,
The project includes two units with ;our classrooms, one -

unit with two classrooe .,. a library, counselor offices and ,a
other work space . nd a fourth unitw with a kitvhen, multipur-
pose room and admiunistrative offices All icur units are at-
tractive brick buildings that are being scattered so as to
provide centrally located and covered playground areas WORKMEN ON THE JOB A T B3REWST3ER

It is hoped tha t youngsters will be able to move into the GmmyerayfrJs af
new units after Christmas vacation or soon thereafter Gmmyb ed o atgm

The new facilities wilt allow the district to spread ioit its fcr specialized learning that is now grossly inadequate in
enrollment into already existing facilities in coining years, the district
giving students much more space for their studies The Brewster Schisl Dlistrict h 's to play at least itstast

Brewster Superintendent ClYde Brown is also hopeful high school basketball game in ,e new gymnasium this
that his district's youngsters will be able to move into the winter
shop portions of his district's new school complex later this The superinteodents iif both school districts credit the
mionth Corps of Engineers antI the federal grants with making it

The pecitalized eadrning complex includes a gymnasium possible for the tw,. school districts to acquire majorachool
with seating for 900), shops. the music department, science improvements at minimal cost to district taxpayers
room i,anartroom, onegeneral cla ssroom and other space "Without the federal money, it just wouldn't have been

.Aic-ring to Brown. the new complex will provtde space possible.' Brown saiid

EXH IB IT - li-calI News pape r Re feretise to Corps oht Eng iiie r s Suppo rt t o local Sc hools,

Cli ef Joseph Darn Add it iond I Uni t - Proje t.,t, Wash ing ton
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SECTION 3 DESCRI PTION OF IMPACTED (*VMUNTIn F

General

The study area included all communities within a 50-mile radius of
Chief Joseph Dam, Washington (figure 1). The area is predominantlv
agricultural, with scattered small rural towns. The climate exhib-
its seasonal characteristics of both maritime and continental air
masses, with warm to hot summers and moderate tc cold winters.
Average yearly precipitation is meager, ranging from 12 to 15 inches
in the northwestern part to less than 10 inches por year in the
southeastern portion. High winds and blowing dust often occur in the
more southerly portions. Topography is diverse, ranging from the
Cascade foothills in the west to the Waterville plateau in the
south. The study area lies in the drainage basin of the Co]Lm.hia
River which flows south and westward, eventually emptying into the
Pacific Ocean.

Most land area in the region remains in forest or open rana. Aqri-
culture is an important component of the economy, with irrigated
fruit crops, beef cattle, and wheat as primary products. Direct 1v
related to this economic activity are food processing and storaqe
industries. Forested areas in the north and east supply raw mate-
rials for an active lumber and wood products industry. Wholesale
and retail trade, personal services, tourist-related businesses, and
local, state, and Federal Government employ a substantial portion of
the wurk force.

Outdoor recreational opportunities predominate. Pishing, hoatina,
and swimming are popular suimmer sports. During winter months, areas
for skiing, ice skating, ice fishing, snow toboganing, and snow-
mobile touring are within easy driving distance. Hunting for deer
and waterfowl is good. Communities offer a limited variety of
entertainment facilities.

Most of the incorporated communities in the study area (table 1)
have a mayor-city council form of government. The majority of the
communities also have planning commissions, zonina ordinances, and
building codes. Unincorporated communities generally have no formal
governing bodies and are under the jurisdiction of the county.

The land to the north and east of the project is part of the I.A
million-acre Colville Indian Reservation. The Reservation is
sparsely populated by approximately 2,500 members of the I bands
comprising the Colville Confederated Tribes. Tribal administration
is by an elected Tribal Business Council. The trihes have become
increasingly active in recent years over controllina economic devel-
opment and other activities on the Reservation.
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Selection of PrimaryImpact Comnunities

There are 31 incorporated towns within a 50-mile radius of the proj-
ect. The two largest communities, Ephrata (1977 population 5,3?0)I

and Onak (4,126), arE important regional trade and service communi-

ties for north-central Washington. The towns of Bridgeport (1,623)
and Brewster (1,471) have been significantly affected by previous
construction and operation of Chief Joseph Dam. Grand Couleo
(1,375), Electric City (855), Coulee Dam (1,917), and Coulee City
(602) owe much of their existence to activities at Grand Coulee
Dam. Chelan (3,000) and Soap Lake (1,400) have local recreation

attractions and have become popular retirement cormunities. Other
communities in the impact area are small, with business districts of
sufficient size to serve only the irmediately surrounding rural area.

Analysis conducted during preparation of Community Impact Report and

Update I narrowed to 17 the number of commuities expected to exper-
ience some project-related impacts. Only two of the 17 actually
received significant economic and social impacts. Table I lists
criteria used to determine intensity of impact and primary impact
communities. Changes in population from ]975 (preimpact) and 1977

(peak impact), numbers of school children whose parents were
involved with the dam construction, and numbers of construction

workers in each locality are presented. Bridgeport and Brewster

(figures 2 and 3) received the major impact in all three categories
and had the most severe demands placed upon facilities serving resi-
dents. These two communities are referred to as the primary impact

commnunities and were examined in greater detail. The fact that

impact was centered primarily in two towns, rather than the several
predicted, intensified the impact experience. The substantial popu-

lation growth at Soap Lake and Ephrata was unrelated to activities

at Chief Joseph Dam. The relatively large number of Public Law
81-874 students at Grand Coulee, in combination with a slight popu-
lation decline, indicates that many of these students lived in the
Grand Coulee area prior to construction at Chief Joseph Dam.I_/

Grand Coulee experienced little impact on public facilities and

services from Chief Joseph Dam construction.

The Colville Indian Reservation was only marginally affected by

employment in construction activity. With the exception of a smo]P
Indian community near (mak, principal Reservation towns are all 50
or more road miles from the dam. Total nmber of Indians in the dam
work force apparently never exceeded 10 to 15.

I/Public Law 81-874, administered by the U.S. Department of
Health, Education, and Welfare (HFW), provides operation and main-
tenance assistance to schools impacted by Federal activities.
Reporting requirements under the law include documentation of place
of work by parents of recipient sttxents.

6



FIGURE 2. BRIDGEPORT, WASHINGTON. MIDDAY VIEW OF MAIN EUSI'ESS
STREET DURING PEAK IMPACT PERIOD (MAY 1977).

FIGURE 3. BREWSTER, WASHINGTON. MIDDAY VIEW OF MAIN STREET DURING
PEAK IMPACT PERIOD (MAY 1977).
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SECION 4 - SOCIAL AND tWWMC EFFMM

Ppu]ation Growth

Bridgeport and Brewster have exhibited slow, steady growth ratbs
except for boom years during construction of the original dam in the
1950's. Between 1960 and 1970, the two communities jointly qained
only 195 residents. From 1970 to the spring of 1975, when the last
preimpact population count was estimated, only l59 more residents
were recorded. Within the following 2 years (1976-1977), 924 new
residents were counted. Population growth closely followed the
influx of construction workers (table 2 and figure 4). Althouqh
exact numbers are rot available, numerous families and individuals
also settled into unincorporated Bridgeport Bar between the two com-
munities. Population influx into the areas easily exceeded 1,000
during the 2 years, about a 50 percent gain over the preimpact popu-
lation. Populaticn figures include only those individuals who
claimed the towns as their permanent residence. In addition, the
normal workday population also included: (1) weekly commuters, (2)
short-term workers unaccompanied by families, and (3) workers
accompanied by families who also maintained a permanent home
elsewhere.

Hous ig

Both Bridgeport and Brewster exhibit characteristics typical of
housing in construction boomtowns (figures 5 through 8). During
impact conditions in the spring of 1977, 39 percent of Bridgeport
population was living in mobile homes and trailers, while Brewster
reported 18 percent in the same category (table 3). Despite the
influx of construction workers, over 120 housing units were reported
as vacant in the two communities. While this situation may be
partially explained by normal turnover and temporary vacancies at
the time of the census, it also reflected the large number of sub-
standard housing units in the communities. A special housing census
conducted in Bridgeport in 1976 by the Douglas County Regional Plan-
ning Cbmmission reported 28 percent of the housing structures were
dilapidated or deteriorated. Many workers undoubtedly chose to buy
or rent mobile home or trailer space rather than live in available
poor housing. About two-thirds of the nonlocal workers were found to
be living in mobile homes and trailers, versus one-third of the
local workers. A more complete presentation of types of housing
selected by construction workers is given in table 4.

8,
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FIGURE 5. ENTRANCE TO TOWN OF BRIDGEPORT, WASHINGTON. TRAILER
COURT IN FOREGROUND (MAY 1977).

FIGJP 6. TYPICAL TRAILER COURT IN BRIDGEPORT, WASHINGTON.
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FIGURE .TRALER OUR I R I R B, WS I

FIGURE 7. TRAILER COURT IN BRIDGEPORT BAR, WASHINGTON

FIGURE 8. TRAILER COURT IN BREWSTER, WASHINGTON.
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HOUSING CHARACTERISTTCS OF WORK F-)RCE !/

CHIEF JOSFPH DAM ADDITIONAL UNTITS

n of Housing Local Workers Nonlocal Workers

Single Family Dwelling 58% 18%

Apartment 5 10

Mobile Hcne 33 A-

Travel Trailer or Camper 3 23

Sleeping Room 1 6

'TOTAL 100% 100%

NOTE: Housing in both Bridgeport and Brewster included. Totals also
included workers residing outside the primary impact area.

1/Construction Worker Survey, Chief Joseph Dam, December 1977.

Econy

Bridgeport. Before construction activities hegar, Bridaeport had a
small business district with about 30 retail outlets. Representa-
tive stores included three service stations, three small grocery
stores, two restaurants, two taverns, and a variety of other small
shops. There was crie dentist but no doctors, lawyers, accountants,
or other professional people.

Retail sales increased from $2.5 million in the 1074 preimpact -,ear
to $3.8 million in 1977. While an estimated one-third of this
increase was due to the effects of inflation, most of the remaininq
increase can be attributed to spending by construction-related firms
and employees. Despite greater volume of sales, there was very
little change in the number of businesses. The temporary nature of
construction activities, in combination with the historical pattern
of irregular growth, deterred prospective new business investors.
Most residents and construction workers apparently bought staples
locally and traveled to larger regional trade comunities such as
Wenatchee and Spokane for major purchases. The one bank in Bridqe-
port reported that deposits in 1977 were $1.8 million over the 1974
total of $2.9 million. The number of new accounts increased by 722
during the same period.

14



One ohsorvation about Bridgeport was the prx:erce of alandoned
comercial structures built during coii tiuction ')f- the original darn
in the 1950's. Even during peak employment at the additional units
project, the business district of Bridgeport had numerous vacant and
boarded-up buildings and lacked the appearance of a typical
construction "boomtown."

Brewster. Due to the location of Brewster on a major highway and
employment in several fruit packing establishments, local economic
activity was much stronger and more diverse than in Bridgeport.
Despite a similar population in 1974, there were about 100 retail
establishments, triple the number of Bridgeport. Professional
offices included doctors, dentists, attorneys, and accountants.
Retail sales jumped from $8.8 million in 1974 to $13.4 million in
1977. As in Bridgeport, there was little change in the actual
number of establishments.

Bank deposits increased by about $4.7 million over preimpact
deposits of $6.3 million. Bank officials attributed only about
one-fourth of this increase to the construction impact. The local
fruit growing and packing industry, concentrated in the Brewster
area, experienced an excellent year in 1977. Income from fruit
sales resulted in a large inflow of funds into the Brewster bank.
The bankers did report that major contractors on the dam were
purchasing many supplies and services locally. These purchases
injected money into the local economy, in addition to the direct
spending of their employees.

Schools

The influx of children of construction workers into local school
districts at Bridgeport and Brewster was the most severe impact felt
by any local service or facility. Beginning with the 1975-1976
school year, the number of students grew rapidly with the increase
in construction activity. Estimated number of impact students at
the time of peak construction is presented in table 1. Maximum
enrollment pressure on the schools occurred during the 1976-1977 and
1977-1978 school years.

Special congressional authority to provide school facilities for
dependents of persons working on Chief Joseph Additional Units
project was granted by virtue of Section 151, Public Law 94-587,
94th Congress, approved 22 October 1976. However, funds were not
released under that law until Fiscal Year 1978. Bridgeport and
Brewster school districts, working through congressional
representatives, obtained a release of funding through passage of
Section 305, Title III, Public Law 95-26, 95th Congress, approved 4
May 1977. Under this authority, the Corps of Engineers provided
approximately $2.6 million in school construction assistance.
Funding assistance was based on cost of t~mporary facilities

15
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needed to meet the impact. Both school districts supplemented Fed-
eral funds with local monies and constructed permanent facilities.
The new permanent facilities, along with certain existing school
buildings in poor condition, gave the school districts some flexi-
bility in meeting peak impact conditions, as well as planning for
the postimpact period. For example, old buildings in poor condition
may be eliminated if not repaired when the construction work force
leaves the area.

The Seattle District, Corps of Engineers, advised the school dis-
tricts in assessing physical plant needs and providing necessary
engineering and financial support. Design Memorandum 51 (May 1977)
provided substantial detail on construction plans, cost estimates,
and legal considerations. Building alterations to accomrirdate grade
transfers were completed prior to start of the 1977-1978 school
year. Permanent facilities were scheduled for beneficial occupancy
during the 1977-1978 school year. In addition to funds for school
buildings, the Corps of Enqineers will provide approximately
$400,000 in school operation and maintenance (O&M) reimbursement
funds under the same congressional authority during the impact
period. Amount of funds was determined by a mutually agreeable
formula and final audit. Reimbursement was based on O&M funds per
student not covered by existing Federal or state sources. The
per-student dollar amount was then multiplied times the number of
impact students to arrive at the total reimbursement. Amounts reim-
bursed ranged from $250 to $450 per impact student per school year.
CcTmunity Impact Report, Update II (April 1978) reported on the
school impact in detail, inclu(inq methodology and estimated funding
assistance. Student O&M expense at 10 comparable schools determined
maximum allowable expense for O&M at Bridgeport and Brewster.

Close liaison between staff of the Seattle District, Corps of Engi-
neers, and the school districts was maintained throughout the impact
period. After passage of authorizing legislation for school assist-
ance, and particularly during preparation of final forecasts and
school design, contacts occurred almost daily. Primary liaison dur-
ing this latter stage was between Chief, Design Branch, Fngineerinq
Division, and each school superintendent. Seattle District staff
also included economists and sociologists. Seattle District lawyers
and fiscal specialists participated during the contract phase of the
assistance. The Washington State Office of the Superintendent of
Public Instruction and the Seattle Regional Office of the U.S.
Department of Health, Education and Welfare were kept appraised of
the assistance activity throughout the impact period and provided
important information on school facility standards and fundina
sources.

16
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Health and Safety

Health Care Facilities. Of the 15 hospitaj:; located in the six
counties surrounding the dam, seven were located within the actual
impact area (table 5 and figure 9). These seven hoxspitals Cmntained
a total of 212 set-up (ready for occupancy) beds. Txo hospitals
located in Wenatchee, just outside the 50-milo radius of the dam,
offered an additional 186 set-up beds for patf;ent car,. In addition
to the hospitals in the area, there are sevrra1 c]nics providing
mental health, outpatient, alcoholism7, anl migrant worker and Indian
health treatment.

A preliminary study caqileted in 1977 r, h Central Washinyton
Health Systems Agency (CWISA) (whose jur isduition includes the four
counties most heavily impacted by the p, mJect - Chielan, Douglas,
Okanogan, and Grant) indicated that most hostals in this area were
in generally good financial health. However, they wre troubled by
low rates of utilization and an excess n Jmr of h,'ds. Overall
occupancy remained close to 50 percent between, 1973 and 1976. The
ratio of beds per 1,000 population has stayed close to 3.8 since
1973. Interviews with officials of the CJHqSA indicate that, with
scheduling and planning, a hospital can adequately serve area popu-
lation with only two to three beds per 1,000 people.

Excess bed and low utilization rates are probably due to the short-
age of physicians (typical in rural connunities) in the impact
area. Many physicians with specialties are located in either Wenat-
chee (about 60 miles from the damsite) or Spokane (about 110 miles
from the damsite). Data in the Annual Hospitalization Report (State
of Washington) indicate that patients travel to these two cities to
receive routine as well as specialized car-. A norson consulting a
doctor in either city was more likely to stay in a nospital in that
city than in a hospital closer to home. This was referred to as the
"escaping patient" phenomenon by local health authorities.

Medical and dental services for the Bridgeport-Brewster area are
centered in Brewster. The town supports the 50-bed Okanogan-Douglas
County Hospital. There is also a 73-bed convalescent center in
Brewster which operates an ambulance service with a capacity of four
patients. In 1973, there were five physicians regist(ere( to prac-
tice in Brewster; in 1977, there were three. Medical services in
Bridgeport consist of one dentist, several volunteer firemen trained
as medics, and a two-patient ambulance :3ervice op-rated by the fire
department.

The Mayor of Brewster, who also Is Administtrtor of Okanogan-Douglas
County Hospital, stated that no major impacts on the health car,-
facilities of the area were due to the influx of construction-
related population. Apparently, many individuals associated with
dam construction traveled to Wenatchee or Spokane for medical pur-
poses. A major concern had been the probability, hased on data from

17



TABLE 5

HOSPITALS IN THE SIX COUNTIES SURROUNING
CHIEF J SEPH DAM PROJECT AREA

CHIEF JOSEPH DAM ADDITIONAL UNITS

No. of Located Within

Set-Up Actual Impact
Hospital Town County Beds Area

Cascade General Hospital Leavenworth Chelan 20 No

Central Washington Deaconess
and Rosewood Hospitals
(Consolidated) Wenatchee Chelan 162 On Edge

Columbia Basin Hospital Ephrata Grant 29 Yes

Coulee Ccmmunity Hospital Grand Coulee Grant 27 Yes

Eye and Ear Hospital of
Wenatchee Wenatchee Chelan 24 On Edge

Ferry County Memorial
Hospital Republic Ferry 15 No

Lake Chelan Cnmmunity
Hospital Chelan Chelan 28 Yes

Lincoln Hospital Davenport Lincoln 24 No

McKay Memorial Hospital Soap Lake Grant 21 Yes

Memorial Hospital Odessa Lincoln 21 No

Mid-Valley Hospital Omak Okanogan 27 Yes

North Valley Hospital Tonasket Okanogan 30 Yes

Okanogan-Douglas County
Hospital Brewster Okanogan 50 Yes

Quincy Valley Hospital Quincy Grant 16 No

Samaritan Hospital Moses Lake Grant 50 No

TOTAL 544

Source: 1976 Annual Hospitalization Report, Department of Social and Health
Services, State of Washington.
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previous construction projects, of serious accidonts occurrina at
the damsite. However, the project to date has maintained an out-
standing safety record during the course of construction vxork.

Traffic. Traffic density increased due to the hauling of materials
for construction as well as the number of workers cornuting to the
damsite. The State Highway Department maintained traffic count
records for several locations near the project (table 6). Increased
traffic paralleled the increase in activity and the rise in popula-
tion near the dam. A number of workers commuted from the Grand
Coulee area, and were probably the cause of increased traffic on
State Route 174.

Noise. Increased noise appeared to be an adverse factor only within
the construction site. Turbine and generator operation produced a
constant, low-.requency hum and hydraulic rumble which could be
heard throughout the powerhouse. Noise in some work areas within
the generator air housing and turbine pit exceeded 8-hour Occupa-
tional Safety and Health Administration (OSHA) standards when the
generator was in operation. Workmen located in areas where the
noise level exceeded 85 decibels were required to wear ear protec-
tion devices. The town of Bridgeport was at sufficient distance
from the construction site so that the noise was substantially
reduced.

Police Protection

Bridgeport. Bridgeport experienced difficulties with increased
demands placed upon police services. Interviews with town officials
revealed that an increase in vandalism, theft, and disorderly con-
duct occurred along with the increase in population. The town had
no police department, but contracted with Douglas County for the
services of three deputy sheriffs to provide local protection 16
hours a day. There are 368 residents per deputy sheriff which is
less than the average number of residents per police officer for
rural areas in the United States. However, town officials stated
they could have utilized the services of one more deputy sheriff.
Between 1074 (preproject) and 1977, poljce costs increased by
$8,600. The city maintained a jail for 4-hour maximum detention
only.

Brewster. The Brewster police department consisted of five ful-timp
police officers, one of whom was funded through Comprehensive
Ekiployment Training Act (CETA). A county sheriff also resided in
Brewster, although his area of responsibility included the entire
southern part of Okanogan County. Police protection services proved
adequate to absorb the impact population in Brewster. Annual expen-
ditures for law enforcement increased $33,600 during the 1974-1977
period.
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TABLE 6

COJMPARISON OF AVERAGE DAILY TRAFFIC VOUMES IN IMPACT AREA
1974-1977

CHIEF JOSEPH DAM ADDITIONAL UNITS

Average Daily Traffic Volume*

Leg of
Inter- Percent Increase

Segment of Highway section 1974 1975 1976 1977 From 1974 to 1977

Junction of State
Route 17 with State S 1,120 1,140 1,200 ],370 22.3
Route 173 (between
Bridgeport & project N 1,060 1,420 1,500 1,550 46.2
site)

Junction of State
Route 173 with Pine E 1,220 1,310 1,750 1,850 51.6
Avenue (about half-
way between Bridge- W 1,240 1,320 1,800 1,900 53.2
port and Brewster)

Junction of State
Route 174 with State
Route 17 (about 610 510 680 710 16.4
halfway between
Grand Coulee area
& project area)

Source: Annual Traffic Report, 1976, Washington State Highway Commission,
Department of Highways (1977 figures obtained in telephone conversation with
same).

*Volumes shown represent an estimate of one average day of the year.
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Firp Protection

Bridgeport. Brdhgeport had a crew of 21 volunteer firemen with two
pumper trUcks. Several of the volunteers, including the fire chief,
were Corps of F~nairers' employees. A potentially serious fire
hazard existed where mobile homes utilized for temporary housinq
were placed too close together. The main fire concern was an inade-
quate water supply to meet the needs of an increased population.
Lack of water for fire protection to the homes on higher elevations
behind town and on the Bridgeport Bar was a major concern of fire
officials. Fortunately, no large fires occurred during the peak
construction period.

Brewster. Brewster had a 25-member volunteer firefightinq crew
equipped with two pumper trucks and three auxiliary trucks. Water
pressure and storage capacity were satisfactory for adequate fire
protection, according to standards set by the National Board of Fire
Underwriters. Brewster fire department had the staff and equipment
to protect a town three and one-half times present size including
impact population. No major fires occurred during the peak con-
struction period.

Utilities

Sewer.

Bridgeport. The existing sewage treatment plant is owned and
operated by the town of Bridgeport, and was placed in operation in
1969. The plant was designed to handle an average flow of 200,000
gallons per day (g.p.d.). Assuming an average daily flow of 100
gallons per capita daily, the system was designed to handle a popu-
lation of 2,000. (Census in 1977 was 1,623.) Average inflow during
the peak impact, coupled with required sludge recirculation, sub-
stantially exceeded design capabilities of the existing clarifier.
Cause of the excess flow was uncertain, but may have been due both
to high per capita flow and a workday population which exceeded the
permanent (census) population. Inflow and recirculation measured in
August 1977 was approximately two times the design hydraulic load-
ing. The effect of this overloading was visually apparent as a rol-
ling, muddy appearance as sludge spilled over the weir. To allevi-
ate the sludge overflow, the town hauled activated sludge and dumped
it on open land near the town. Such dumping technically violated
U.S. Environmental Protection Agency (EPA) standards.

In March 1975, prior to the construction impact, Bridgeport applied
for funds to expand its sewer system under a Washington State fund-
ing program. In August 1.977, the state offered a $30,000 loan to
conduct engineering design studies and to fund subsequent financing
applications. In March 1977, a step one facility plan, application
for study, was submitted to the Washington State Department of Frol-
ogy and the FPA. An offer of $11,000 was made by these agencies in
July 1977.
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A step two arpplicaticn for f ina cia ( ior ;,.otr ,,rd fic'- fl.5 was
scheduled for December 1977. The t iming of st.-(,p tbroe h:as ,vot to he.
determi ned. The 1977 estimated (yxst to iqxir-c{ an(! expand the
Bridgeport sewer system was $242,000. *9

Brewster. The existina sewage treatment plant, ownc'o an( operated
by the town of Brewster, was placed in operation in 1967. The plant
was designed to handle an average daily flow of 250,000 q.p.d.
Assuming an average per capita daily flow of 100 gallons, the system
was designed for a population of approximately 2,500, well above
normal plus impact populaticm. Estimatcd averaqe flow durina t-
peak, however, was about twice the earlier c stimate. FruiP -packing
op-rations wre estimated to contribute a pak of 90,000 g.p.d. to
t0 system. Two of the four fruit packinq operations in the town
a.( connected to the sewrr system, and are, major contributors to the
total flow. About two-thirds of the averaqe flow is domestic sew-
age. Several large roof drains connected to the system, TD]uF system
infiltration during runoff periods, can contribute up to 200,000
g.p.d. of additional inflow to tN- system.

The capacity of the present system was excee<ce<d, during peak impact.
Although influx of construction workers was not the rimary factor
that caused the strain on the Brewster sewer s'fstem, the added popu-
lation did worsen the situatio. Much of the overlcS- was due to a
new fruit processing technique used by the packing houses which uses
more water than the old process. Because of this new process, and
the possibility that other packers may hrx-k into the system, the
town is conducting engineerinq stutdies necerrFsarv for expansion of
the sewer system. The design capacity of the new system is proected
to be up to 750,000 g.p.d. Because of the uncertainty as to the
capacity that will be needed to serve the packing houses, consuitino
engineers considered three alternativw expansion proqram. Each is
designed to accommodate a population of 2,000 wit h the balance of
system capacity varying with the service needed to service packinq
houses.

Brewster applied for FEPA funding in December 197 .  An initial
$22,000 of funding was received in June 1977. Construction is
planned for the sumner of ,979. The city is e~xpIorina various ways
of financing the contemplated system expansion.

1/Estimate based on discussions with cfr-.ltinq enqireer for the
town.

23



Water.

Pridqe_ rt. Water us:age records were not .suffici en to me.astwf •r
consumption accurately. The 1977 physical condition of much of the
water distribution system was unknown. Two of tho three wlls were
unmetered, and total usage could only be estimated. Consumtion ky,
urnmetered users was Unknown, and may have beetn suhstantial. A 10""-,
study estimated average water usaqe at 700 gallons per capita daily
(g.p.c.d.) and peak Lsage at 2,000 g.p.c.d. This onrtrasted .shar1r,
with reported national rates of 200 g.p.c.d. average use and 400
g.p.c.d. peak use-i for cities the size of Bridge.orxt. Durina
peak usage (2.9 m.g.d.), the estimated numping capacity of the throe
wells (2.3 m.g.d.) was excoeded, and the svstem suffered from I ,w
water pressure and a fallinq reservoir level.?/ This Iack or
capacity constituted a considerable inconvenience for custanerF and'
a greatly increased fire risk. Hiqh usage rates appeared to be due
to use of damestic water for large lawns and gardens, irriqation of
some orchards, and for an extensive municipal park s.stem. Althonoah
the water system had deficiencies prior to the influx of construc-
tion workers, the rapid population increase at the peak of the
impact was a factor in the inadequacy of the system during the
1976-1978 period.

In March 1975, Bridgeport applied for state funds to upgrade its
water system, and the state offered to fund 40 percent of construc-
tion costs ($134,799). In October 1976, Bridgeport submitted an
application for $529,850 to the Economic Development Administration
(EDA) to supplement funds offered hy the state and to fund the con-
struction of a city maintenance shop (an additional $188,160).
Because unemployment was not sufficiently hiqh in the area, the E"A
did not make a grant award to Bridgeport (May 1977). In June 1977,
the state withdrew its grant offer hecause the project tad not
commenced. The town also made a grant appl.ication to uprade the
water system in January 1977 to the Department of Housina and Urban
Development (HUD). The folowina month, Bridgeport was notified no
grant would be forthcoming because unemployment was not a problem in
the area. As of May' 1978, the city had not resolved the problem of
obtaining funding. Although total water usage will taper off as the
construction work force is phased out, the deteriorated condition of
the system will require a lona-term solution.

Brewster. The municipal water system is completely metered.
According to studies corducted by engineers for the town, averaqe
demand was 0.75 million gallons per day (m.q.d.) with a peak demand
of 1.25 m.g.d. These figures contrast with the smoplV capacitv of
1.75 m.g.d. Major nonresidential users included the school system,

1/Evaluation Study of Impact Upon Utility Svstems of Prid-geort,
Washington, January 1975, prepared by Lee Johnson Associates.

2/Letter from Lt. Col. John Terpstra to Mavor Dennis Uardie, dated
30 August 1977.
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SUinermarkets, a laLjr.rna.,t, sni!a 'rT

(-Ft imatoer] -4 Tnrcyrt of the fh Vr 1c ' t
the averao Cia ilv suimmnr Oerfanc1 .

On the aVe-raqe, 0.75 n.q.rd. .a h' r n 1

m.g .d. was recordcoc on. nevIC ntrn~. c cCf~cc

pip flsig 9lo throu.flJa *fh9

The ratio of water prodluced to W,3t e r S)( c wmi r-

orchards or other agnricultural crorr w' tln '' mr' o of the-
distribution system wire irriglatoed k-ith th$ 1 cco' un' h

Population growth associated with rrclr(-ct conw. t- i t on wasf not
sufficient to create water -;trrpl-, r-ohl rfn;.

Although the supply of water at the qource-(, Arrod- -,rlouate h%7
engi neers for t he town, i mp. ove'er tn . r VA C ; I.- +a ic n ther
distribution system. Ar. applicat:on mwas , iTp~in I ~y 10-76 LiflC!-
State Referendum 27/ for fundsF to upqr- ( the Cc 'rCc ~sc
Approval was received in May 1!977 fo-r -,11 $,PPOPT cr emninqt
percent of construction costs7 (f?0,O0f0 . r ' r forte
balance throuoh a bond issue. In Noveroer 107rh 4-1 onomi c
Development Ad'ministration (SVAl reb etred an amhctcmb the city
for funds to upgrade the water dis1tribution sytrThe city is-
presently workinq through its consuli'q enq~nrwcern f-o find7 othe-
sources of financing.

Other. Other utilities suchl, as electr ical andC te-ennolne seCrvice
expanded to meet the impact population without Clff"i]!d t.

Ci~yFi nances

Bridgeport Revenues and' expenditures !7 h] ne 7 ,,60 4i
1974 (preimpact) and.$90,200 in 1977 cluring, peak imniact (table 7).
Revenue categories such as retail sales taxes, licenses, nonmits,
and miscellaneous fees and9 fines all increas-ed !rtllstantiaiiy over
preimpact figures. Unfortunately, the needi for adi-cra ervicos
also rose rapidly, and the necessity Lo b)alance the hUCdqet limited
expendlitures. In addition, dlue to the hiah rate -J inflaticm-Y dlurina
the 1974-1977 periodl, abo--ut one-half of the -(4ded~ r-e1-nues weeIos~
in terms~ of real ourchasi na rcxver. Thel Mavo- of F'ioritFelt
that the quality of services: r-ichano.c crtconbd ufed
due to lack of additional ooe-aM-nq ~'eus

Brewister. Revenues and- exenitrs n ose w00 in
1074 and 13129,600 in 1q77 (tale 7. ! t i 'nflux nf
workers, larger tax base,, an(' rorr C dccs:- ows-t-r was7
bette-r able- to maintain suifficiorn cr in t v', The mayovr of
Brewster felt that h-isq ccnunit tY haed Fi nincia U- ahohdthe, workf

impact with 1 ittl1 effect cr the- ctlaV 1 of r ccnrTi(e



TABLE 7

CURRENT EXPENSES AND REVEUES
BRIDGEPORT AND BREWE

1974 and 1977

CHIEF JOSEPH DAM ADDITIONAL UNITS

Bridgeport Brewster
1974 1977 1974 1977

1. Revenues.

Cash on Hand $7,000 $6,000 $30,000 $15,000

Taxes-/  13,500 27,100 33,000 65,100

Licenses, Permits, Fines 3,800 7,800 10,100 10,800

Intergovernmental Revenues?/  30,800 20,300 18,800 38,200

Miscellaneousy 16,600 29,000 2,400 500

TOTAL $71,700 $90,200 $94,300 $129,600

2. Expenditures.

Current Expenditures4/  $56,700 $65,600 $44,000 $45,700

Police 12,000 20,600 41,000 74,100

Fire 3,000 4,000 9,300 9,800

TOTAL $71,700 $90,200 $94,300 $129,600

Source: Town fiscal records.

1/Sales and use, property, utility district, and amusement.

2/Revenue sharing, Federal and state (including grants).

3/Bridgeport includes garbage service; Brewster does not.

4Wages and salaries (other than police and fire), supplies, and other
operating costs.
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Esthetic Values

Visual Landscape and Patterns of land Use. The project area still
shows scars from construction of Chief Joseph Dam oriainal units 20
years ago. Remains of a short-liv<ed cormercial bcom can be seen in
the vacant buildings, substandard housing, and scattered lotr in the
Bridgeport and Bridgeport Bar area. Present constructi r as
further impacted the appearance and land-use patterns of the area.

Results from the construction worker survey discussed in section 5
showed that about 1,000 new residents moved into the impact area.
Bridgeport and Brewster received the hulk of this new population.
Many construction-related families lived in mobile homes and
trailers. Residential develcpment primarily in the form of trailer
parks occurred on the outskirts of both towns. Mobile homes were
scattered on previously vacant lots throughout the towns. Since
most trailers were quite new, the overall impression was not
unpleasant. Some attempts were made to landscape many of the
trailer sites. The influx of school-age population was areat enough
to require the construction of attractive new school facilities 'n
both towns, with major financial assistance from the Corps of
Engineers. Aerial photographs of both towns, taker before impact
and during peak impact, are included as figures 10 throuah 13.

Bridgeport did not experience an economic hoom similar to that of
the 1950's during original construction, so random and unplanned
location of short-lived businesses was not a problem in the 1970's.

The impact area should experience a reduction in residential land
use as the construction workers move away. Substantial amounts of
landscaping are planned around the dam after construction is
completed. These combined activities should he]p create a more
pleasant landscape.

Recreational Facilities. The impact area contained a variety of
recreational facilities. The communities of Bridgeport and Brewster
maintain a bling alley, libraries, parks, swimming pools, and
picnic areas. The outdoor facilities were heavily used during the
hot summer months by tourists and local residents. The increase in
impact population at peak added to this use. Adverse effects upon
recreational facilities of the communities consisted of some
overcrowding at the municipal pool, and some acts of vandalism at
the pool and public toilets at Bridgeport.
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Archeological Resources. Several cul turaI re.oture ,  .
and survey investiqations have taken place in
Washington since 1945. Corns of NE) nineers- sF"s0or

at the Chief Joseph project has identijfied 272 r h.,.-,-r-
!,istoric cultural resource sites. Tn 1977, east ev;yat l ,, c
that may he affected by the proiect war- undertaken .,
Enqineers to identify proprties eliqible for t., , n

of Historic Places, and to determi ne the noo
salvage/preservation of significant cultural data. nr t. .
existing information, the Colville Confederated 'Pr' ... n- ,
Washington State Historic Preservation Officer main.tai,- -
sites presently endangered are crucial to the ful tnr r
the cultural and environmental history of the area aff r -
have taken steps to nominate the Rufus WoedF Lake a- ' ,
Nationa] Register as an Archeological District. T ( cry-
Engineers began salvage operations in earlv summer of 1 . , .

30 persons moved temporarily into the project area, Ix t
Neso elem and drawing upon the communitv facilities of th., .
additional 25 persons may be hired from the local ia , ',.

ALxut half of the salvage crew were seasonal trans:r ,:
living in trailers in a base camp onsi te (urinq thr 'r:,'

season and leaving the area during the wirter. Few(:- '-:a:
persons ,were projected to move into the area for the du'i ~m c"
salvage operation. Current estimates indicate that
Colville Confederated Tribal members may be emoloveO. T, .'-':: ,
salvage and preservation program is estimated to cost .: r ' .,
million, and may continue through lq83.

Civic Organizations and Communi ty, Growth, Cohesion, and P,:, '-r -

Civic Organizations. A few service, fraternal, and hu :i
organizations, representative of those found nationwi-,,
found in the primary impact area. Examples ncud '-
Legion and the Chamber of Corrierce. Recently orc,: - ... ;
activities inc]lude the Boy Scout!- and Gir. Scouts of Am,,

Involvement of contractor employees and their farilie: -
organizations of personal interest and her-i'f .- ic "- "
board and Scouts. Corps of Finfers employee' w. r.
cormunity service and local government such at . ,
Ccmerce and the volunteer fire c0oparture't.

Interviews with officials indircat- tht -rirkers o ,

participate in anv activity of their chonsino. Ot -,.
workers appeared to sTpport cyrnunitv orqanizatirs,
active to any large extnnt. Thei nl , 1"ic-ina-
siqniFicantlv afFect the lear!hnp (r cl].f hr - -" or' ' V
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(C '01J1UP ! V Gr ~t 11 hof(- C ol1 r O illor 0 c a i (v(Y" 1!-(

po I i t i cal sy'ntowf' w t h i r'. I qi VCiT) cXMIWIO i V C)h'; au -(I' It v
G C I (ItS l owt h war o lv t (,I] , T JVl ! i Iv , f oc ' i- 11! ; (1 f- Yr t a n'

Rrewstor C'ute to r-he a -hor t Lorni natulie of on' tr mct i on rl '
~x )txi a t- i cxi nicrIel-s. AlI though reu m IT rve' and '>if r 1

hecamo act i\'e i n C iv ic( organ ; at i orn f- hr, rr'l af i v- 1riu~irr
rztav i n th N'corMMir tv Prevoi t edc the DY- Pa t ic i pat , (in 1 ()-- fV c- '(t r
aIny permanent changer: i n the exi .- Jai nooc mi :rl uAf XtAl r

An --conomicu lxxcm atmosphere with h-t nt ial KUsnsVpano
occur-redx during the ofriqinal dairn con' tr-tiction * n th", ]9 0' Man,
1) -ne ses !-t a rted at thakit t ime Ci Io-s Fd '--oon U e cntjr- o
ceased, as it became apparent that the- postconF-trmiction Oconom',
coUldl r).t Support the new businesses. Potential inetn nowary
of cepatn that experience in the 1970's . In !snitr o rubs, tantial
qains- in harnk dleposits andl retail sl"Over 1DreP!MrpJ-t cosdrt;onS,
very few new businesses were established. The rxmtruc financial
c-ompTositjon of beth towns will probaly vbe much an it was- hpfnre,
-onstr uic' on.

Anyv prc ct- reIa ted, I lcna-tetr arowt h may -e F7 --,ocl .t E,( wi th
in c reasso - ;n tou r i and use of oroposed n-,ach r mcrtat'onalI
f ac 1iit ies and t-he reIa ted! inPc reas;ed nee f or suoport c'11vi CeS.
Communi ty representati .ves appear to favor Such lonq-term growth.

Tfhe has; c political structure of both towns alpa red to Ne unchanaed
bv the con-struction impact. Both mayors were long-time residents.
Thle majority - o the const'Luction workerr- appeared to have little
interest in local politics.

The nearby Colville Indiani Reservatior was little affect&c by
cons tr uct:i on. Indian employment on the construction prciect never
exceeded-, 10 to 15 people. All maie--r Indian commur.-tie-s v*xre at a
sub)stantial distance f rom the dam. Negot iat ions between the
Col v I e Con fed erat ed Tribes and0 the Fedleral Govern~ment over
electrical pow~er revenues, land ac u is -1t ion , and arch eo Ioqi C.alI
Pre(servation are in progress. The outcome of th-ese negotiations may
haI ve a major impact. on future growth on the Reservaimn. An Indian
culture theme, which may he featured n the onhillic us- facilities -
the (-am, Would likely draw visitor attention to the Re--er \a t on.

Cnunitv Cohesion. Comrmunitv cohesion is the unifvina fo-ce which
allows a group to establish patterns: of interrelationnalins-, cyrnion
institution-, coninonly acnreed-uponl wa-;s of behaving, -,~ acommn
ide(n t ity. The essential elements- of community coher:iosn are physical
prox imi t"', ocialI si mila ri tiePS, and group oi v" t i c.-. he
:ntroducti",, of several hundlred corstruct ion per('rs~l'l anr their
f am i lie i -; nt-o the town,; nea r the p'oj1ernt wa s ;- c"tt



or xt rea ted th 1rca t t ( t! 10 (-(=hLin i tv-o' r '

th '.uLch a ar , onentat Tir o(,f impac't rxon t (r
Bkr (wS te(Ir were t ho tcwns: mos ki ke to x- Cfl(

conmjnitv cohes icri. (Trhe p ric) --t- rasnt (,xr),C ,
affect the cohesion of the Col ville C'onfede(rat(e, IT' i hr-.

Tntorviews) with o-)ffj cial s hi catnd( tHa t Y-) s7 j 'J
he cohesivenes--s of ei ther fr(,Ywas r'X1r lenero.T,

,,Iative residet ialI isolIatiOrn, onttcnn n
ramil ies were active to scme extent in co~mmunjt t,, f ai
not iced no tens n or con fli ct of int erest I- tw17,e ry-:
nc(.q residents. Constr uct ion wor kers and the> ,-m i
In activities 4n which they werre lk>t
residents tnward similar goals. Alrhouqh 71MC.~ ~~
di ff erences existedi hetwoen 1mog-time, res icents and1 so-..
for instance, new resi dents were oldler, more I i ke> to, i> <

and had slightl i sal Ier f amilI ie! than Ino-t ir m(- c
Jifferences d-id rnt arppear t vn- t-.-o'f- e-nm

toqether. Contr ibut i nq f-oward' tHe -y nii'F
"he fa,-ct that almost 60 pnercetr -h %okprr~
I -.cal residcents who, were ( al i-early -7tahl she * rn rrrL c

communi t ieq.

Commwunity Response. The reaction. Of Corqmn1'ty 1 ae
and Brewster to the influx o-F constructior o

,increased retail sales and- the rsi qe an ouhii4'
wi-th expansion of one of the larges9t hvdropcxver dm Q~
weA-re widely appreciated. Overrr-oWddc -Chool s_ andj f;r
local utilities andI services, hr()Wev r, asdendrhl'r<j-
of resentment. Anger and frustratice. wee rnra'V*-
Feder,3l Governmpent andO..not ti-c. c~~-vt~nw'*
aiuthority to assist_ 'ocal hm:wa sdc n
o f f und ina f or u t iIi ty i Mpr)vernt recmai nedl T,)'
tension. The general reoact cr. of ,rn-In.: " I f I co
since the Federal Governm-rt Vo> in th'l woer
Government shoulrl nay for s "vo -c

population. The prese(nce NF ("'o.;:-r :o
Corps of Fngi reer:s whe vx .... a1
ii-mpacts hefore con-structior 1 -A -- i' rr r .I
financedI assistance( was- in tr~<u ii~ rm'

to have the expertis-enees'. o
complicated Federal and-' staterrarri '
from which funds might have beho-n~ '~d i

for the Corps of Enqneers to mritinaterca -x'
inrpacts was not widelyv undeor-7t ry-ri or iprri r(4~ hv t
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SECTION 5 - CONSMIUCTION XORKFR PlRJFIL

Introduction

Demographic characteristics of the expected work force are an
essential component of any community impact planning process. The
Chief Joseph Project provided an opportunity to obtain such data
from a large number of workers at a major construction site.
Statistics gathered from the survey can be compared with studies by
other Federal or state agencies to develop a construction worker
profile. This profile provides basic data which can be utilizeO to
project worker characteristics for future community impact studies.

Three brief construction worker surveys at the Chief Joseph project
were conducted at the request of congressional representatives
between late 1975 and early 1977. These surveys only (etermined
numbers of workers and residency patterns during the preliminary
construction phases. Additional information was needed for a more
complete community impact study. Recognizing this need, major con-
tractors on the project agreed to assist in conducting a survey of
their workers in December 1977. Substantial construction activities
were in progress on that date, with over 600 workers employed onsite.

Methodology

A survey form, the size of a computer card, was distributed by con-
tractor administrative staff to each worker with his weekly paycheck
at the end of the first week in December 1977. Workers were
requested to return the completed form by the following payday.
Over 80 percent of the cards wre returned in usable form. Basic
information was requested on residency, occupation, housing, pre-
vious employment, and family characteristics. A sampl e form and
details on editing and processing are included as appendix A.

Source of Work Force

Workers were classified as local or nonlocal according to where they
had lived prior to employment on the project. A local worker was
one who still lived in the same town he had lived in before emplov-
ment on the project. A nonlocal worker was one who had lived in a
different town prior to starting work on the project.
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'TABIE 8

UL"XAL/NONLOCAL QPOIR4PTIO', OF fRK fUORCE] I

CHIEF JOSEPH DIM ADDI IONAL UN]'i;

Number Percent

Local 234 57.5

Nonlocal 173 42.5

'TOTAL 407 100.0

I/Construction Worker Survey, Chief Joseph Dam, Dfkembr "( --

'i'he CIR and Update I both assumed the majority of workers , K
new to the area. A recent analysis of construction wco'k forw .t
2ma]] construction projects in the western states also reportc, ;'.:it
most workers were from outside the local area.1 ! The unect,
hiigh percentage of local workers indicated that a substantial f .
-f available labor existed locally. A number of the laxoal worker-
were from towns near Grand Coulee Dam, about 40 miles eao. .of thi,
project. Many workers from the Third Powerplant proje-t at Gr "n
Coulee apparently remained in the area, and were able to find work
at Chief Joseph. The percentage of local workers may ,e s -tqhtv
inflated in that a few workers who moved into the area in antic-,P1-
tion of project work, but without an actual job, woul,:i
reported by the survey as local workers.

Residency

Worker residential patterns at the time of the survey are
in table 9. Predictions of residency were made in the o-- , P
and in Update I. The CIR predicted that 50 percent of thx , i'
population would live in Brewster and 15 percent in ,.
That report assumed that the majority of the workers vx).-],' -n-
local, and most would want to live in a ommunity with .
munity services, facilities, and housing, even if a !--w -
farther away from work. Update I revised residency pro]j,' 1- -,
giving more emphasis on commuting distance to the project wi,

l/Construction Worker Profile, Final RepOrt, prepared , :.t
West Research, Inc., for the Old West Regional Conmissir., ,- -

ton, D.C. (December 1975). Construction Worker Surve , Tf.' 1

Report, prepared by Mountain West Research, Inc., for t
Bureau of Reclamation, Denver, Colorado (October "'4-.
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_Uda _t I predicte that 27 percent of the work force would locate in
Bridge-port, 23 percent in Brewster, and 10 percent in the Bridgeport
Bar area. Actual data from the survey was 43 percent at Bridgeport,
17 percent at Brewster, and 3 percent at Bridgeport Bar. This indi-
cates that workers preferred to live close to the project rather
than in a community a short distance away with more amenities. About
30 percent of the work force commuted from towns up to 50 miles
away. A small number gave their address as communities over 50
miles away.

TABLE 9

RESIDENTIAL DISTRIBUTION OF WORK FORCE l/

CHIEF JOSEPH DAM ADDITIONAL UNITS

Town Local Nonlocal Total

No. % No. % No. %
Bridgeport 55 23.5 115 66.5 1773/ 42.7
Brewster 40 17.1 32 18.5 72 17.3
Bridgeport Bar 7 3.0 A 2.3 11 2.7
Grand Coulee Area 2/ 40 17.1 6 3.5 474/ 11.3

Other Cosmmunities
within 50-Mile
Radius of Dam 68 29.1 13 7.5 81 19.5

Outside 50-Mile
Radius of Dam 24 10.3 3 1.7 27 6.5

TOTALS 234 100.1 173 100.0 415 100.0

1/Construction Worker Survey, Chief Joseph Dam, December 1977.

2/Grand Coulee area includes towns of Coulee Dam, Coulee City, Electric
City, and Grand Coulee.

3/Includes seven vorkers who did not respondI to question of local/nonlocal
residency.

4/Includes one worker who did not respone to question of local/nonlocal
residency.
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TABLE 10

RESIDENCY OF NONLOCAL WORKERS
PRIOR TO EMPLYMENT AT

CHIEF JOSEPH DAM ADDITIONAL UNITS1/

Number of
Prior Residence Nonlocal Workers

Washington:

Towns within 50-mile radius of dam 23

Seattle-Tacoma-Everett 16

Spokane 14

Tri-Cities 10

Other towns outside 50-mile radius,
but in Washington 38

Total Washington 101

Other States:

Montana 21

Idaho 18

Oregon ii

Other 20

Total Other States 70

Other Countries: 2

GRAND TOTAL 173

I/Construction Worker Survey, Chief Joseph Dam, December 1977.



TABLE 11

EMPLOYMENT STATUS OF WORK FORCE
PRIOR TO EMPLOYMENT AT

CHIEF JOSEPH DAM ADDITIONAL UNITS1"

Local Nonlocal Total
Workers Workers Work Force2/

(N=234)3_ (N=173) (N=415)

Percent experiencing no unemployment in the
6 weeks prior to working on this project. 35.9 47.4 40.5

Percent experiencing some unemployment in
the 6 weeks prior to being employed on this
project. 62.0 52.0 57.8

No response as to prior employment. 2.1 0.6 1.7

TOTAL 100.0 100.0 100.0

Of those experiencing some unemployment,
percent unemployed by duration:

Unemployed 1-10 days of prior 6 weeks. 15.2 16.7 15.8
Unemployed 11-15 days of prior 6 weeks. 4.8 8.9 6.3
Unemployed 16-20 days of prior 6 weeks. 6.2 11.1 7.9
Unemployed 21-25 days of prior 6 weeks. 8.3 8.9 8.3
Unemployed 26-30 days of prior 6 weeks. 30.3 25.6 28.3
Unemployed 31 and more days of prior

6 weeks. 27.6 24.4 27.1
Unemployed, but no response as to how

long. 7.6 4.4 6.3

TOTAL 100.0 100.0 100.0

1!Construction Worker Survey, Chief Joseph Dam, December 1977.

2/Total includes eight workers who did not respond to question of local,

nonlocal residency.

3/N = number of respondents.
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TABLE 12

OCCUPATIONAL DISTRIBUTION OF WORK FORCE

CHIEF JOSEPH DAM ADDITIONAL UNI7S

Local Workers Nonloca] Workers
Total as Percentage of as Percentage of

Work Force_2/ Total Workers Total _brkers

Professional/Technical 50 42.0% 58.0%
Craftsmen 208 62.5

Ironworker (35)
Cement Mason (8)
Millwright (10)
Pipefitter (11)
Carpenter (71)
Mechanic (11)
Welder (2)
Driller (3)
Electrician (23)
Oiler (12)
Teamster (13)
Warehouseman (2)

Heavy Equipment (5)
Plumbers (2)

Laborers 74 79.7 18.9
Helpers 11 63.6 36.4
Operatives 22 40.9 59.1
Clerical & Others 48 16.7 79.2
No Responses 2 -- 50.0

415 57.5% 42.5%

l/Constructicn Worker Survey, Chief Joseph Dam, December 1977.

2/Includes eight workers who responded to question of occupation but
not to question of local/nonlocal residency.
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TABLE 13

AGE DISTPRIBUTION OF 1'ORK FORCE!/

CHIEF JOSEPH DAM ADDITIONAL UNITS

MaI PF ;n State
Total of Washinqton,

Local Workers Nonlocal Workers Work Force?2/ Aqes 15-6q_3/

_Age #% # % # % #_ __

15-19 2 0.9 2 1.2 4 1.0 ]6MC" 15.1

20-29 45 19.2 38 22.0 83 20.0 26q,P8Q 26.3

30-39 55 23.5 37 21.3 95 22.9 188,172 1.8

40-49 52 22.2 38 22.0 90 21.7 190, 8 1-7.,

50-59 58 24.7 42 24.2 102 24.5 176,q(,- 1 .8

60-64 18 7.7 13 7.5 32 7.7 67,484 F.0

65-69 2 0.9 2 1.2 4 1.0 50,137 4.5

No Response 2 0.9 1 0.6 5 1.2 --.

234 100.0 173 100.0 415 100.0 1,117,400 100.0

1/Construction Worker Survey, Chief Joseph Dam, December 1977.

2/Total includes eight workers who did not respone to auestion of ic '-1 /

nonlocal residency.

3/Ppulation Trends, Population Studies Division, Office of Fiscal lanaoe-
ment, State of Washington, 1977.
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iarltol Status and Famiy_ Size

Marital s7tatus of the work force was disproportionate to that round
amonq males over 14 years old in the State of Washington. Table 1.4
indicates that 83 percent were married, 6 percent w.ere single, and 7
percent were separated, widcwed, or divorced. In l0 70, 64 percent
of Washington State males were married, 28 percent were single, and
8 percent were separated, widowed, or divorced. Data for rural
areas (such as the project area) are similar. Marital status varied
by few percentage points between locals and nonlocals. Non] oca1
marrned workers were more likely to have no children or ore child,
while local married workers were more likely to have two, three, or
four children. Local workers were more likely to he single.
Average family sizes are given in table 15 for those married workers
who had their families with them in the project area. Local workers
appeared to have slightly larger families than nonlocal workers.
About 40 percent of nonlocal married workers were not accompanie by
their fanilios to project area.

School Age Chi dren

The CR projected numbers of construction-related students based on
a population-to-student ratio fran the 1970 census. Update I
revised these predictions, using student-to-employee ratios.
Student-to-employee ratios were recalculated in brief surveys curing
October 1976 and April 1977, Ratios estimated in these surveys were
based upon a sampling of workers' residency. The December 1977
worker survey provided the first verification of the preliminary
ratios. Results were surprisinglv close to the earlier estimates
(table 16).

Population Infl]ux

One of the most significant results of the Construction Worker
Survey was the calculation of population influx per 100 construction
workers (table 17). Approximately 229 people per 100 nonlocal
construction workers moved to the impact area. Two hundred and
eighty-two persons were associated with every 1.00 local constructon
workers. For all construction workers together, 260 persons were
associated with every 100 workers. These ratios, if proven to he
typical, will be useful for planning purposes. Once the expected
work force for a project is et-ermi ned, and proportion of
local-to-nonlocal workers estimated, the approximate influx of new
popu.lation can be calculated. Cmmunity planning and anv mitigation
of impacts, can then proceed based upon the expected population gain.
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TABLE 14

MARITAL STATUS AND NUM BER OF CHILDREIN/
18 YEARS OR UNDER OF WORK FORCFZ/

CHIEF JOSEPH DAM ADDITIONAL UNITS

Total
Local Workers Nonlocal Workers Work ForceI/

Marital Status #- % # % #

Single 18 7.7 8 4.6 26 r.3

Divorced, Widowed,
or Separated 13 1.6 13 7.5 27 r.r

Married, No Children 45 19.2 47 27.2 93 22.4

Married, One Child 35 15.0 36 20.8 74 17.C

Married, Two Children 55 23.5 26 15.0 83 20.n

Married, Three
Children 23 9.8 lh 8.1 -8 0.2

Married, Four
Children 11 4.7 5 2.9 IF -.p

Married, More Than
Four Children 4 1.7 5 2.9 0 ).

Married, No Response
as to Number of
Children 17 7.3 ]6 9.3 7 8.0

No Response as to
Mar ital Status 13 5.6 3 1.7 16 ?.P

TOTALS 234 100.1 173 100.0 415 1nn.r

i/Includes children living with worker and Pway from iorker.
2/Constructicm Worker Survey, Chief Joseph Dam, Decemer 1177.
3/Total includes eight workers who did not responO to atiention of

local/nonlocal resi dencv.
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TABLE 15

AVERAGE FAMILY SIZE OF MRRIED
COlNSTRUCTION WORKERS WITH FAMILY PRESENT I/

CHIEF JOSEPH DAM ADDITIONAL UNITS

Local Workers Nonlocal Workers State 3/

Average Family Size of 3.64 3.25 3.58
Marr ied Respondents
with Family Present 2/

l/Construction Worker Survey, Chief Joseph Dam, December 1977.

2/Children and spouse are living with worker in impact area.

3/1970 Federal Census.

TABLE 16

COMPARISON OF STUDENT-TO-EIMPLOYEE RATIOS
BRIDGEPORT AND BREWSTER

CHIEF JOSEPH DAM ADDITIONAL UNITS

Oct 76 Apr 77 Dec 77

CIR Update I Survey Survey Survey

Bridgeport 0.80 to 0.82 to 0.81 to
.00 1.00 .00

3.26 1/ 0.73 to

Brewster 0.91 to 1.01 to 0.97 to
1.00 1.00 1.00

1/Ratio of total population to children between the ages of 6 and
18 years in the state.
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Profile of a "Typical" Worker

The Construction Worker Survey was designed to measure certain dte-
qraphic charac, cistics of the Chief Joseph Dam work force. The

survey revealed that a worker was more likely to originate from
within, rather than outside, 50 miles of the project. He preferred
to live close to his place of work, rather than living in a town
with more social and economic amenities further away. Travel time
to t' - job was an important consideration in selecting a place to
live. Chances were good that, if he was new to the project area, he
had moved from some other part of Washington State. If he was from
another state, he was likely to be from a neighboring state in which
other Corps of Engineers' projects were located. He was likely to
have experienced several weeks of unemployment prior to employment
on the additional units project. If he was from out of the area, he
was likely to face competition from local workers for the skilled
labor jobs. A worker was likely to be older than the nonconstruc-
tion-related male population of the area. Few workers were unmar-
ried. A nonlocal worker was not as likely as a local worker to have
his family with him at the project area. If he did, it was a
slightly smaller family than those of local workers and the state
average. For every 100 workers, there were about 260 people in the
community associated with them. This number was smaller (229) if
the worker was' nonlocal and larger (282) if the worker was local.
The kinds of worker patterns established by these data are valuable
in predicting worker profiles on future projects.
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Sf'rrION 6 - SMARY AND MAJOR FINDTMS

Constructim of additional hydroeloctric units at Chief ,c1sro pL Da'a,
Vashinciton, resulted in an influx of about 1,000 new rr i lnt, into
the small counrunities of Bridgeport and Brewster. T-i, ir, fII x wa.s
equivalent to a 50 percent population increase durinq a 2-year per-

ced. Severe strains vere placed on many loca1 facilit,; , I vP, ---
vices. Quality and availability of housing were insufficint. Miuh
of the construction-relate< population lived in mobilh home- or
trailers, apparently preferring that to substandard hoising. o-cal
sch()s received the major impact, and enrollments rapir~lv exceedAr
capacity. The Corps of Fngineers received congressinonal authorize--
tion to provide funds for temporary school facil ities ,nd n opra-
tional expenses to alleviate the crowded situation. Dospito efForts
to coordinate the availability of services with tle ne', s of the
oommunities, the provision of expanded school facilit~es occurrod
approximately 2 years late. Local school authorities added fun, t-o
contract new facilities. Sewer and water utilities also 'perratrv at
or in excess of capacity. The local ,ormunities on-.' rret vth
limited success in applying for financial assistance fro.rr, Fce,,'
and state agencies with funding authority for utilit epar',on.
Although local health facilities were minimal., they ippear(d ir,-
quate during the peak impact pericx.

The town of Bridgeport received the bulk of the population iwpacl.
Of the two comnunities, Bridgeport was less able to pro-i'Ic loral

funds for alleviation of project impacts. Since the Corps of Fnal--
neers only had authority to assist the coMmunity for schoi l!paot.s,

relations between the community and the Corps of Fha.npers 1-4-came
significantly strained over responsibility for alleviating othr
impacts, such as water and sewer. In the eves of the lo7. - 7m-il
connunities, the Corps of Engineers was the Federal "r,':t «
any delay or lack of mitigating local impacts (regarele of ('ros
of Engineers-voicedC limits of authority) were consideroe r -' h -lr,
tc ineffective planning or apathy on the part of the Corps.

The town of Prewster absorbed the impact with much le. - 'ff V "

due to a smaller impact population, larger tax base, arc' *,,;r( '-'.-

s -fixi economy.

ksiJe from new school facilities and crowded traJler, rcr -, "

local communities -xhihited little physical chance Ftor ,ml.pci
conditions. Tryications are that the towns will rapi,
preimpact population levels as dam construction is romplrefe.

Major findings from the study include the followina:

o Construction workers preferred to live close toJ, ,

rather than in a communitv a short distance away which ;a( ,
social and economic amenities.
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e ConstructiM workers preferred to live in mobile homes and
travel trailers rather than substandard housinq.

9 A high percentage of the work force consisted of local
workers, indicating that a substantial pool of unemployed labor
existed localIy.

9 Despite major increases in retail sales and bank deposits, new
businesses were not attracted to the impact area.

o The new population impact was much more concentrated than hadl
been predicted from the earlier community impact reports.

o Workers as a group were older than would be expected for
construction industry, with median age being around 43 years.

* City revenues in the primary impact communities did not expand
sufficiently to meet increased need for services.

e Local schools received the major impact and need for financial
assi stance.

0 Community reaction concerning overcrowded schools and
deteriorating services was primarily directed at the Corps of
Engineers, not the construction workers.

9 Small rural communities need funds and technical. assistance in
applying for Federal or state financial aid with such support
provided on a timely basis.

e There appeared to be no permanent social or political changes
taking place in the towns.

e Other than new schools and temporary residential development
in the form of mobile home and trailer courts, there was little
change in the permanent physical appearance of the towns.

* Nonlocal family size was slightly smaller than state average.
Construction Worker Survev produced calculations of population
influx that are useful for planning future projects and impact
mitigation.
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APPENDIX A - CDNSTRUCT ION VRKIR DATA

Int roduct ion

This appendix provides data on the methedoloqv, distributior, and
return rates of data cards, and keypunch ccding, variable names, and
valLi labels used in the survey conducted at Chief Joseph Dam,
Washington.

Me thodolo oy

A brief survey data card (figure A-i) similar to one successfullv
used bv anotber Federal agency was distributed with paychecks by
contractors to their employees on 2 and 3 December 1977. The survev
was designed to measure basic characteristics of construction
workers, including the extent to which nonlocal workers (those who
had not lived within the project area prior to employment on the
project) were accompanied by their families.

Distribution of the work force between local and nonlocal workers,
housing t',.,oe :,nod residential location, occupation, age, marital
status, fami iv sizo, and previous employment status of the work
force ;ee also examined. Workers were informed of the importance
and future use of the data to be collected. Participation, however,
was oluntarv. The overall response rate of 82 percent was very
good compared to most voluntary surveys. Cards were collected bv
the contractors and mailed to the Seattle District Office for coding
and kevpunchinq. Tabulations were carried out ujsing the Statistical
Package for the Social Sciences (SPSS). Data on survey distribution
and return, as well as a list of keypunch codes, variable names, and
value labels are oresented in tables A-! and A-2.

Comparison with Other Construction Worker Surveys

Recent research on construction worker populations carried out by
Mountain West Research, Inc. (Tempe, Arizona), provides an
interesting comparison with results achieved in the survey of Chief
Joseph Dam construction workers. In December 1975, Mountain West
published results of a comprehensive study carried out on 74 energy
projects in seven western states. I/ The study was made for the Old
West Regional Conission. Total sample size was 3,168 workers. A
survey similar to that carried out at Chief Joseph Dam was also
conducted by Mountain West on 12 Bureau of Reclamation water resource

I/Construction Worker Profile, Final Report, prepared by Mountain
West Research, Inc., for the Old West Regional Comission,
Washinqton, D.C. (December 1.975).
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TABTF A-]

CONSTRUCTION WORKER SURVEY DATA CARD DISTRIBUTION AND R1,rTP

CHIEF JOSEPH DAM ADD)ITIONAL UNITS

Cards Cards Respon~e

Worker Group Distributed Returned Tct

Corp1s of Engineers 69 61 a8.4q,

Contractor Personnel

Contractor A 244 224 Q1.8

Contractor B 170 106 62.4

Contractor C 24 2A 100.0

'TOTAL PONRAMIR 438 354 -80(.

GRAND 'TOTAL 507 415 8.11

oo.,AT IS YOUR OCCUPA TI)N (loot tfe)'

2 ""'-AT IS YOUR LOCAL PLACE- OF PIESIDENCE?_________________ __ __
town or place

(NOTE Your local place of resolc 5 te place fromn which YOU commute daffy to Your job an.1 -lav l ye v's ol-aert
address or the address at which, ycur faiily is located).

3IN WHAT K IND OF HOUSI NG UNIT DO YOU LIVE AT YOUR LOCAL PLACE OF RESIDENCE 'I u
Shwa-11,apartment a' mbile name tra e ri

n~use townhoauseflo am
4a IS THIS WNHERE YOU LIVED BEFORE YOU STARTED WORKING ON THIS P~rOjEIT' il N.

c IF NO. %%HFRE DID) YOU LIVE PREVIOUSLY' tw tt

WoHIEN 010 YOU F!RST START WORK~ING ON THI'S PROJECT'yer-

6a OURING THE SI)X WEEKS PRIOR TO THE TIMIE YOU BEGAN WORK ON THIS PROJEC I. 5 N .''.Y
AT ANY T IIME' (C ircle one) YES NO
tIF YES. FOR ABOUiT HOW MANY WOQX0 DAIY5 WERE YOU UNEMPLOYED DURING TI-HE~

IWHATIS5YOUR AGE'_____

8 WHAT IS YO:UR MARITAL STATUS' IC-uce One) MARRIED SINGLE WIDOWED SfP OAlA, I ~ 1 0

IF YOU DO NOT HAVE A WIFE OR CHILDREN, PLEASE DO NOT ANSWER ANY FURTHER OUESJ'IO111S THANK~ YOU
4a IF YOU 00O HAVE A WIFE ANOUCR CHIL.DREN. DO I HEY LIVE WITH YOU AT THE (i 4L'A,,, -11 M5 NC

INDICATED IN OUPSTION 2 ABOVE'I 1Crc. Onet YES NO
TIF NO. WHERE Do YOIUR WIFE ANC)(JR CILDRE.N LIVE' town- -

10 '-'O/YMAN ICH.LORE NAG7EEO 18 ~uJ R Dl -)Ui HAVE' I___ _ - Children

T HANK YOU VIERV MUCH, FO)R YOUJR C OPE RATION-------------------. ,
P 1 2 3 1 i

FIGJRE A-1. (YJNSPtRJCTION MMMKE SURVEY DATA CARD, CHIEF rM.YHPA
ADDITIONAL UNITS.
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TABLE A-2

CONSTRUCTION WORKER SURVEY KEYPUNCH CODE, VARIABLE AND VALUE
IDEN rIFICATION LIST

CHIEF JOSEPH DAM ADDITIONAL UNITS

Variable Column Question
Number Numbers Number Variable Description and Coe

P 1-2 NAME OF EMPLOYFR:
5] = Resident Engineer's Office
52 = Kiewit Standard
53 = Groves-Granite
54 = General Electric
55 = Other

1 4-5 1 RESPONDENT'S OCCUPATION:
1. = Supervisor, Superjntendpnt
2 = Foreman
3 = Engineer
4 = Surveyor
5 = Ironworker, Rod Bender, RorI Puster
6 = Cement Mason, Cement Finisher
7 = Millwright
8 = Boilermaker
9 = Pipefitter, Steamfitter

10 = Electrician
2.1 = Painter
12 = Carpenter

13 = Plumber
14 = Mechanic

15 = Sheet Metal Worker
16 = Bricklayer
17 = Welder, Mechanic-We]ler
2.8 = Laborer, Rigger
19 = Helper
20 = Winterization
2] = Operative, Operating Engineer
22 = Oiler
23 = Teamster, Truckdriver
24 = Warehouseman, Teamster-Warehous(mar

25 = Safety, First Aid
26 = Office Personnel - Assistant to Resi-

dent Engineer, Afministrative Offi-

cer, Clerk, Typist, Secretary,
IStenographer, Dictating Machine
Transcriber
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TABLE A-2 (con.)

Variabl-e Column Question
Number Numbers Number Variable Description am', Cc6-

27 Other - Refrigeration Ornerator,
Vibrator, Sawmrna, Construction.
Inspection (includinq Construction
Repres-entative), Fngineerinq Tiecini-
clan (inclucding Elnginfer iq Air) ,
Metals- Tech~nicians, Arniv Der-sonnfl&,
Geologist.

28 Heavy Equipn-ent
29 Drill-er
30 Miner
98 No Responsp

2 7-9 2 RESPONTDF2,TP S LorAL ArPDRF.-!:, Ai ,T, PR? JPX'S:
750 =Brewster
751 =Bridgeport
752 =Bridgeport Bar
753 =Chelan
754 =City of Coulee Darn
755 =Coulee City
756 =Electric C-ity
757 =Entiat
758 =Ephrata
759 =GranO Coulee
760 = Mansfiel-d
761 Okanog)an
762 =Oa
763 = Pateros
764 =Soap Lake
765 =Tonasket
766 =Twisp
767 = Wilbur
768 = Inside 50 Miles
769 =Outside 90 MilIes But Wi ti 1,-0!zi q-

ton State
998 = No Response

3 11 3 RESPODET'S HOUSING:
1 = Single- Pam lv House
2 = Apartme-nt or TonhouFse
3 =Mobile Home
4 = Travel Trailer or Camper
5 = Sleepi ng Roomn
9 = No Response
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Variable Column Question
Number Numbers Number Vat iavle Description and Code

4 13-15 4 RESPONDE'NT'S PRLVTOUS ADDRESS:
998 = No Resxpon;e
999 = Same ar local address; i.e., local

resiVent. Previous address coded
same 9s variable No. 2. See list f)
variao]> No. 2, then continue with:

770 = Seatt Ie-Vacoma-Everett Area
77) = Spokane Area
772 = Wenatchee
773 = Tri-42itirs
774 = Walla 31 Waa
775 = Montana
776 = Idaho
777 = Oregon
778 = Cal if -rnia
779 = Alaska
780 = Wyominq
781 = Other Staro
782 = Other Cf)untry

5 17-19 5 NUMBER OF 11N Ih{S RESPONDENT HAS BEEN ON JOB
(Codes are actual number of months on job;
i.e.,:

1 = Decembo 1977
2 = November 1977
3 = Oct0_,be: 1977
4 = Septeneur 1977
5 = August 1977
6 = July 1977
7 = June 1977
8 = May 1977
9 = April 1977

10 = March 1977
11 = February 1977
12 = January 1977
13 = December 1976
14 = November 1976
15 = Octobfer 1976
16 = Septrmner 1976
17 = Auqurt 1976
18 = July 1976
19 = un 1976
20 May 1976
21 : April 1976
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TABLE A-2 (con.)

Var iable Column Question
Nunmber Numbers Number Variable Description and Code

17-19 5 NUMBER OF MONTHS RESPONDEnr HAS BEEN~ ON
JOB (con.):
22 = March 1976
23 = February 1976
24 = January 1976
25 = December 1975
26 = November 1975
27 = October 1975
28 = September 1975
29 = August 1975
30 = July 1975

31 = June 1975
32 = May 1975
33 = April 1975
34 = March 1975
35 = February 1975
36 = January 1975
37 = December 1974
38 = November 1974
39 = October 1974

40 = September 1974
41 = August 1974
42 = July 1974
43 = June 1974
44 = May 1974
45 = April 1974
46 = March 1974
47 = February 1974
48 = January 1974
49 = December 1973
50 = November 1973
51 = October 1973
52 = September 1973
53 = August 1973
54 = July 1973
55 = June 1973

56 = May 1973
57 = April 1973
58 = March 1973
59 = February 1973
60 = January 1973

998 = No Response
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TABLF A-2 (con.)

Variable Column Question
Number Numbers Number Variable Description and Code

6 21 6A R1EPONDFNT?'S F74PLOYMFNT STAaTS JUST PPlOP
TO STARTING PRFSENT JOB:

1. = Unemployed
0 = FRnploved
9 = No Response

7 22-23 6B NUNPER OF DAYS UNWPtUOYFD IN TRE 6-WFFK
PERIOD PRIOR TO STARTING PRESENT JOB (max) -
mum = 36 0days) (codes are actual ruir,- of
days):

98 = No Response

25-26 REPONDEN'S AGP (ccxes are actual ane):
98 = No Response

9 28 8 RESPONDKf'S MARITAL STATIUS:
1. = Marrie .
2 = Single
3 = Wi dowqeO
4 = Separated
5 = DivorceO,
9 = No Response

10 30-32 9 RPONDENP'S FAMILY'S ADDRESS:
G98 = No Response
999 = Lives With Resnondent
(If familv does rnt live with respon;'ent,
coded same as questions Nos. 2 and -A.

U1 3-35 10 tMBER OF CTHULDRF71 AGE 18 OR UINDER IN
RFSPONDEW'S FAMILY (codes are actual
number of children):
98 = No Response

12 50-51-52 CARD IDENTIFICATION (codes are 1 throun'h
N):

N = Numher of Respondents per rnploer

A- 7

I



~ N

~.. I

I

I



..)!o Jectv in Oetolher 19177.1 To t Po I rarmr n 7 n 'j

Rto ;" I t s t hoc ' s7t ud ineS are COMPa- r ((1 W t h Ch ~i - p fa
rprul V fin Vahilo A-3. Thrnn sicmifPi cant ("i F fnr e (f- s n t he -y ol
wern road i y apparent.

'The f irs t isc, the hinh response Fal-e achinvad in the rhirf .In--Y,
suRvey, aiNout -30 per-cent greate, than either Mountain ONO'~ prV'.
Th i:a a rbal up to th-K fact that the C'hir-f2;en
(Xnk' ed only one project with few contractors wti inth Motjr:'.
West iurvevs rovered several projec ts7 wit'- many corirac-r': r,'
ri f foron t tates. A l arge survey a rea and I ar"n ninrnbn W
ccct ractors, make data more (Ii ff_ Cu l t to col ' ect .

Tbe second dlifferenc is that since the Chieaf Joserh surwov rnv"'r-,:
Crrle pi:eh roject, trends obtained vre probhlT more -P! &'
than if the sample size had been as small as many of the pro~rrn:
su1_r'veyed 'ov Mountain West. Only f ye of thos- prnoct- -urv--'x
,ero larger than or eaual to the COOn Joseph vroint inrimp cufn
cardls dAir 'bred. The highest resons rate ot-tainmc ?W(oIc -
§ ivo p d rconjt.

The Curd innificapt dliffoernceP in the larger rv~certans a4

1oe- ai at-o found at Chief Joseph. The prnject: apparnnt:> an'
the''~ l oCol of skilled lahor 41 readyv in the nroiect -irea,
of which : urplus from completed work on Grand Coulee Prr TV
majlorit': 4f the vrk forces sur\7eyNe by Mountain lWest m' c'h
.71 nonvonr,~o Analysis Pf the Oerminantrs o-f lrlio

coiqposm:iorl of the Mck force nas Carried- out byv Mouintaryrs
thc daI:ta lidI not zsumort any reaninciful conclusions.

T7, o vr the resu-itcs no- the thr,-e ~re.sa
7 m ':4rh a, feiw, exceptions, the data obtained on........1v

~itr it io'n , mar itaO_ status, a veraqe fami>;, s iz7e, r!
nonlocalI married workers with family oresent, ocnulation .:
100 nonlrc.7il vcrkers, housinci distribution, Wn Mror 'i
status i l e 1 xh ibit trendsF imntotant to the dv'rn'

ionsf ruu ti rr r cr0 fi 1e*

I/ConStruction Worker Survey, Final Rpnrrt, nopa rn - Il]t]

West Research, Onc., For the U.S. Burpau of Rca~in
Coloado(October 1977).
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Harnisch, Arthur A.
Chief Joseph Dam, Columbia River, Washington

Community impact report update III : conditions at
peak impact / by Arthur A. Harnisch. -- Ft. Belvoir,
Va. : U.S. Army Engineer Institute for Wdter Resources
; Springfield, Va. : available from National Technical
Information Service, 1978.

50 . : ill. (IWR contract report ; 78-R2)

Appendix (p. Al-A9): Construction worker data.

1. Dams - Social aspects - Washington (State).
2. Community development. 3. Chief Joseph Dam.
I. United States. Army. Corps of Engineers. Seattle
District. II. Title. III. Series: United States.
Institute for Water Resources : IWR Contract report
78-R2.
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