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SECTION 3.0 

BARGE DOCK 
(Area 107) 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

DESIGN BASIS 

The docking fac i l i ty  wil l  be located near Granite Point on 

the west shore of Cook Inlet, approximately lO00 feet from 

the west boundary of the Moquawkie Indian Reservation and 

about 3 mile~ 6rom the Methanol Plant. 

The selected dock site is in the high bluff area, but the mud 

build-up along the beach is minimal on comparison with adja- 

cent areas. This wll l  reduce the amount of dredging needed 

to keep the docking area navigable. 

The water at this point flows south at an estimated maximum 

veloci ty of 6 knots, which causes considerable sh i f t ing of 

s i l t .  

Tide condition at mean higher high is approximately 12 feet 

above mean tide level and approximately 18 feet below at ex- 
treme low water. Thus the maximum tide deviation is approxi- 

mately 30 feet. Prevailing winds are out of the north with 

occasional strong gusts. 

The dock wil1 be sized to accommodate 400 f t .  x lO0 f t .  
barges. I ts  working surface w i l l  be approximately 13 feet 

above mean higher high water. To avoid undue disruption of 
f ish  migration, the dock w i l l  extend a minimum distance out 

into the water. 
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3.1.6 

, °  

3.1.7~ 

3.1.8 

3.1,9 

3.1,10 

The dock proper wil l  be constructed of steel caissons (at 
sufficient distances apart to avoid buckling from ice) and 
sheet piling, backfilled with cut material from the bluff, 
and topped off with well-graded, compacted crushed stone. A 

fenderlng system wlll be provided for the protection of 

barges. Concrete paving wil l  be used in areas where mobile 

cranes will operate, and in areas of dense truck traff ic.  

The s11p base will be a prepared bed of welllgraded crushed 
stone to an elevatio~ that wil l  be approximately 2 feet below 
the bottom of a loaded barge at high tide. Barges will be 
beached as the tide recedes. All barge traffic in and out 

wtll  be at high tide. 

The s l ipbed wi l l  require periodic replenishing and reshaping 

by adding more crushed stone, This wtll  be done with a dozer 

at low tide. 

Loaded barges wi l l  be positioned into the slip by tug and a 

land-b~sed winching system. 

A ramp and staging areas wi l l  be located adjacent to the sl ip 
to fac i l i t a te  the unloading and handling of large modular 

structures. 

A single-l ine track extension of the railroadlsystem to the 
dock wi l l  provide rai l  access to the plant and, through the 

main rat1 corridor, on to the Capps and Chuitna mines, The 

single track from the dock to the plant wil l  be set on cut 

benches in the bluff area, climbing from the dock to the 
bluff  level at a maximum grade of 2%. De difference in ele- 
vation from the dock to the level of the bluff is approxi- 

mately 120 feet,  

. °  

° . .  
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3.1.11 A 40 foot wide roadway with about 10O foot clear right of 
way, roughly parallel to the railroad, wi l l  provlde means for 
all truck and module transporter t raf f ic from dock to plant 
site. This roadway wi l l  run along the beach to the vicinity 
of the pumping station and then, with Improvements to exist- 

ing logging roads, on to the methanol plant. Road access 

wil l  continue north to the construction camp, town, air strip 

and on to the mines. Approximately lO0 feet of clearance is 

required for the transport of modules. 

3.1.12 The dock and its associated faci l i t ies wi l l  be used for re- 

ceiving incoming and shipping outgoing barge cargos of equip- 
ment, materials and fuel for the mines, methanol plant, rail~ 

roadj construction camp, townsite and air str ip.  

3.2 ENGINEERING DESIGN DATA 

~ 

Design data pert inent to the dock is detai led in the Equip- 

ment List  on Page 3/4 and in the drawings l i s ted  below. 

DRAWING NO. TITLE 

5530-C-001 

5530-104-C-037 

5530-104-C-038 

Project Plant Plan 

Methanol Plant Plot Plan Grading, 
Roads and Drainage 

Methanol Plant Grading, Roads and 
Drainage - Sections 

5530-104-C-039 Proposed Transporter Road and Dock 
F a c t l i t y -  Plan 

5530-104-C-040 Proposed Transporter Road and Dock 
Fac i l i t y  - Cross Sections 

5530-104-C-041 

5530-104-C-042 

Proposed Transporter Road and Dock 
F a c t l i t y -  Sections 

Methanol Plant Grading, Roads and 
Drainage - Sections 
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NO. REQUIRED 

3 

I 

! 

1 

2 

I 

1 

I 

2 

I 

EquzP,HENT LIST 

DESCRIPTZON 

Land Based Winches fo r  posit ioning of 
Barges 

Dozer for Dock Hal ntenance and 
Reshaping Barge S]ip Bed 

Mobile Crane - ]50 Ton Capacit3 Minimum 

Mobi]e Crane - 50 Ton Capacity 

Fork L t f ts  

Front End Loader 

Ptck-up Truck 

12 Foot Powered U t i l i t y  Boat 

Car Pul ler  for  Ratlroad Car Un]oading 

Butldtn 9 60' x 50' 
Shelter) 

ComunJcation Center 
Communication Center) 

(Offices/Equipment 

(Oock/Tug/Centra] 

C ~  
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SECTION 4.0 
BUS SYSTEM 

General 

The purpose of the bus system is to transport mine workers 

between the town and the mines, The distance from the town 

to the Chuitna Mtne is approximately 9 mtles; and from the 

town to the Capps Mine, approximately 19 miles. 

The system comprises a f l ee t  of 13 buses, 10 operating and 3 
spares; and 3 terminals, one at each mtne and one at the 

townsite. 

The buses are diesel powered 47 passenger units, designed fo r  

heavy duty over harsh ter ra in  under severe weather condit ions. 

Operations 

The manning schedule for  the. mines (Table 4-1 on page 4/3) 
shows a requirement for  430 workers during the f i r s t  sh i f t ,  

275 on the second sh i f t ,  and 355 on the th i~ l .  Thus, ten 

buses are requtred fo r  each sh i f t  change - six buses fo r  the 

Chuitna crews and four fo r  the Capps crews. 

Each group of buses travels as a convoy, drops o f f  a r r iv ing 

workers, picks up those from the previous sh i f t ,  and returns 

to the town. There w i l l  be times when buses w i l l  leave or 
return with ] ight  passenger loads, or empty, because of the 

varying number of workers on each sh i f t .  

i 
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The buses wi l l  use the 40 foot wide access road which paral- 
lels the railroad to the mines. This is a graded gravel road 
with bridges and culverts for stream crossings, used by main- 
tenance trucks, pickup trucks, and on occasion by coal 
trucks. I t  Is kept open in winter with snow'removal equip- 

ment mounted on maintenance trucks. 

Dispatchers maintain radio contact with each other and with 

bus drivers~ to handle schedule changes or resolve any situa- 

tions crtsin9 with buses en route. 

4.3 Bus Terminals and Garage 

t "  

The terminals at the mines are small, insulated steel build- 
tngs with heating and ventilation, washroom f a c i l i t i e s ,  
benches for waiting passengers, and dispatcher's offices. 

The bus terminal at the townsite includes a garage used for 
storage, cleaning and minor maintenance of buses. This 
building includes washroom, locker and lunchroom fac i l i t i es  
for drivers and an office for the dispatcher. One bay in the 
garage is reserved for routine maintenance. 

Bus interiors are cleaned by the drivers during storage. Ex- 
teriors are cleaned at washtng fac i l i t i es  located at the 

mines. 

4.4 Maintenance and Repair 

!: 

All major repairs, component exchanges and scheduled main- 
tenance procedures w|l l  be done by the general maintenance 

shop at the methanol plant. 
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4 . 5  Bus S~stem Personnel Requirements 

Operation of the bus system wi l l  require a personnel comple- 

ment of approximately 20 men. This w i l l  include 3 dlspatch- 

ers, 2 bus mechanics capable of handling road emergencies, 

and 15 drivers. In addition to their primary responsibili- 
ties, these employees wi l l  be assigned such other duties as 
m.~...be required for operation of the system. 

TABLE 4-1 
COAL MINES MANPOWER SCHEDULE 

Shift 

3m S_w  
CAPP$ MINE 

Plant Office 
NaintenQnce Operations 
Coal Operatlons 
Overburden Operations 

Total 

CHUITNA MINE 

Central Office 
Plant Office 
Central Repair 
Maintenance Operations 
Coal Operations 
Overuurden Operations 
Ash Handling 

Total 

Brand Total 

J 

65 5 15 5 

- - 105 S 

95 95 - 10 

lgO 130 150 55 

40 5 5 5 

65 5 15 5 

- - 40 - 

- - 105 5 

95 95 - 10 
30 30 30 35 
• i._ o J_9.o l__ o i o  

240 145 205 70 

4 3 0  275 355 125:  
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EXECUTIVE SUMMARY 

INTRODUCTION 

This conceptual plan provides preliminary guidance for the 

initlal consideration and eventual deveiopment of I) a 

construction camp for 3,000 pecsons; 2) an airport capable of 

serving Lockheed Hercules aircraft; and 3) a permanent 

t3wnsite for 2,600 to 4,200 persons (including project workers 

and their families). Based on a review of selected available 

information regarding the physical and land use characteris- 

tlcs of the project area and relevant socioeconomic trends of 

the surrounding Cook Inlet region, the following more signi- 

ficant concluslons have been determined. Each of these 

conclusions are discussed more fully within subsequent 

sections of this report° 

CAMP DEVELOPMENT 

The most appropriate method of camp development for the sup- 

port of the Beluga Methanol Project is believed to be the use 

Of prefabricated and preinstalled modules which are readily 

available from local contractors and manufacturers in Alaska, 

as well as larger camp manufacturers in the Gulf Region of 
the United S~ates° 

The development of a 3,000-person camp in the project area 

will cost approximately $25,120,700 (midpoint, 1981 dollars). 

This preliminary estimate includes costs associated with 

construction mobilization, facility erection and assembly, 

and utility development and installation. 

Camp operation and maintenance (O/M) costs will vary as the 

size of the camp fluctuates. For example, a 50-person camp 
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in the project area can be operated for approximately $70 per 

person per day while O/M costs for a 3,000-person camp will 

be approximately $32 per person per day. 

The water source for the campsite would ideally be obtained 

from the existing aquifer in the vicinity of the townslte 

~ utility complex in order that the same supply could eventually 

.be used in'conjunctlon with the permanent townsite. However, 

this approach will Only be cost.-effective if the campsite is 

located within 1.5 miles of the permanent townsite. 

A significant salmon fishery is present within Nikolai Creek 

along Cook Inlet (Arminsky, 1981). Consequentl~, careful 

planning and coordination with the State Department of Fish 

and Game and the StateDepartment of Environmental Conserva- 

tion will be required during the design phase of the camp 

sewage system to ensure that fishery resources in this area 

will not be significantly affected by the upstream discharge 

of tertiary-treated effluent. 

The minimum power requirement anticipated for the campsit~ is 

approximately 7.0 megawatts (MW). However, should more 

detailed engineering studies during Phase IIA of the project 

indicate that sufficient quantities of natural gas are readily 

available, approximat~ly 4.1 MW could posslbly be deleted from 

the total electrical power requirements. 

AIRPORT D F.VELOPMENT 

One general transport aircraft which has proven successful in 

the transport of construction materi~ls and equipment, general 

cargo, and passengers to remote camps and communities in 

Alaska is the Lockheed Hercules. 

2 
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An airport capable of serving Lockheed Hercules aircraft 

under normal and crosswind conditions can be developed in the 

project area for approximately $6,078,003. This prellminary 

estimate assumes the use of con,Jtruction equipment already 
I. 

mobilized for camp development, as well as the local 

availability of gravel. 

Even though no substantive field investigations or resource 

analyses were made in conjunction with this planning effort, 

a cursory field reconnaissance of the project area and gross 

review of general soils data suggest that the project area is 

probably characterized by a significant amount of saturated 

soils and swampy muskeg areas. Consequently, design of the 

airport runway and support facilities must recognize the 

potentially damaging mechanisms of frost heave and progressive 

frost jacking of objects within the freezing.:.zone, as well as 

the settlement or softening (loss of bearing capacity) of the 

soi'l upon thawing (Smith, Reed, et al, 1979). 

The minimL,m total power requirement estimated for the airport 

facility is approximately 251 kilowatts (kW). However, should 

more detailed engineering studies during Phase IIA of the • 

project indicate that sufficient quantities of natural gas are 

available for project use, approximately 206 kW could •possibly 

be deleted from the total electrical power requirements. 

Given the !fruited quantity of potable water required, potable 

water and .fire department supply at the airport can be trucked 

on a weekly basis from the townsite Water treatment and 

storage facility to the airpot't. 

Camp and airport O/M activities can be effectively combined. 

However, union rules ~ay somewhat restrict the use of O/M ~::, 

workers on a combination basis. Assuming that Some degree of 
..l 

-... 
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combined use can occur, nhe costly duplication of labor and 

heavy equipment requirements can be significantly reduced. 

TOWNSITE DEVELOPMENT 

The townsite is highly significant to the overall project in 

terms of its potential impact on employee mcrale and effi- 

ciency, work force continuity, and the general perception of 

the project by adjacent Cook Inlet Basin communities. 

Given the preliminary assumptions regarding the potential 

flnancial participation by the project and other investors 

(Tables 12 and 13), it is estimated that the level of 

financial responsibility anticipated for townsite development 

will be as generally follows. 

Agency Amount 

Project 

Other Investors 

Total 

$ 18 million 

85 million 

$103 mil!ion 

The permanent townsite will centralize basic commercial, 

educational, and community services facilities in order to 

enhance provisions for these service in terms of reduced 

constructicn and O/M costs, and personal convenience to 

future town residents. These facilities, as well as some 

limited multiunit housing, will comprise the central core of 

the townsite which will be financed and constructed incremen- 

tally by the project and other investors. Surrounding the 

central core of the townsite will be the development of single 

family, townhouse, and multiunit residential neighborhoods. 

These neighborhoods will be developed and financed by a 

4 
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private residential builder. Individual housing units will 

be marketed by a local real estate sales organization. 

Circulation within the townsite will initially be 

accomplished primarily through the use of small 20- and 

45-passenger buses, as well as pedestrian and combination 

bicycle/cross-country ski trails throughout the town. 

However, the use of private automobiles may eventually be 

permitted. 

Similar to other rural Alaskan communities, school facilities 

will serve as a community center for both community education, 

as well as indoor and outdoor recreation. Access to other 

nearby recreational opportunities such as fishing, hiking, 

hunting,, and camping will also be provided. 

The sewage treatment process Will consist of the four 

5O,000-gallon package plants previously utilized for the 

construction camp, as well as three additional 50,000-gallon 

package plants necessary to accommodate the increased sewage 

quantities. 

The minimum power requirement anticipated for the townsite is 

approximately 25.9 megawatts (MW). However, should more 

detailed engineering studies during Phase IIA of the project 

indicate that sufficient quantities of natural gas are 

readily available, approximately 21.0 MW could possibly be 

deleted from the total electrical power requirements. 

The operation and maintenance of the new town will be accom- 

plished most ideally through the use of single 0/M organiza- 

tion for all facility complexes, residential neighborhoods, 

and utility systems. Hewever, due to the variety of tasks 

required, the availability of a single contractor capable of 

providing such a broad range of O/M services may be limited. 



o ; 

~" o.oi 

l "  ° 

. 

INTRODUCTION 



NGT TO SCALE 

IB 

,7 P 

I ~ d  Fl=tl 

C I R I / H & N  
ANCHORAGE, ALASKA 

CONCEPTUAL CAMP, AIRP( 
and 

TOWNSITE DEVELOPMENT I 

BELUGA 
METHANOL PROJE( 

REG=ONAL LOCATION OF 
PROJECT AREa 

RGURE 1 

• . ; • , ,  

. . . . .  - - -  ! 



, 

( 

A L A S K A  

<~=Po° 

Bethel ~ '  

Chugach Elucttlo Power Plant. e, 
('~ Beluga Aimta~e,,.,; 

Tyonek 
Timber Ca 

PROJECT 

¢, 

"Fairbanks 
* , '  • 

~-JECT AREA 
LOCATION 

I ~d  Flats 

f 
qr 

Mud FIQts 

k/ 



%[, ,I 

:! ' , !t 
,- .~ - /, 
i 

il 
l ' ' ' 

i i i  .i: 

I < i  • " 

: I  . . . .  
! 'I  : 

II 

! o .  

. 

i 
i i  

! • 

i " 

: ;  . .2 :  ' 

: ' ! ' , •  , 

}i : : "  ; ,  • 

!i i: 

,° 

INTRODUCTION 

PURPOSE OF THE PLAN 

This plan is intended to assist Cook Inlet Region, Inc., and 

Placer Amex, Inc. (CXRI/PLACER) in its evaluation of community 

facilities and services which will be required to support 

construction and O/M personnel associated with the Beluga 

Methanol Project. The concepts and related ccst estimates 

presented in this document will also provide the basis for 

consideration of various alternative approaches to providing 

community facilities and services even though more specific 

attentiozL is given to the potential d~velopment of these 

facilities and services within the project area (Figure i). 

SCOPE OF THE PLAN 

Plan Objectives 

The approach used in developing this Conceptual Camp, Airport, 

and Townsite Development Plan generally included the analysis 

and determination of the following: 

Conceptual facility, service, and equipment 

requirements necessary to develop a 3,000-person 

construction camp within the project area. 

Conceptual runway and facility design criteria, O/M 

services and heavy equipment required to develop and 

operate an airport capable of serving Lockheed 

Hercules and commuter air traffic within the project 
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O Conceptual housing, related community services and 

facilities, and general design criteria necessary to 

develop a small town within the project area for 

approximately 2,600 to 4,200 permanent residents. 

Gross estimates of mobilization, construction, and 

O/M costs associated with the development of the 

proposed construction camp, airport, and townsite. 

Study Limitations 

Site selection is not incorporated with the scope of these 

conceptual planning considerations. Consequently, the 

conceptual plans presented do not reflect a detailed review 

and assessment of various regional and site characteristics. 

Ra~her, only a cursory review was made of selected available 

information regarding the physical and land use characteris- 

tics of the project area and relevant socioeconomic trends of 

the surrounding Cook Inlet region. In addition, llmited 

coordination Was made with appropriate governmental agencies 

concerning general design criteria for the proposed airport, 

utility systems, and educational facilities. 

Planninq Assumptions 

In order to pursue the preparation of conceptual plans and 

related analysis for this effort, several overall project 

assumptions were established. The following assumptions were 

primarily determined by CIRI/PLACER with some limited 

assistanceby CIRI/H&N: 

O Development of the construction camp, mine, methanol 

plant, airport and permanent townsite will commence 

i. 
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during the first quarter of 1984 and continue 

. through the fourth quarter of 1987. 

Q 

The construction and operational work forces antici- 

pated for the project are summarized in Table I. 

However, the size of the construction work force will 

vary from approximately 20 construction workers in 

the first quarter of 1984, to a peak of approxi- 

mately 3,00~ workers during the third and fourth 

quarters of 1985, and the first quarter of 1987. 

Consequently, camp construction activity will be 

undertaken on an incremental basis. 

multlfamily housing units. 

Upon completion of construction activities in 1987, 

it is anticipated that operation and maintenance of 

the mine, methanol plant, campsite, and townsite 

will sustain a work force of approximately 850 to 

1,600 persons for an indefinite period. Of this 

amount, approximately 200 workers will be single 

individuals choosing living in apartments or 

The remaining work force 

will be married and will reside in single family 

residential housing. 

One option to the permanent townsite is the Continued 

use of construction camp facilities beyond the con- 

struction phase of the project. Should this option 

be exercised, rotating crews (without families) 

working seven days on/seven days off during the O/M 

phase of the project, will be transported to and 

from the campsite by air service to Anchorage and/or 

Kenai. 
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Project Area Location 

< 

The project area is located approxlmately 60 miles southwest 

of Anchorage on the west side of upper Cook Inlet (Figures 1 

and 2). Upslope of Trading Bay, the project area encompasses 

approximately 575 sguare miles which are situated within the 
Kenai Peninsula Borough. 
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INTRODUCTION 

CONSTRUCTION CAMP DEVELOPMENT 

Camps throughout Alaska are generally quite similar in basic 

design and configuration. Mobile or short-term camps are 

generally characterized by prebuilt trailer modules, on skids 

or tracks, which each serve a specific purpose such as water 

supply or dining (Smith, Reed, et al, 1979). Dependent on 

the physical conditions of the reglonal environment and the 

anticipated camp population, semipermanent camps are either 

constructed on-site, or consist of prefabricated modules which 

are assembled together on-slte to serve a variety of camp 

uses. In some semipermanent camps, prebuilt trailer modules 

containing a specific support function will supplement a camp 

otherwfse consisting of prefabricated modules. 

Due to the remote nature of most camps in Alaska, the mobi- 

lization of construction materials, prebuilt trailer modules, 

or prefabricated modules is a primary consideration in camp 

development. The method and timing of construction mobiliza- 

tion is dependent upon numerous factors such as the location 

of the site, land ownership, the appllcability of federal, 

state, and borough regulations, the availabillty of fuel, and 

weather conditions. However, the mobilization of construction 

materials and prefabricated modules is normally accomplished 

through the slngle or combined use of barges, trucks, Lockheed 

Hercules aircraft, helicopters, cat-trains, CATCO Rolligons, 

or the Alaska Railroad. 

Concepts for the development of a 3,000-person construction 

camp in the project area are described and analyzed in the 

following paragraphs in terms of a recommended design approach 

and general concept; required facilities and general design 
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criteria~ O/M labor and heavy equipment regulrements; and 

estimated mobilizetion, construction, and O/M costs. 

RECOMMENDED DESIGN APPROACH AND GENERAL CONCEPT 

I i 

Since remote camp development is already an integral part of 

the resource development process in Alaska, it is economical 

and prudent to generally follow the existing camp technology 

of thearea which continually undergoes change as new system 

improvements are tried and proven by local comtractors and 

entrepreneurs. However, each proposed camp situation usually 

has some unique site characteristics or special operational 

requirements which will require some variation from standard 

camp construction and O/14 practice. 

Even though the project area is situated only 60 miles from 

Anchorage, camp facilities must be designed and constructed 

as a remote community as all construction materials and 

installed equipment will be transported to the project area 

by aircraft or barge. Due to the anticipated fluctuations in 

the size of the construction work force, another significant 

consideration is the requirement for incremental or phased 

development. Both of these factors can generate significant 

front-end development costs for the project unless the proper 

method of camp contruction is utilized. 

f' 

The most appropriate method of camp development for the su~- 

port of the Beluga Methanol Project is believed to be the use 

of prefabricated and preinstalled modules which are readily 

available from local contractors and manufacturers in Alaska, 

as well as larger camp manufacturers located in the Gulf 

region of the United States. These modules are amenable to 

air or barge transportation in the Cook Inlet area. More 
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•< 
importantly, the modules are adaptable to phased camp develop- 

ment since prefabrication and preinstallatlon ultimately 

results in a minimum of field construc£1on activity. Conse- 

quently, overall camp development costs are enhanced througb 

more reliable construction mobil~zatlon, minimal field con- 

struction, and the ability to readily increase or decrease 

camp facilities without significant additional cost to the 
project. 

The configuration of the camp is important. The relationship 

of various camp facilities and services has a direct effect on 

the morale of camp resident and O/M personnel, general safety 

and security of the facilities, and the daily management of 

the camp. Figure 3 depicts a typical camp layout for a 

3,000-person camp in Alaska which consists of four Ouadrants 

of prefabricated preinstalled modules. Each quadrant houses 

approximately 850 to 900 workers and O/M personnel, and con- 

tains its own kitchen/diner and recreation hall. The laundry, 

first-aid station, warehouse, shops, and administrative 

offices will all be constructed during the first phase of camp 

construction and will not be affected by incremental camp 
development. 

The typical camp layout (Figure 3) is adaptable to siting 

within the project area. However, the camp configuration 

should be modified prior to final design of the camp layout 

and module interiors as work force requirements become more 

definitive and camp O/M services are subcontracted. Other- 

wise, the project will assume the responsibility and cost for 

camp modifications which could have been accomodated, at a 

lesser cost, before initial construction. 

C l 
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REQUIRED FACILITIES AND GENERAL DESIGN CRITERIA 

Introduction 

Within the following paragraphs, more specific attention is 

given to the relationship, size, and orientation of support 

facilities considered necessary for a 3,000-person camp in 

the project area. These brief descriptions are intended to 

provide conceptual design parameters for the ultimate design 

of the camp facilities. 

Dormitories 

Dormitory areas in the typical camp layout are approximately 

144- by 35- by 8-foot modules which can accommodate 52 per- 

sons. Given the anticipated peak camp population of approxi- 

mately 3,000 construction workers, including support per- 

sonnel, approximately 62 of these sleeper modules will 

ultimately be required for the camp. In addition to normal 

bed furniture, each sleeper module will generally Contain 

complete washroom, shower and toilet facilitaes; clothes 

washers and dryers; closets; chairs; and other camp amenities. 

Kitchen/Diner 

Standard prefabricated and preinstalled kitchen/diner modules 

are readily available in sizes accomodating 125, 250, 500 and 

1,000 persons. Assuming the incremental development of four 

modular quadrants (Figure 3), two 500-person and two 

1,000-person kitchen/diner facilities are provided in the 

typical camp layout. 

However, the 500- and 1,000-person kitchen/diner facilltles 

can accommodate up to 35 percent beyond design capacity for 
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short-term periods as other kltchen/diner facilities' are 

mobilized or demobilized from the camp. 
' 1  

Recreation Hall 

The recreation hall is a vital component of any remote camp 

because of its direct influence on the morale of the construc- 

tlon work force and O/M. Assuming that at least two work 

shifts are used during full camp loading, it is believed that 

the ultimate development of two l,O00-person recreation halls 

will be adequate to provide various indoor recreational 

opportunities for camp residents. Indoor recreational eaulp- 

ment included within the recreation halls will encourage 

activities such as table tennis, billiards, and "Foosball." 

In addition, a small commissary and post office will be 

incorporated within one of the two 1,000-person recreation 

halls. 

First-Aid Station 

A first-aid station will be centrally located within the camp 

facilities. The station will" consist of installed, facilities 

and equipment which will all0w'medical personnel to I) assess 

and stabilize medical emergencies prior to air evacuation of 

injured workers .to major medical facilities in AnchorageT 

2) coordinate injury assessment and treatment metbods with 

Anchorage medical specialists; and 3) provide selected out- 

patient services. 

Laundry Facilities 

Each 52-person dormitory will contain approximately four 

domestic clothes washers and dryers which will provide workers 

with facilities to clean personal clothing. Bed linen and 
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bath towels will ultimately be handled during the nighttime 

hours by a camp laundry facility which will be capable of 

processing and cleaning the following approximate daily 

volumes (Goodman, 1981): 

Type Approximate 
of .Total Weight 

9uantity Laundry (Pounds). 

i,I00 Bedsheets ~ 2,200 

550 Pillow cases 330 

550 Large bath towels 550 

550 Small bath towels 275 

550 Wash clothes 150 

3,505 

Installed laundry eguipment will generally consist of 

250-pound commercial washing machines, automatic detergent 

dispensers, and automatic folding machines. 

An alternative to providing on-site laundry facilities at the 

camp is the daily air transport of bed linen and bath towels 

to the commerial cleaning facility in Anchorage. This alter- 

native should be assessed in greater detail during preliminary 

camp design as air transportation costs become more precise. 

Utilities 

Water Supply, Treatment, and Distribution 

\. ; 

Design standards established by .the State Department of Labor 

for camp potable water systems require the use of a minimum 

potable water consumption rate .of 50 gallons per person per 

day and a flow rate of 2.5 times the average hourly demand 

(State Department of Labor, 1975). However, given the extent 

of facilities required for the camp, it is asst, med that a 
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consumption rate of approximately 80 gallons per day is more 

reasonable. Assuming a maximum camp population of approxi- 

mately 3,000 persons, the anticipated domestic water consump- 

tion will be approximately 240,000 gallons per day. Th~ pump 

at the well and the booster pump will be sized for approxi- 

mately 417 gallons per minute which includes a peak factor of 

2.5 times the average flow to account for maximum peak day 

water requirements. 

ci 

Fire flow is the quantity of water in gallons per minute that 

is required for a specified duration of time to give effective 

control of a major fire or fires at any designated point 

within a community. Fire flow criteria by the National Board 

of Yire Underwriters suggest that the camp should be provided 

with a fire flow of approximately 1,800 gallons per minute for 

two hours, or 216,000 gallons. 

The water source for the campsite would ideally be obtained 

from the existing aquifer in the vicinity of the townsite 

utility complex in order that the same supply could eventually 

be used in conjunction with the permanent townsite. However, 

this approach will only be cost-effective if the campsite is 

located within 1.5 miles of the permanent townsite. Whether 

or not adequate groundwater potential is available to supply 

the anticipated potable water demand cannot be adequately 

assessed until test well investigations are undertaken within 

specific alternate townsite locations. Consequently, several 

groundwater wells may ultimately be necessary to provide the 

quantity and flow of potable water required for the camp 

facility. 

~[ : 

The storage requirements for the potable water system will be 

based on the sum of the fire demand and one-half the daily 

domestic demand, or a total of 336,000 gallo~|s. This storage 
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will either be a ground storage tank located uphill of the 

campsite, or an elevated storage tank in the vicinity of the 

well pump site. While in storage, domestic supplies will 

undergo some degree of treatment to enhance the acceptability 

of the potable water by camp residents, and maintain potable 

water quality at levels which are keeping with the water 

quality standards of the State Department of Environmental 

Conservation. Such treatment may include the use of sediment 

filters; charcoal filters for taste, odor and color removal; 

water softeners for iron or manganese removal; and iodinators 

for bacterial disinfection. 

Depending on the outcome of test well investigations, a 

booster pump station may be required to provide the water 

pressure necessary for potable water storage and distribution. 

However, every effort will be made to take advantage of grav- 

ity flow from the storage tank to the campsite by siting this 

tank on a high elevation. Otherwise, a single distribution 

system is presently visualized to provide domestic and fire 

requirements for the campsite. This system will consist of 

an approximate 8-inch main transmission line from the townsite 

utility complex to the campsite (Figure 4). The wate< trans- 

mission line will be installed aboveground in "arctic pipe 

which generally consists of standard metal pipe, polyurethane 

insulation, electric heat trace, and a corrugated metal pipe 

cover. Small diameter pipe will be utilized for distribution 

within the camp. 

Sewage Collection, Treatment, and Effluent Disposal 

Sewage flows generated by the 3,000-person camp will be at a 

rate of approximately 60 gallons per person per day (Smith, 

Reed, etal, 1979), or a total camp flow of approximately 

180,000 gallons per day. Variable size collector lines will 
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transport the sewage to a tertlary treatment facillty within 
the camp. 

"%• 

The treatment process will c~nsist of four 50,000-gallon 

package plants, for example, extended aeration, which will be 

preinstalled in p~efab~icated modules delivered to the camp, 

and incrementally placed on-llne as the camp population 

increases. This approach will facilitate the initial 

transportation of treatment plants by barge, and allow for 

eventual relocation and reuse of the treatment plants in the 

permanent townsite as the camp population gradually decreases. 

The disposal of tertiary-treated effluent may be accomplished 

through the discharge of effluent, via insulated arctic pipe, 

to a natural drainageway situated downslope of the camp 

(Figure 4). Using this method, a portion of the effluent, 

during the spring and summer months, would be absorbed in the 

substrat~ while the remaining discharge would eventually flow 

downslope to Nikolal Creek. During the winter, a considerable 

accumulation of frozen effluent would likely occur within the 
drainageway. 

°. 

A significant salmon fishery is present within Nikolai Creek 

along Cook Inlet (Arminsky, 1981). Conseguently, careful 

planning and coordination with the State Department of Fish 

and Game and the State Department of Environmental Conserva- 

tion will be required during the design phase of the camp 

sewage system to ensure that fishery resources in this area 

will not be significantly affected by the upstream discharge 

of tertiary-treated effluent. 

If the accumulation of frozen effluent in a downslope drain- 

ageway is considered'unacceptable for aesthetic reasons, or 

there is ecological concern for the rate of effluent discharge 
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i into Nikolai Creek, a holding pond could be constructed within 

the camp. Effluent would still freeze within the pond during 

the winter months~ however, containmen~ of frozen effluent 

within one central area, and/or the option of a controlled 

rate of discharge, may be more acceptable for the mitigation 

of environmental concerns. 

Power Supply and Distribution 

\ 

Power requirements for the camp will probably be met through 

the exclusive use of electrical power in light of the uncer- 

tain availability of natural gas from nearby Cook Inlet 

production facilities. Based on this assumption, the minimum 

power requirement anticipated for the campsite is approxi- 

mately 7.0 megawatts (MW). However, should more detailed 

engineering studies during Phase IIA of the project indicate 

that sufficient quantities of natural gas are readily avail- 

able, approximately 4.1 MW could possibly be deleted from the 

total electrical power requirements. 

The total electrical power requirement is based on the use of 

the following equation and a general facility analysis of the 

schematic camp plan (Figure 3). 

(Total Camp 
P = Power 

Requirements 
in Megawatts) 
I (181 amps) x E(249 kilovolts) x 1.73 x 0.9 (power factor) 

103 (conversion factor) 

Rough calculation of the connected loads generated by the use 

of the camp facilities is estimated to be approximately 

302 amps at 24,8 kilovolts on a 3-phase, 4-wire system. The 

demand load is assumed to be approximately 60 percent of the 

connected load as shown in the preceding equation. 
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A 165-MW coal-fired power plant will ultimately be included as 

part of the overall Beluga Methanol Project. However, con- 

structlon and subseguent use of the campsite will regulre the 

availability of the minimum power regulrement for several 

years prior to the development of the coal-fired power plant. 

As a result: electrical power will need to be obtained from 

the use of on-site diesel engine generators and/or Chugacb 

Electric's Beluga Power Plant. 

Initially, two 408-kW diesel engine generators will be used 

to supply temporary power for the construction camp. The 

generators will be used alternately to assure reliability and 

reserve capacity. Once a permanent power source is estab- 

lished for the camp, these generators will be used for pro- 

viding emergency power to essential camp and facilities and 

services. 

Chugach Electric's Beluga Power Station has a 14.4/24.9-kV 

overhead transmi@slon line to Tyonek Lumber Company in Tyonek 

(Figure 2). Excess power is technically available on this 

line. One of the first priorities of the overall construction 

effort for the Beluga Methanol Project should be the instal- 

lation of a 14.4/24.9-kV overhead transmission line from the 

Tyonek Lumber facility to the eventual campsite which would 

probably be located at some point along the potential trans- 

portation and utility corridor (Figure 2}. However, Eodiak 

Lumber Company of Tokyo, Japan, owner of Tyonek Lumber 

Company, is 90 percent owner of the existing t~ansmisslon 

llne. Consequently, successful negotiations between CIPI/ 

PLACER and Kodiak Lumber will have to be initiated and 

completed if this transmission line extension is to occur. 

Assuming installation of the transmission line along the 

transportation and utility corridor, a 14.4/24.9 kV, 3-phase, 

primary line will be installed to the campsite (Figure 4). 
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Pole-mounted transformers will be used for all camp facillties 

except the 500- and 1000-person kitchen/diner facilities. The 

kihchen/dlner facilities will be provided electrical service 

through the use of pad-mounted transformers. 

Solid Waste Collection, Reduction, and Disposal 

The use, operation, and maintenance of the camp will generate 

approximately 8 pounds of solid waste material per person per 

day. The composition of this material will consist of roughly 

10,320 pounds per day of burnable material and approximately 

1,680 pounds per day of noncombustibles. After daily collec- 

tion by camp O/M personnel, a dumpster will be used to haul 

garbage to a landfill which should be situated in a downwind 

location from the permanent townsite. 

l 
k 

Another early construction priority should be the construction 

of a solid waste management facility An the townslte utility 

complex which would provide solid waste reduction facilities 

for both the construction and operational phases of the proj-. 

ect. Upon completion of the solid waste management facility, 

solid wastes from the camp will initially be hauled to this 

facility for incineration, and compaction prior to ultimate 

disposal within the landfill area. 

Petroleum, Oil, and Lubricant (POL) Storage 

Diesel oil and other oil-based products required for camp O/M 

will be stored within a lined POL berm which is capable of 

containing all stored fuels i~ the event of an emergency 

spill. Consequently, the berm will be designed to provide a 

minimum i15 percent storage capacity. In addition, the 

facility will be sited at an adequate distance from other 

camp facilities in order to reduce the risk of any potential 
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POL flee anS/oc exploslon injuring camp personnel or damaging 
adjacent camp facilities. 
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CAMP O/M CONSIDERATIONS 

In£roduction 

Incremental construction work force sizes have not been 

determined at the time of this report. As a result, camp O/M 

requirements are presented for assumed incremental camp popu- 

lations of 50, 500, 1,000, and 3,000 workers. Table 2 sum- 

marizes the basic O/M labor regulrements for each of those 

camp slzess however, the requirements for each Job classifi- 

cation are more specifically described in Appendix A. Within 

the following paragraphs, the scope of camp O/M services is 

discussed in somewhat greater detail. 

Fiftv-Person Tent Camp 

The initial construction work force will establish a small 

tent camp in the vicinity of the ultimate campsite. Worker~ 

will be provided with sleeping bags. Laundry service and food 

supplies will be transported to and from the camp on a weekly 

basis via fixed wing aircraft. Life support utilities for 

food preparation and dining, water storage, sewage treatment, 

power supply, showers, and toilets will be temporarily provi- 

ded in pre-lnstalled, skld-mounted utility buildings. 

Due to the nature of the camp and the limited work force size, 

the initial O/M crew will be limited to approximately 50/M 

workers in the field (Table 2). Three administrative person- 

nel, who eventually will reside at the camp, also will be 

supporting field efforts from Anchorage and preparing for 

future camp expansion during this period. 
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TABLE 2 

ANTICTPATED CAMP O/M LABOR REQUIREMENTS 

VARIABLE CAMP POPULATIONS 

Number of Required O/M Workers 
50- 500- i000- 3000- 

Person Person Person Person 
Type of Work Camp Camp _Camp Camp 

Project Management 1 2 2 2 

Administration 1 ii 13 18 

Facilities 2 17 20 30 

Logistics 1 13 21 45 

Community Services 3 31 52 118 

Total 8 74 108 213 

500-, 1000-, and 3000-Per~ n Camp 

General Organization 

As the construction work force increases to at least 500 

workers and the first quadrant of camp development is nearing 

completion, O/M services at the camp will begin to function 

within a more structured field organization (Table 3). Under 

this approach, O/M services will consist of five types of 

services--proj ec t management, administrati0n, facilities, 

logistics, and community services. The staffing requirements 

for each of these O/M services is generally presented in 

Table 2; however, the requirements for each job classification 

are more specifically described in Appendix A. 

- •,) 
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Project Management 

Overall management of O/M services for the camp and airport 

will be the responsibility of a designated project manager who 

will resolve any day-to-day problems or differences that can- 

not be handled by the reporting managers for administration, 

facilities, logistics, and community services. The project 

manager will also serve as the primary contact with visiting 

governmental officials, subcontractor representatives, and 

other agencies or individuals frequenting the campsite. 

Camp Administration 

Camp administration will generally assume the responsibility 

for handling all contractual and financial matters associated 

with camp and airport O/M. in addition, it will provide 

limited general supervision to medical personnel assigned to 
the camp. 

• 2 

Facilities Management 

The camp facilities group will establish a preventative 

operations and maintenance program for the camp, as well as 

design and carry Out necessary repairs and improvements 

associated with this responsibility. In conjunction with its 

operation and mg~ntenance of life support systems, it will 

also collect various biochemical field samples and perform 

related analysis which are reguired by the State Department 

of Environmental Conservation and necessary for proper 

facility monitoring. Some of these analyses can be performed 

more cost-effectlvely in Anchorage laboratory facilities. 

Consequently, utility operators will need to coordinate these 
efforts with the logistics manager. 
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Within the scope of building, road, grounds, and utility 

maintenance, the facilities group will also maintain facili- 

ties for the airport in order than an unnecessary dupl~cation 

of O/M labor and equipment can be avoided. However, such 

activities will be carried out under the auspices of the 

logistics manager and his day-to-day airport supervisor, the 

air traffic controller. 

Logistics 

Procurement and logistics support reguired for the resupply, 

repair, or improvement of camp facilities and community 

services will be accomplished by the logistics group. The 

logistics group will continuously coordinate its work with 

the facility management and community services managers. In 

addition, financial commitments made through procurement 

actions will initially require the logistics group to obtain 

appropriate approvals from the administration manager prior 

to purchase. 

The logistics manager will also coordinate bus transportation 

to and from the camp, as well as air cargo and passenger 

transport to Anchorage and/or Kenai from the project area. 

In conjunction with these responsibilities, the logistics 

group will provide all vehicle and equipment maintenance for 

the camp and airport. Due to the interdependency of the 

logistics and facility management groups, it will be impera- 

tive for these two aspects of camp O/M to coordinate and 

schedule their activities as closely as possible. 

AS stated earlier, daily airport operations will be the 

responsibility of the logistics manager and his supervising 

air traffic controller. Because of the limited air traffic 

anticipated, the air traffic controller will probably be the 
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direct interface with facilities manage~ent in terms of 

airport O/M. 

Community Services 

Community Services Will carry out all activities necessary to 

provide food preparation, housekeeping, security, room 

assignments, and recreational services within the camp. This 

group will coordinate its efforts primarily with t~e logistics 

manager for necessary procurement and resupply efforts. 

However, its coordination with facilities management will be 

essential if the camp preventative maintenance program is to 

be successful. 

Another important activity of the community services group 

will be its responsibility for fire suppression within the 

camp and airport. Most emergencies in the camp will involve 

security, fire safety, and/or medical treatment. As a resuSt, 

camp emergency procedures will need to reflect the coordinated 

effort of the administrative, logistics manager, and community 

services groups. 
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CAMP CO~STRUCTIOM AND O/M COSTS 

Introduction 

< 

On the basis of conceptual ~equirements for camp facilities 

and eguipment, general design criteria, and related O/M con- 

siderations, CIRI/H&N has developed general order-of-magnitude 

estimates for camp construction and O/M (Tables 4, 5, 6, and 

7). These estimates were primarily derived from price guota- 

tions recently obtained by CIRI/H&N from equipment vendors, 

transportation companies, and building contractors in Alaska, 

as well as camp module manufacturers and equipment suppliers 

in the lower 48 states. However, to ensure the validity and 

accuracy of these price guotations, these estimates were 

carefully analyzed and compared with competitive pricing 

information available from Holmec & Narver's computerized 

estimating system for modular camps. 

Construction Costs 

Cost estimates for camp construction are segregated by 

mobilization, facility construction, and utility installation 

costs (Tables 4, 5, and 6). 

Construction Mobilization 

C 
, 

Mobilization costs reflect the assumption that CIRI/PLACER, 

via its construction manager, will concrach air an~ barge 

services for the transport of heavier and more bulky equipment 

to the project area. It is assumed that barged material will 

be off-loaded at some point along Trading or Beshta Bay 

Shoreline (Figure 2). Subseguently, the materials will be 

temporarily stored at a staging area until materials cam be 
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TABLE 5 

PRELIMINARY CONSTRUCTION ESTL~dATE 
CONCEPTUAL CAHP DEVELOPMENT PLAN 

FACILITY CONSTRUCTION AND UTZLITY INSTALLATION 

~ACILITY QUAI~L'ITY 

52-Person Dorm 

i 
500-Person Kitchen/Diner 

IO00-Person Kitchen/Diner 

500-Person Recreation Hall 

16-Person Office 

50Q-Person Laundry 

First-Aid Station 

Maintenance Shop 

Warehouse 

POL Berm and Liner 

He1 ipad 

50,000-Gallon Pillow Bladders 

50~0'00-Gallon Sewage 
Treatment Plant 

Site Preparation and Foundations 

SUBTOTAL 

62 

2 

2 

2 

3 

2 

]. 

1 

L 

[ 

4 

6 

480~000Ft 2 

Estimate of Cost is Based on Midpoiut [981. 
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TOTAL COST 

7,500,000 

600~000 

930~OO0 

250,000 

220,000 

130,000 

12,000 

57,000 

52,000 

154,000 

40~000 

165,000 

~,360,000 

I~150~000 

$12j620,000 
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TABLE 5 (Continued) 

FACILITY 

Sewage Collection (with 
Campsite) 

Sewage Effluent 
Holding Point 
(400 x 400 x 15 feet) 

Water Treatment Facility 

Water Transmission 
(from Townsite to Camp) 

Water within Campsite 
Distribution 

Power Transmission 
(from Corridor to Campsite) 

Power Distribution 
(wichiu Campsite) 

Temporary Power 
~totor Generators 

SUBTOTAL 

Estimate of Cost is Based on H!dpoint 1981. 
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QUANTITY TOTAL COST 

25500.LF $ 651,000 

1 621,600 

Included within townsi=e estimate 
only 

7,920 LF 1,031,200 

2,500 LF 651,000 

2 miles 98,000 

L.S. 1,022jO00 

218,300 

$ 4,293,100 
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.TABLE 5 (Continued) 

COST 

Construction Mobilization 

Facility Construction 

Utility System Installation 

SUBTOTAL 

Field Construction 

Home Office 
(design-EnBineerinE Services) 

SUBTOTAL 

Fees 5Z 

TOTALCAMPSITE INSTALLED COST 

"~3,314,.~0o 

12~620,000 

$. 4,293,,100 

$20,227,600 

$ 3,000,000 

696~900 

$23,924,500 

1,196~200 

$25,120,700 

Estimate of Cost is Based on Midpoint 1981. 
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loaded onto flatbed trucks which would deliver the materials, 

via existing logging roads, to the campsite. Upon completion 

of a suitable airstrip, construction materials and equipment, 

as well as O/M supplies, will also be transported to the 

Project area via Lockheed ~ercules aircraft. Upon arrival, 

materials will be temporarily stored at an airport staging 

TABLE 6 

ANTICIPATED CAMP AND AIRPORT O/M COSTS 
VARIABLE CAMP POPULATIONS 

Average Person Per Day Costs 
50- 500- i000- 3000- 

Person Person Person Person 
La bo_____~r Camp Camp Camp Camp 

Project Management $ 8.71 $ 1.38 $ 0.69 $ 0.23 

Administration 6.75 7.21 4.31 1.93 

Facilities 13.94 11.87 6.83 3.40 

Logistics 7.62 8.47 6.66 4.68 

Community Services 19.53 20.02 16.53 12.35 

Subtotal $56.55 $48.95 $35.02 $22.59 

Food and Consumables $11.00 $10.00 $9.00 $8.50 

Entertainment 0.25 0.17 0.15 0.I0 

Tools, Fuel, and 
Small Parts 1.00 0.90 0.75 0.50 

Linen and Small 
Ware 1.00 0.67 0.60 0.50 

Subtotal $13.00 $11.74 $10.50 $ 9.60 

Total Cost Per 
Man Day $69.80 $60.69 $45.52 $32.19 

Estimate of Cost is Based on Midpoint 1981. 
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C 
facillty until truok delivery, via existing logglng roads, Is 

available to transport the materials to the campsite. 

Facillty Construction and Utillty Installation 

Pacillty construction and utillty installation estimates 

assume the use of prefabricated modules which have been 

preinstalled with fixed equipment such as washroom facilities, 

water treatment plant, and food preparation eguipment° 

Utility transmission and distribution costs reflect labor 

materials, and equipment required to transport off-slte water 

and power supplies to the campsite, and provide on-site 

distribution llnes for water, sewer, power, and fuel. 

O/M Costs 

Due to the incremental nature of the proposed camp deve~op- 

mento 0/M costs are presented for 50-, 500-, 1,000-, and 

3,000-person camp populations. These costs include reaulre- 

ments for labor, food and consumables, entertainment, tools 

and small parts, as well as linen and smsllware. In addition< 

to these on-golng daily O/M costs, camp O/M activities will 

also require the use of various heavy eguIpment (Table 7) 

which should be regarded as an initlal front-end O/M cost. 
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