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{1.0 + INTRODUCTION

S

Exhibit Z2-9.2 of the Design Manual provides the description
and a discussion on the design of the compressor and the
metering stations that will be installed in the Alaska
Segment of the Alaska Natural Gas Transportation System.

Compressor Stations Configuration for both the 2000 MMSCFD

and 3200 MMSCFD pipeline flow rates are based on the hydraulic
criteria discussed in Exhibit Z-9.0. Additional information
on the flows, temperature and pressures at each compressor
station is provided in Exhibits G, GI, and GII.

Refrigeration units will be provided at every compressor
station to maintain the gas temperature within the operating
limits.

Pipeline gas will be used for powering the drivers for the
gas compressors, the refrigeration units and the electric
power generators.
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Bridges, trenches and underground installations accessible
to truck loading will be designed to withstand HS 20 loading
as defined by the American Association of State Highway and
Transportation Officials (AASHTO) under Standard Specifica-
tion for Highway Bridges, 1977 Edition.

Snow loads will be 60 psf.

Components of the stations will be designed to withstand the
applicable design wind pressures as follows:

Height Zones Design Wind Pressure - Flat Surfaces
(feet) (psf)

Less than 30 30

30 to 50 40

50 to 100 50

100 to 500 60

For structures supporting live loads which induce impact,
the assumed live load will be increased sufficiently to
provide for the impact. If not otherwise specified the
increase will be:

o Elevator Supports 100%
o Gantry and Bridge-Crane Supports 25%
¢ Monorail Supports 25Y%
o Machinery 50%
o Davits 50%

For structures which are not heated, the design temperature
for the structural members will be -60°F to +80°F. For
buildings which are insulated and heated with the structure
entirely inside the insulation, the building design tempera-
tures will be -60°F on the outside surface with a normal
inside surface temperature of +60°F. The minimum inside
operating temperature of the building will be +40°F.

The building will be designed to meet the largest of the
following combinations:

Percentage of
working Unit Stress

o Dead load plus full roof live load 100%

o Dead load plus 1/2 roof live load
plus wind load 133%
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2.0 FACILITY DESCRIPTIONS

2.1 ALASKAN HEADQUARTERS FACILITIES

The Alaskan operations headquarters for the project will be
in the existing facilities at Fort Wainwright under lease
from the U.S. Department of the Army. The headquarters will
provide the point of control for construction management of
the project. It will support Northwest Alaskan Pipeline
Company, PMC and governmental agency personnel.

Two buildings (Nos. 1555 and 1564) available at Fort wainwright
will be developed for use as headquarters office buildings.

It is proposed that during the third gquarter of 1980, an
engineering firm will be engaged to conduct a detailed
survey of the Fort Wainwright building facilities to prepare
drawings and specifications for new construction, refurbish-
ment and renewal of the existing facilities required to
satisfy the project needs. The drawings and specifications
will be utilized to award a contract for renovation of the
building facilities. Construction is planned for 1981.

2.2 CONSTRUCTION CAMPS

Temporary construction camps will be constructed or camps
utilized in TAPS construction will be refurbished along the
route of the gas pipeline system. It is expected that most
of these camps will be in service for three years.

The construction camps will accommodate construction and
support personnel, such as Northwest Alaskan Pipeline Company,
PMC, Execution Contractor management employees, agency
representatives, craft labor, camp support personnel, and
transients. Buildings used for housing will utilize factory
built and equipped modules which provide comfortable living
conditions in severe arctic weather.

Two types of construction camps will be developed, one for
the compressor station and one for the pipeline. Camps used
in the construction of the compressor stations will be
located at sites immediately adjacent to the sites for the
stations. Metering stations will be constructed using the
camps located at the nearest compressor station. Camps used
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in the construction of the pipeline will be located adjacent
to the pipeline route at various spacings based upon construc-
tion logistics. Access roads will be provided from the
highway to the camps.

Maximum use will be made of available Alyeska construction
camps. Some of these will be renovated in place, while
others will be dismantled, salvaged, relocated, and re-
installed and refurbished at new sites. All compressor
station camps will be developed at new sites utilizing
facilities currently located at Alyeska pump station camps.

Renovation and new camp construction will be in accordance
with applicable codes, statutes and regulations and will
incorporate features to improve and modernize the operation
of the camp facilities.

Camp Facilities

Generally, the following facilities will be located at each
camp:

o Living Quarters

o Food Preparation and Dining Area

o First Aid Dispensary

o Recreation Facilities

o Security Building

o Fire Fighting Equipment Building

o Life Support Systems
Power and Light Generation Equipment
Water Supply, Storage, Treatment and Distribution

Facilities

Sewage Collection, Treatment and Disposal Systems
Scolid Waste Collection and Disposal Feé .l: Les
Fire Water Booster Pumps and Dispensing Equipment

Smoke Detectors
Building Heating and Ventilation

2=2
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o Construction Support Facilities

Shops, Warehouses, and Vehicle Maintenance
Facilities

Laboratory

Construction Management Offices

Fuel Storage and Dispensing System

Waste 0il Storage

Equipment Laydown Areas

Communication facilities

Heliport

Civil Engineering Criteria

Civil engineering design criteria and standards will be
developed for all temporary camp facilities. These criteria
will be in terms of the existing physical conditions, new
project requirements and the regulatory conditions established
by governmental agencies. The work plan for developing the
civil engineering criteria for the camps is as follows:

0 Collect, collate and evaluate all available civil
engineering data

o Conduct field reconnaissance of existing and proposed
temporary camp facilities

o Prepare conceptual civil designs and guideline
specifications

0 Prepare a temporary facilities civil engineering
report

Fencing

Perimeter fencing will be installed at all camps for security
and animal control. A fence of galvanized steel chain link
extending below grade will be installed to discourage burrowing
by animals. The fence will be 9 feet above grade topped

with a one foot sectic¢  having 3 ¢ inds of barbed wire.

Site Preparation

Site preparation efforts will result in a clear, stable,
well-drained, all-weather surface for the location of
structures and areas for traffic, parking and storage.
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The existing camp pads can be renovated by minor grading and
addition of nominal amounts of borrow material to correct
localized surface drainage problems. The minor grading will
include recompaction of surfaces for traffic, parking, and
storage areas.

Site preparation for new camps and camp expansion will be in
accordance with designs based upon field surveys, and sub-
surface investigations. Grading designs will provide for
stable, well-drained, surfaces which are subject to minimal
erosion and settlement problems for the expected life of the
facility. Clearing, grading, disposal, erosion control,
drainage, restoration and revegetation will be in accordance
with the civil design criteria provided in Exhibit Z-9.1.

2.2.1 Pipeline Construction Camps

Existing Camps Renovated in Place

In order to minimize impacts on undisturbed areas, maximum
use is planned for the existing TAPS construction camps and
related facilities, maintaining their present locations.
Improvements which are necessary to provide support facili-
ties for the project at these camp locations will be made in
accordance with applicable statutes, regulations, standaxrds
and permit requirements. Camps to be renovated for use on
this project will be:

Franklin Bluffs Chandalar 01ld Man
Happy Valley Dietrich Five Mile
Toolik Coldfoot Livengood
Galbraith Prospect Creek Delta
Atigun

Several surveys have been made of these camps by various
teams since 1977 to assess the condition of the camp facili-
ties. Most of the camp buildings are in satisfactory condi-
tion due to routine surveillance and preventive maintenance
action taken by Alyeska. However, some rehabilitation is
regquired to improve the condition of e facil: les for the
projected three year construction period, beginning in 1983.
This requirement is based on wear from the long period of
use by Alyeska and also normal attrition caused by the
elements since closure.

2-4
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The housing units, composed primarily of factory built
modules, were well built and are structurally in good condi-
tion. Typical building items requiring either replacement

or repalr include roofing (as evidenced by leaks), insulated
ceiling panels (which have been damaged by water), worn

floor covering, laundry washer and dryer units, water closets,
lavatories and stall showers.

Utility systems such as power, lighting, water, heating,

smoke detection and sewage will be tested and repaired or
replaced as required. Shops, warehouses and utility build-
ings of metal panel construction are in good condition.

Some repairs will be required to damaged panels and overhead
door assemblies. It is anticipated that some major mechanical
equipment items may be replaced such as incinerators, sewage
treatment units, sewage lift stations, pumps and power
generators.

One of the first activities of the reconditioning program
will be the releveling of buildings. The most pronounced
settlement of buildings has occurred at Toolik, where the
buildings have not evidenced any major damage and can be
releveled.

Fuel spillage in the pads from past breakage of buried
piping is another consideration of importance at several
existing Alyeska camps. NWA will work with the parties
involved to estimate the extent of this residual and evaluate
the need for corrective action as part of its planning for
camp renovation.

An architectural and engineering firm will be engaged to
conduct a detailed survey of current conditions at all the
existing Alyeska pipeline camps to be renovated in place.
The firm will subsequently prepare drawings and specifica-
tions defining full facility renovation and replacement
requirements. These documents will be issued for contract
bids to contractors for construction which is planned for
1882.

Camps at New Sites

Three new pipeline construction camps will be required along
the route of the pipeline in the Delta-Leg, between Delta
and the Canadian Border. These camps are identified as:

Knob Ridge
Tok
Northway
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It is planned to transport camp components from the three
surplus Alyeska camps south of Delta, namely, Isabel Pass,
Tonsina and Sheep Creek, for installation and renovation at
the new Delta-Leg campsites. Recent surveys of the Alyeska
camps indicated that housing units are in fair condition at
Isabel Pass and Tonsina, but substantial water damage has
occurred to most units at Sheep Creek camp.

Field programs are scheduled for 1980 to conduct potable
water source surveys and foundation investigations at the
new sites to develop criteria required before proceeding to
the definitive design phase.

In addition to the relocated facilities, it will also be
required to develop the other components of a complete
pipeline camp including the pad, a flow control management
reservoir (or other method for wastewater disposal), five
day emergency waste water holding pond, bulk fuel depot,
water supply source, and utility distribution systems.

An engineering firm will be engaged to survey the surplus
camps to be relocated. The new sites will also be surveyed
to permit development of drawings and specifications for
construction of the camps. Construction is planned for
1982. '

Fort Wainwright Camp

The Fort Wainwright pipeline construction camp will be
located partially in leased facilities at Fort wainwright
and partially in Fairbanks, or vicinity thereof, as arranged
by the Spread 4 Execution Contractor. Two renovated barracks
buildings (Nos. 1001 and 1004) at Fort Wainwright will be
made avallable to the Execution Contractor for housing the
pipeline staff and craft labor. oOther facilities at Fort
Wainwright will be available to the Execution Contractor for
development and use. These are maintenance buildings Nos.
1594 and 1599, six acres of open ground between buildings
1001 and 1004, and an area adjacent to the north airfield
runway.

From a survey conducted in December 1979, Buildings 1001 and
1004 were found to be in reasonably good condition. The two
barracks (No. 1001 and 1004) will be surveyed in detail by
the engineering firm selected for renovation of the Fort
Wainwright office building No. 1555 and 1564. This firm
will also prepare drawings and specifications defining the
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required renovation work for the two barracks to be issued
in construction bid packages. Construction is planned for
1982.

2.2.2 Compressor Station Construction Camps

A compressor station construction camp will be constructed
adjacent to each of the seven compressor stations. The
usable components of eight surplus Alyeska pump station
construction camps will be used to develop the compressor
station camps. Facilities available are those presently
located at TAPS Pump Stations 3, 4, 5, 6, 7, 9, 10 and 12.
The facilities to be moved will be disassembled where neces-
sary, transported to the new sites, erected and renovated
for the construction period.

Field programs scheduled for 1980 will conduct potable water
source surveys and foundation investigations at the new
sites to develop site-specific criteria for design. In
addition to the relocated facilities, other components
required for a complete construction camp will be designed
to provide an operable facility. A survey was made by the
PMC in July 1978 of the TAPS pump station camps. The
facilities to be salvaged are generally in good condition
with modest refurbishment required for the housing units.
However, it may be necessary to install several items of new
equipment such as generators, pumps, incinerators and sewage
treatment plants.

An architectural and engineering firm will make a detailed
survey of the TAPS station construction camps. The firm

will also prepare drawings and specifications for the con-
struction bid packages. Construction is planned for 1983.

2.3 AIRFIELDS

Existing permanent and temporary airfields will be used to
support construction of the pipeline and compressor stations.
Use of the airfields will be based upon the logistical re-
quirements during construction, the availability of services
at operational airports and the proximity or surface access-
ability of existing operational airfields to the pipeline or
compressor station construction camps.



Docket No. CP80-
Exhibit Z2-9.5
Hearing Exhibit No.

Existing public airports at Fairbanks, Deadhorse, Tanacross,
Fort Greely (Allen Army Airfield), and Northway will be used
under the existing conditions or as upgraded by the Alaska
State Department of Transportation and Public Facilities.
Existing private airfields built in support of TAPS construc-
tion will be evaluated and upgrading and rehabilitation
measures will be initiated. The design will provide for

safe and efficient air transport of project personnel, mail,
and cargo during the construction period.

Facilities at the private airfields will include buildings

for tower operators, crash/rescue equipment, generators, and
personnel standby. Adequately insulated, lighted and heated,
prefabricated modules will be used for these support functions.
At some locations which are in close proximity to camps,

camp electrical power will be used for airfield requirements.
Airfields which are not immediately adjacent to camps will
require installation of primary and standby generating

systems for electrical power purposes. Aviation refueling
facilities will be provided at each facility.

Detailed designs for upgrading and rehabilitation will be
based upon Federal Aviation Administration (FAA) airport
design standards and policies, requirements of the operating
air carriers and results of detailed field surveys and
investigations of the conditions of the existing airports
and ancillary facilities.! The following is & list of the
ten private airfields to be utilized:

RUNWAY
LENGTH CURRENT UPGRADING/
AIRFIELD (Feet) STATUS REHABILITATION
Livengood 2,500 Closed Extend Runway, Rehab. Lighting
Five Mile 2,500 Operating Minor
01ld Man 5,000 Closed Rehab. Runway & Lighting
Prospect
Creek 5,000 Operating Minor
-Coldfoot 5,000 Closed Runway (Minor), Rehab. Lighting
Dietrich 5,200 Closed Rehab. Runway & Lighting
Chandalar 3,000 Operating* Runway (Minor), Rehab. Lighting
Galbraith 5,200 Operating Minor
Happy Valley 5,000 Closed Runway (Minor), Rehab. Lighting
Franklin :
Bluffs 5,000 Operating* Rehab. Runway & Lighting

* Intermittent Operations

L "airport Engineering Study," Michael Baker, Jr., Inc.,
May 1980.
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2.4 ACCESS ROADS

Access roads for project use are shown on the civil construc-
tion alignment sheets (Exhibit Z-6.2). Project roads will

be designed or evaluated for use based upon safe, proven and
accepted engineering principles and practices for secondary
roads in the arctic and subarctic environments.2 Designs

and evaluations of roads will give special consideration to
the following:

o Safe and efficient surface transport of personnel,
materials, construction equipment, and supplies

o Stability and integrity of the pipeline system
0 Protection of other facilities
o Control of air and water pollution

0 Minimization of disturbance to fish and wildlife
resources

o Control of impact on visual resources
0 Control of disturbance to the thermal regime

o0 Use of materials for construction of the embankments,
roadways, surfaces, and erosion control structures
that are available near the work site

o Use of materials for drainage and other structures
which are compatible with logistical and economic
constraints

0o Optimization of the balance between initial con-
struction and subsequent maintenance or restoration
efforts

Existing roads will be evaluated for combined project and
current usage in accordance with the above criteria. Those
existing roads which can provide for safe and efficient
transport of project personnel, materials construction
equipment and supplies will be used without upgrading. Any
existing roads which do not meet safe operational standards
or have been "put to bed" will be upgraded or rehabilitated
for project use.

2 '"Access Road Engineering Study," Michael Baker, Jr.,
Inc., May 1980.
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New roads for project use will be designed and constructed

in accordance with the above listed general criteria. BRasic
design standards governing horizontal alignment, grades,
widths and intersections will be established from the policies
of the American Association of State Highway and Transporta-
tion Officials (AASHTO) with appropriate modifications for
project traffic, the arctic and subarctic environment and

the regulatory requirements special to the project. Design
and location of new project roads will give special attention
to the following:

o Providing access to the pipeline construction zone
o Providing access to permanent pipeline facilities
0 Minimizing traffic congestion

o Providing access to material storage and borrow
sites '

o Taking maximum advantage of locations providing
competent subgrades

0 Avoiding unstable soil areas, wetlands, streams and
identified aufeis areas to the extent possible

2.5 OFF RIGHT-OF-WAY STORAGE

In addition to storage areas associated with the construction
camps, temporary areas will be provided for storage of pipe
and other manufactured materials to be used in pipeline con-
struction. Location and design features for these storage
areas include special consideration of:

0 Access from the existing highway system
o Proximity and access to the pipeline right-of-way
0 Use of existing facilities and disturbed areas
o Provision for a stable, well-drained, all-weather
surface for storage of heavy materials and movement
of materials handling equipment
To the extent possible, storage areas prepared and used

during the construction of the TAPS pipeline will be used
between Prudhoe Bay and Delta Junction. New storage yards
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will be located on a spacing of 15 to 20 miles along the
Alaska Highway between Delta Junction and the Canadian
Border.

2.6 BORROW (MATERIAL) AND DISPOSAL SITES

Approximately 300 potential material sites are currently
under investigation as possible borrow sources for the pro-
ject. A portion of these sites are included on the civil
construction alignment sheets. Final selection and design
of mining plans for material sites will be based on data
from comprehensive surveys, investigations, and engineering
studies in which both source locations and project needs are
identified.®"* Based on availability of materials and needs
of the project, optimum source locations in terms of volume,
haul economics, and environmental constraints will be selected
for mining plan preparation. Where materials availability
allow, maximum haul distances between sites will be kept
under two and one-half miles. Site location and plan pre-
paration will assure compliance with requirements of project
stipulations and to allow for sensitive aspects of the
project which require special treatment in design and
operation.

A detailed mining plan will be prepared for each material
site in accordance with 43 CFR, Part 23. These plans, as a
minimum, will contain: .

o A description of the site with vicinity map

0 Mineral materials information

o Plan view and representative pit section drawings
showing limits of the proposed mining

o Development sequence and mining procedures

o Access road plan and profile sheet(s)

o Variations (if any) from stipulations and regulations
o Impact on nonmineral resources (environmental review)

o Hydraulic analysis (if within an active floodplain)

S '"Material Site Exploration Program,'" Michael Baker, Jr.,
Inc., December 1978.

% "Reconnaissance Plans for Material Site Exploration
Program," Michael Baker Jr., Inc., May 1979.
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o Description of special problems and necessary
corrective measures (fire control, soil erosion,
water pollution, danger to fish and wildlife, and
public health and safety hazards)

0 Restoration reguirements

Disposal sites for unusable or excess excavated materials

will be located near and be readily available to the work
site. Location and design features of disppsal sites will
include special consideration of siltation "and erosion
control, impact on visual resources, use of existing disturbed
areas, and long-term stability and restoration. Detailed
plans will be prepared for each spoil disposal site. The
plans will include:

0 A location description of the site and a vicinity
map

o A plan view and typical cross sections showing the
working limits and proposed placement of spoil
materials

o Access road location

o Description of any special problems and necessary
corrective measures

o Impacts on nonmineral resources
o A restoration plan

0o Any required variances from stipulations and regula-
tions

Spoil disposal sites will be located along the right-of-way
to provide for a haul distance not to exceed approximately
one-half mile. To the extent possible, excess materials
from off right-of-way gradings will be disposed of at the
grading site.

Spoil disposal sites will be integrated with solid waste
landfill sites where site condition allow. See Section 3.3
for a description of solid waste (other than spoil) disposal.
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Data Loading Modem signals to data channel will be
applied at -13 dBmO rms.

Drop Impedance 4-wire, 600 ohms balanced
2-wire, 600 or 900 ohms, depending on
termination eguipment

4.1.3 Alarms

Communication system alarms will be provided with indicators
at the equipment. Remote signals will be transmitted as
switch closures isolated from ground, over MUX to the Fair-
banks facilities. Alarms will be included for all circuits
necessary to effectively monitor the operation of the micro-
wave and UHF repeater sites.

4.1.4 Redundancy

Radio frequency and multiplex subcarrier equipment for the
operations phase will be redundant, with automatic change-
over capability in the event of failure. This does not
apply to antennas, feedlines, or towers. The construction
phase will not have the same redundancy features since
minimal communications outages can be tolerated.

4.1.5 Towers

Towers will be designed to withstand the wind and ice load-
ing with all antennas attached and will not twist or sway
more than one-half beam width of the highest gain antenna
mounted thereon. Painting and lighting will be as per
FAA/FCC requirements if tower height requires this safety
treatment.

4.1.6 Antennas

Antennas will be high-performance types having minimum side
lobes. They will be eguipped with shrouds capable of shed-
ding ice and snow in the presence of even light winds.
Anchoring to tower will be designed to withstand the highest
specified wind and ice load for each site.

4.1.7 Feedline

The antenna feedline may be waveguide or low-loss coax, with
line loss not to exceed 2 dB/100 feet. The feedline will be
regularly supported by hangers on the tower and be within
the bend radius specified by the manufacturer. The number
of reducers, bends, splices and connectors will be minimized.
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The control concept restricts OCC commands to adjustment of
major control set points and operating modes. The Station
CCU will be programmed to control individual equipment
items, as required in response to pipeline load variations.
Therefore, the dispatcher and OCC supervisory system are not
required to issue complex or detailed command instructions.
Only high level supervisory commands are required from the
OCC.

The combined effect of these error detection and prevention
features plus the station control concept assures a high
degree of control security. 1In case of communications
failure, station data and command updates will temporarily
cease. However, station control will not be upset and will
continue according to the last valid instructions. There
will be no erronous or hazardous functions initiated.

4.4 OUTLINE SPECIFICATIONS

Digital Computers

A dual digital computer system with maximum memory capability
and external support subsystems will be furnished. The
primary computer will carry out real time data acquisition,
supervisory control of pipeline parameters, optimizing and
management data processing. The secondary or backup computer
will assume control of system functions in case of primary
failure. Custom programs resident in the computer will
include transient analysis and pipeline operations programs.
Two nine-track tape subsystems will be provided to store
various programs, for editing and for updating programs. A
redundant communications controller will be furnished to
monitor the two full period high speed communcations channels
with the stations. The controller will automatically switch
to the properly functioning channel in case of abnormal
conditions.

Dispatcher Console

This console will be the center of pipeline system monitoring
and dispatch commands. It will consist of color video
displays (CRT) with associated keyboards, printers and voice
communication telephones and station selector keyboard. The
CRT's will be complementary to one another and provide a
variety of displays for the dispatcher/operator. Each will
have its own logic unit and central processor to hold infor-
mation and generate display formats. The printers will
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TAPS Camp

Pump Sta.
Pump Sta.
Pump Sta.
Pump Sta.
Pump Sta.
Pump Sta.
Pump Sta.
Isabel Pass
Tonsina

Pump Sta. 12
Sheep Creek
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Docket No.

Exhibit 2-9.5
Hearing Exhibit No.

TABLE 1-2

EXISTING CAMPS TO BE RELOCATED

Milepost

(Approx.-~
Alaska
Segment)

111
150
283
363
422

Miles South of

Delta Camp

Relocated to

CpP80~-

Facilities available at TAPS construction camps for relocation
to new sites for the pipeline project:

{Approx. -
Along TAPS)

16
51
79
197
201
247

(Tentative)

Compr. Sta.
Compr. Sta.
Compr. Sta.
Compr. Sta.
Compr. Sta.
*

Compr. Sta.
Knob Ridge
Tok

Compr. Sta.
Northway

O N

15

*Facilities and equipment to be distributed among the other
camps to make-up for shortages and damaged units.








































































