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Appendix J      Construction, Operation and Mainte-
nance

Construction Methods and Operations

I. General Methods

1.  Safety

a)  Fire hazard (in situ flammables and flammable materials) - During construction, the contractor will be required 
to abide by state fire regulations.  Any flammable materials must be transported, contained, and used in accor-
dance with Office of Safety and Health Administration (OSHA) requirements.  Any empty containers (if appli-
cable) must be dispositioned properly, in accordance with EPA requirements.

b) Toxic materials hazard - All toxic materials must be used in accordance with OSHA standards.

c) Explosive materials hazard - All explosives must be used in accordance with OSHA requirements.

d) Mechanical hazard:  The construction contractor would be required to follow OSHA requirements for operation 
of all equipment at the construction site.

e) Electrical Hazard: Within BPA and PP&L rights-of-way, the high voltage powerlines could induce a current in 
the pipeline, especially long welded sections exposed in or above the trench.  The construction contractor shall 
be required to have and follow a plan to continuously ground the pipe, such that construction workers would be 
protected from electrical shock by these induced currents.

f) Susceptibility of hazard to public - The public is susceptible to hazard under the following conditions: 

• If the contractor fails to follow required safety procedures during public’s presence at or near the construction 
site;

• If the public enters the construction site without proper approval;
• If, during the public’s presence at or near the construction site, an act of God occurs.

II.  Access Road Construction Methods
No new roads would be built. All roads on the proposed route are existing and accessible access roads currently 
maintained by BPA and PP&L.

III.  Pipeline Construction Methods

1.  Work area:

Pipeline construction would require a working space, which varies from 20 to 60 feet wide.  In the CBW Road, con-
struction would take place entirely within the roadbed, which is about 20 feet wide.  In a few areas along the power 
corridor with steep side slopes, the disturbed area could be 60 feet wide.  In most sections, the area of disturbance 
would be 30 to 40 feet wide.  Some grading would be required to install the pipe, but the grade would be substantially 
restored to its original state before revegetation.
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2.  Assembly and Refueling Areas:  

Assembly and refueling activities would be confined to designated roads.

3.  Road Closures:

Roads would be closed only when construction is active and within the road right-of-way.  No night construction is 
expected and crews normally work 6 days per week.  Most paved road crossings would be bored-under, which would 
require traffic control (flaggers) but no road closure.  Work within the CBW Road would force road closure during 
the ditch, lay and backfill stages.  In the remote section east of Sitkum (10 miles), the CBW Road would be closed 
during daytime working hours and re-opened in the evenings and off-days. There may be some night closure in the 
most difficult sections.   In the canyon section from Sitkum to Dora (4 miles), the wider working space should allow 
limited traffic flow during the day, such as on the hour.  Most work along the CBW Road would require traffic con-
trol for other operations, such as preparation and final cleanup.

4.  Site preparation prescriptions:

In the powerline corridor, herbaceous vegetation within 20 feet of the trench is removed.  The following list of sites 
are expected to occur along the proposed pipeline route.  Each type of construction has an estimated amount of time 
to prepare the right-of-way and excavate the ditch.  After the ditch is prepared, then stringing, welding, laying and 
backfill can be done at up to one mile per day.

a) Level or gently sloping surfaces on clay or silty soils: Site preparation consists of clearing of brush and trees 
mentioned above.  Typical progress would be 4,000 to 10,000 linear feet per day.

b) Moderate to steep topography:  Temporary grading would be required in topography too steep for safe oper-
ation of trenching and pipe laying equipment.  The scope and nature of soil disturbance would be consistent 
with that found in the Erosion Control Plan (Appendix H).  Progress along slopes is slower than progress on 
soils of the same type on level or gentle slopes, depending upon the slope gradient, but would typically range 
from 2,000 to 4,000 feet per day.  The very steep approach to Reston Ridge would be slower.

c) Road bed site:  Pipeline construction within or near the road bed (the width between the road shoulders) 
requires traffic management (signs and flaggers), pavement cutting and pavement disposal.  Typical progress is 
1,000 to 2,000 linear feet per day.

d) Bedrock or rock face situations:  Burial of the pipeline within rock sites requires extra work ripping, rock 
sawing or trenching, or drilling and blasting.  Rock sawing and trenching typically progress at 500 to 1,000 feet 
per day.  Drilling and blasting activities normally progress at 200 to 400 feet per day.

e) Talus sites:  Digging within talus sites requires site preparation similar to that of steep slopes (temporary grad-
ing to enable safe equipment operations), with the additional requirement of constructing pre-engineered soil 
retention structures (usually rock-filled cages) at the foot of the cut slope, which prevents soil movement above 
the work area.  There are no known talus sites along the corridor.

f) Along streams:  Construction parallel to streams  would be planned to avoid operation of equipment within 
riparian zones.  Procedures would follow the Erosion Control Plan (Appendix H), using sediment barriers to 
prevent materials from entering the stream.  The rate of progress depends upon soil conditions and topography; 
a typical maximum rate is 1,000 to 2,000 linear feet per day.

g) Stream crossings:  Stream crossings would be accomplished using one of the following methods, depending 
upon existing conditions.

Large or particularly sensitive streams, estuaries and large wetlands would be crossed with directional-drill-
ing equipment.  Site preparation is usually minimal - the entry and target locations are carefully chosen to be 
flat and open and the entry point would have a small excavation for the initial drill entry.  Directional-drill 
activity takes from 3 to 10 days, depending on length, rock strata and complexity.  See subsection 7a for 
details, as well as Figures J-1 through J-3.
Small streams with active flows, would be crossed using a Bag-and-Flume method.  The stream is dammed 
with sandbags to temporarily contain stream flow and a flume directs flow around the construction area.  
After ‘bagging and fluming’, the streambed is trenched using conventional excavators and rock removal 
techniques.  The stream banks may be cut back to soften the approach angle, then restored after construction 
to original grade.  Such a crossing would typically take less than a day (6-8 hours).
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Trenching across a dry stream bed or runoff channel does not require additional site preparation.  Site prepa-
ration and pipeline crossing of an inactive small streams (intermittent) would take between one and two 
hours.

h)  Wetland crossings:  Wetland crossings would be directionally-drilled to avoid impacts.  See Figures below.

Directional-Drilling and Reaming Procedures

Figure J-1 Directional-Drill Crossing: Pilot Hole

Figure J-2: Reaming Process

Figure J-3: Pull-Back
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5.  Installation:

The pipe would be installed to a minimum depth of 36 inches to top of pipe.  Installation into bedrock would be a 
minimum of 24 inch depth to top of pipe.  Bedrock is expected for 10-20 percent of the route between Reston and 
Dora.

Installation process:  All equipment would be operated in accordance with OSHA and DEQ standards and guidelines.  
This includes procedures for operating equipment in or near streams, wetlands, talus slopes, steep terrain and 
exposed bedrock sites.  The following operations are included in the installation process:

a) Ditch digging

b) Pipe joint welding

c) Lay pipe and backfill ditch (replace and compact original soil)

d) Tie-ins (includes installation of block valves, road bores and stream crossings)

e) Testing & Cleanup (hydrostatic testing, install line markers and cathodic test stations, painting and locking of 
block valves)

6.  Pipeline bedding:

Along most of the route, the native soil would be returned to the ditch and compacted around the pipe.  In areas 
where the backfill is too coarse or rocky and would damage the coating, then pipe padding material (such as sand or 
volcanic ash) is imported to compact around the pipe, with native backfill above that.  In the segment within the 
CBW Road, most of the backfill would be imported road base.  The excess native soil would be hauled and stored for 
use by Coos County in its ongoing road department operations.

7.  Pipeline installation procedures for sensitive or difficult sites:

a) Directional boring of stream and wetland crossings:  Horizontal drilling beneath the stream bed requires drill-
ing at a shallow angle from one side of the stream, boring at a safe distance beneath the stream bed, and exiting 
on the other side well away from the stream channel.  A small “pilot” hole is drilled first, typically about 4 to 6 
inches in diameter (Figure J-2).  From the exit point, a larger reamer is pulled back through the pilot hole to 
enlarge the bore.  This process continues until the bore is 30 percent to 50 percent oversize, such as a 16-inch 
bore for this 12-inch pipeline (see Figure J-3).  The pipeline for the entire length of the bore is welded together 
on the opposite side of the drilling unit.  After the joints are coated and pipe is pressure tested, it is pulled back 
through the ground-bore in a continuous operation. (see Figure J-4)

b) Steep terrain and sharp turns require the pipe to be bent with specialized pipe bending equipment.  After back-
fill, water bars and other erosion control measures will be applied in steep areas.

c) Narrow roadway requires use of smaller crews and equipment working more slowly due to the reduced width 
of the working space.

d) Bedrock sometimes cannot be broken with a tractor-mounted excavator.  Specialized techniques for rock 
removal are used, depending on the hardness and fracturing of the rock layer.  Rock trenchers have carbide 
teeth and are effective on softer rock.  Rock saws are also used to cut a well-defined trench wall.  The hardest 
rock requires drilling and blasting.

8.  Testing and Inspection:

• Weld testing and inspection: Each weld will be visually inspected by a certified welding inspector and X-rayed 
to detect invisible defects. 

• Hydrostatic leak test:  Every joint of the pipe is hydrostatically tested (e.g., pressure-tested with water at the 
factory) to comply with the DOT and American Petroleum Institute (API) specifications.  The finished pipeline 
would be hydrostatically pressure tested to at least 1,500 psi, to detect leakage or failure.  This is 150 percent of 
pipeline’s MAOP.  Because of the elevation differences, testing must be done in sections to avoid exceeding the 
Specified Minimum Yield Strength (SMYS) of the pipe (2,039 psi).
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9.  Grade restoration and site revegetation:

Each site would be restored to original grade; the surface would be reseeded to establish native plants in accordance 
with the ECP (see Appendix H).

10.   Cleanup:

All litter and materials remaining after completion of construction would be removed from the site.  Equipment 
would be removed from the right-of-way as soon as possible, after completion of its assigned task.

Construction Related to Ancillary Facilities

The EIS describes in detail the construction of the 12 inch pipeline to Coos Bay, including the block valves, delivery 
and city gate stations and other appurtenances.  Coos County also plans to build smaller pipeline laterals to Coquille, 
Myrtle Point and Bandon.  NW Natural and possibly the City of Bandon plan to build gas distribution networks in 
those towns.  The present plans for laterals and distribution networks are described in this document and are subject 
to change.  Apart from these projects, there are no ancillary facilities planned.

The following assemblies are required in the proposed action:

a) Meter Station - required at the delivery points from Williams near Roseburg and to NW Natural in Coos Bay.  
Each meter station would be fabricated offsite in a controlled welding facility.  The station site would need to 
be leveled, graveled and fenced.  Construction of modest concrete supports will be required for the piping and 
metering building.  Site preparation, installation and testing take about two weeks for each station.

b) Block valve with blowdowns - required at 5 strategic locations along the route.  Each block valve will require 
about one day for site preparation, installation and testing (see also Block Valve Assembly, next page).

Pipeline design specifications
Pipe sections are 12.75 inch outside diameter, with a 0.25 inch pipe wall thickness.  The sections would be manufac-
tured to API 5LX-52 standards or better, capable of a SMYS of 2,039 psi.  The MAOP is 1,000 psi.  The outside of 
the pipe section would be coated with a suitable protective coating.

Extra pipeline protection would be as follows:

• Crossing pipe (for drilled portions beneath streams and wetlands) would be coated with an additional layer of 
protective coating.

• Rock shield or select padding would be required to protect the coating in very rocky sections.
• Corrosion protection: Magnesium anodes would be attached directly to the pipe with copper wires.  These 17 or 

32 pound magnesium bars form a simple battery circuit when attached to the steel pipe and buried nearby.  The 
anodes corrode slowly over 20 years or more, generating a small electrical current that protects the steel pipe-
line “cathode” from corrosion.  The process is called “cathodic protection” and is required on all U.S. gas pipe-
lines.  Pipe coating is also required, which greatly reduces exposure of steel to moisture and the amount of 
protective current required.  Anodes would normally be spaced at 1,000 to 3,000 foot intervals.  Additional 
clusters of anodes would be installed as needed to dissipate induced current on facilities near power lines.

Pipeline Joining system

The pipe sections would be welded together.  A suitable protective coating would be applied over the welded joints to 
prevent corrosion of the uncoated weld area.
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Block valve assembly

This assembly is approximately 4 feet long and it includes the following (also, see Figure J-4, on next page):

• Block valve:  A 12-inch ball valve is welded directly inline with the buried pipeline.  The stainless steel ball 
rotates around a steel axle or “stem”, which is turned by hand or (for valves 6-inch and larger) a series of gears.  
On buried valves such as this, the stem is extended above ground in a pipe casing.  These 12-inch valves would 
be fitted with gear boxes and hand wheels for manual operation, or with pneumatic or gas-powered operators 
for automatic or remote operation.  The valve operator would be 30 to 48 inches above grade and would be 
about the same size as a five gallon bucket.

• Blowdown valves:  A “blowdown” valve would be positioned vertically from the pipeline, one on each side of, 
and about 2 feet away from, the block valve.  Each valve consists of a 4-inch pipeline stem extending above 
grade.  Near its upper end is a valve and a heavy threaded cap (Refer to “Operation Description” or “Pipeline 
Shutdown” for a description of the purpose for a blowdown valve.)

• Block valve protection:  All valves will be locked with a key available only to pipeline operators.  The entire 
footprint will be surrounded with a chain link fence with locked gate.  Depending on location and traffic vol-
ume, the fence and valve will be protected with concrete or pipe barricades.
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Figure J-4: Typical Block Valve Setting
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Block valve Protection:  The entire block valve footing (about 2 feet wide and 8 feet long) would be suitably pro-
tected from physical damage, vandalism and unauthorized operation.

Pipeline Supporting Materials:  Native soil, or imported gravel and roadbase material.

Fuels:  Diesel would be used for most of the large equipment in the construction project.  Gasoline would be used in 
transport vehicles.

Chemicals (coolant, lubricants, cleaning materials, etc.):  as needed to support the construction machinery and 
equipment.

Pipeline markers:  DOT requires pipeline markers as needed to delineate the route.  These are typically bright yel-
low composite plastic line markers showing location information (station number) and a warning, spaced at about 10 
per mile, or more in difficult terrain or populated areas.

Cathodic test stations:  Plastic support pipe with copper wire leads to the pipeline would be spaced at intervals of 
approximately one mile, to provide for pipeline location and periodic cathodic protection testing.

Erosion control construction materials:  Riprap, soil stabilizing fabric, 18-inch soil staples (fastening the fabric 
into place), sandbags and straw bales.  Also, see the ECP in Appendix H.

Equipment Required During Construction
Diesel freight truck with flat-bed trailer and low-boy trailer options, backhoe, bulldozer, side-boom pipe-layer, front-
end loader, air driven tools, impact wrench, various hand tools and equipment necessary for welding the pipeline seg-
ments together.

Hauling Schedule

The pipeline segments would arrive at either Roseburg or Coos Bay (depending upon the way it is shipped from the 
factory).  Materials delivery from a Roseburg or Coos Bay storage area would arrive on a just-in-time basis; these 
materials would then be placed into their permanent configuration at the construction site within a few days of deliv-
ery.  Deliveries of pipe and materials would be expected to occur every day.  One full truck load of pipe carries about 
1,200 feet of pipe. Therefore, deliveries should not exceed one to two trucks per day.

Construction Schedule

The entire construction sequence - clearing, trenching, pipe string and weld, laying in and backfill, cleanup and 
mulching - would typically take place over just a few days for any particular 200 yard segment.  Each of those steps 
would take about 1 or 2 hours for a short segment, then the noise and dust from the next segment would be greatly 
diminished and quickly return to normal.  The steps are not usually consecutive, though, as the construction group or 
“spread” literally spreads down the corridor.  A typical sequence could be: ground clearing in the morning, ditching 
early afternoon, pipe stringing late in the day, weld and backfill next day, cleanup and mulch the third day.

The total length of time for completing of any local segment depends on the type of terrain and speed of travel. On 
most of the segments along PP&L or BPA, the entire process would usually be finished over a span of 1 to 3 days.  
Steeper sections and road sections could span 3 or 4 days, as digging and logistics are more difficult.  The narrowest, 
rockiest portions of the CBW Road could take up to 7 days from start to finish.  There are just a few short sections 
where this could be expected, in the canyons both directions from Sitkum.

The directional-drilling crews and tie-in crews are independent of the mainline spreads.  The bores could be done 
weeks or months ahead of the mainline (or vice versa), then a separate tie-in crew would tie together the loose ends, 
backfill and cleanup.  For any particular short segment, however, the cumulative local impact will be much less than 
7 days.

Construction can be scheduled in accordance with specific time-of-day or time-of-year restrictions applicable to 
wildlife or other concerns on public lands.
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Labor Force

The construction contractor could employ up to 200 workers distributed among several separate construction groups 
or “spreads” in the pipeline corridor.  Spreads would merge or divide as needed.   In the corridor portions character-
ized by open terrain, each spread could employ a large workforce (30 or more workers).  When the terrain is narrow 
canyons or steep slopes, the spread would likely be closer to a dozen workers.  Additional crews - with just a few 
workers each - would accomplish specialized aspects of the project, such as manage road traffic, boring and drilling, 
tie-ins, hydrostatic testing, meter station and block valve construction, and erosion control/revegetation tasks.

All  work would take place during daylight hours, which are adjustable to any justifiable need throughout the course 
of the construction.  The operations of the spreads would be managed by the construction contractor’s supervisors.

System Description

Pipeline

The pipeline’s expected life span is unlimited.  The system components are as follows:

• Delivery station from Williams Gas Pipeline near Roseburg.
• Pipeline (entirely buried except for bridge crossings).
• Block valves, including above-ground “blowdown” valves.
• Magnesium corrosion prevention anodes are buried below the pipe.
• Cathodic test stations are plastic above ground test stations with copper wire leads to a pipeline connection 

below ground.
• Line markers (above-ground).
• End-point to City Gates Station at Ocean Boulevard.

A Delivery Station consists of:

• A steel pipe manifold and pigging facilities;
• pressure regulators (if required);
• electronic measuring instruments to relay critical parameter data (gas pressure, gas temperature, gas flow rate 

and alarms) to Williams’ Supervisory Control and Data Acquisition (SCADA) facility in real-time sequence;
• a meter building (approximately 240 sq. ft.);
• a steel fence surrounding the plot.

A Block Valve Setting consists of:

• A block valve the size of the mainline (12-inch), buried in line with the pipeline;
• Two smaller diameter “blow down” valves, one on each side of the block valve.
• Fence and barricades.

City Gate Station

A city gate station is usually built at the edge of a city, to deliver gas from the high-pressure transmission pipeline to 
a lower pressure local distribution system.  In many ways, the city gate station is exactly analogous to an electrical 
substation.  A city gate station includes the following:

• Block Valve and Blowdown:  A ball valve and single blowdown are the end of the transmission pipeline.  The 
block valve is the same size as the pipeline and the blowdown is usually two or three pipe sizes smaller.  The 
block valve could be buried inline or above-ground, and could be fitted with pneumatic or gas-powered opera-
tors for automatic or remote operation.

• Meter:  A gas meter would be installed to measure the volume of gas flowing to the customer.  Meters are usu-
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ally fitted with electronic totalizing computers and SCADA equipment to relay flow and pressure information 
to a remote monitoring center.

• Pressure Regulators:  The city gate stations for the Coos Pipeline will not include pressure regulators.  The dis-
tribution entity (NW Natural or Bandon) will install regulators as needed to reduce the pressure to distribution 
pressure, which is typically 60 psi or less.

• Station Protection:  All valves will be locked with a key available only to pipeline operators.  The entire foot-
print will be surrounded with a chain link fence with locked gate.  Depending on location and traffic volume, 
the fence and valve will be protected with concrete or pipe barricades.

Associated Facilities

The Coos County Pipeline would have no other facilities.

Operation Description

The pipeline would operate continuously.  The County plans to contract the pipeline operation to an experienced 
pipeline operator.  A crew of trained operators employed by the pipeline operations contractor would operate and 
maintain the pipeline in accordance with DOT requirements and a comprehensive O&M Plan tailored to this system.  
The Oregon Public Utilities Commission would routinely inspect the pipeline operations.

Pipeline Capacity:

The 12-inch pipeline can transport natural gas at a flow rate of up to 70 million cubic feet per day, assuming a line 
pressure of 800 psi.  This capacity could be expanded 20 percent by boosting the pressure to 1,000 psi, with the addi-
tion of a compressor station near the Williams delivery connection in Douglas county.  At the Williams’ current oper-
ating pressures, the Coos pipeline would operate with stresses around 30 to 40 percent of the SMYS of the pipeline 
steel.  The addition of a compressor station is allowable and within the prescribed safety limits of the pipe, but this 
added capacity is not likely to become necessary.

Pipeline Shutdown:

Any or all block valves can be used to interrupt the flow of the gas in the pipeline.  If the pipeline needs to be emp-
tied, the natural gas is “bled off” by opening the “blow down” valve within the isolated segment of pipeline.

Maintenance Description

Access roads

All access roads would be maintained to the degree necessary to provide access for pipeline inspection and mainte-
nance.  These roads are currently maintained by BPA and PP&L.

Vegetation Removal

Minimal vegetation removal would be required for pipeline maintenance because brush removal is periodically done 
for powerline corridor maintenance.

Pipeline Patrols

DOT requires an annual inspection of the entire pipeline right-of-way for encroachments, unauthorized digging 
activity, soil erosion, earth movement, drainage problems and gas leaks.
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Corrosion Control Survey

Cathodic test stations would be located along the pipeline at regular intervals up to a mile.  Test stations allow a direct 
connection for electronically locating the pipeline and for checking the corrosion control system.  A survey of the 
level of cathodic protection is required once per calendar year under DOT Part 192 regulations.

Maintenance of Facilities

Apart from regular patrols, corrosion inspections and painting, the pipeline requires very little other maintenance.  
Block and blowdown valves must be cycled closed and open once per year and lubricated, if possible.  Erosion (such 
as sunken ditches) will be addressed as needed with water bars, mulching or other measures taken as necessary to 
stop it.  There is usually no reason to excavate a section of pipe after construction, except to expose a few feet for 
utility crossings or to repair damage done by a third party excavator.

Abandonment Description

In the event the proposed pipeline is permanently abandoned, it would remain empty in its constructed configuration 
with all valves in a closed position.  If a portion of this abandoned pipeline were to obstruct future construction 
projects, or otherwise interfere with the environment, the County would contract an operator to remove the portion(s) 
causing the impact, and the resultant openings in the pipeline would be capped.
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