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Existing policy statements deveioped by the Environmenta

and Endangered Aquatic Species.” A recently developed pol
in North America,” was presented to the Executive Committee for approval in March,

EDITOR'S NOTE: The following two draft policy statements have been devaloped and reviewed by the AFS Envirewmnental
Concerns Committee. They will be referred to the Executive Cormitiee for consideration at the 114th AFS Annual Meeting
in lthaca, New York, Comments from the membership are invited and should be directed to Carl Sullivan at AFS headauarters.
| Concerns Commitiee and adopted by AFS include: “AFS
Overview Policy on Man-Induced Ecological Problems”; ‘“Nonpoint Source Pollution’”: “Sedimentation'; “Cumulative Effects
of Small Modifications to Habitat”; “Effects of Touic Substances in Surface Waters”; *Acidic Precipitation™; “Coping with
Point Source Discharges™; “Effects of River and Streamflow Alteration on Fishery Resources™; and “'Protection of Thraatened
icy statemnent, “Effects of Surface Mining on Aquatic Hesources

CONSTRUCTION AND OPERATION OF OIL AN

GAS PIPELINES

Huss F. Penkal and Glenn K. Phillips

A. ISSUE DEFINITION

Transportation of oil and gas in North America is a vast
operation with pipelines reaching virtually to every corner of
the continent. Oil and gas may be transported from the fieid
to process planis-to storage areas-to consumers in & system
covering thousands of miles. For the most part, this network
involves large diameter pipes. For example, gas-transmission
pipelines are made of high-sirength steel, generally 12 1o 48
inches in diameter, and operate at pressures of 500 to 1,500
psi (Carter et al. 1982).

With improved technology, lenger oil and gas transmission
pipelines become feasible. The Northern Tier Pipeline proposed
to transport Alaskan off from Port Angeles {Washington) to

learbrook (Minnesota) would have been 1,491 miles long. In
Montana alone, the pipeline would have crossed 150 streams
with comparable numbers of stream crossings in Washington,
ldaho, North Dakota, and Minnesota. As the scale of these
interstate projects has increased, so has regulatory involvement,
In March 1976, the Northern Border Pipeline Company (gas)
funded a study to explore permitting requirements. The study
team concluded that 72,000 permit applications would be re-
quired and that the company would need o satisfy 14 federal
agencies and 409 states, counties, and townships {Carter et
al. 1982} to complete the pipeline between Fort Morgan, Mon-
tana and Ventura, lowa,

Impacts from oll and gas pipelines potentially oceur during
construction and during operation with the fype of impact
different in each. During construction, typical impacts are related
to clearing the pipeline right-ofway (ROWL, constructing access
roads, and laying the pipeline. The extent of damage depends,
for example, on use of erosion control technigues, number of
streamn crossings, climate, and terrain. When a pipeline crosses
a stream there can be blological and engineering problems.,
For example, the El Paso Pipeline (gas) crossing beneath the
Santa Cruz River in Arizona was designed to withsiand, but
was severely damaged by flooding associated with a 160-vear
rainfall event. This pipeline was replaced by a pipe-suspension
bridge. :

£

lmpacts during pre-operational testing and operation are
associated not only with spills but also with maintenance of
the ROWs. Cleared ROWs can continue fo be a source of
sedimentation. Petroleum spilled during construction of the
Trans-Alaska Pipeline was estimated to be 535,000 galions
{Olson-Elliot and Associates 1979). Five ofl spills occurred in
the first months of operation of the Trans-Alaska Pipeline, two
of which resultad in josses of 12,000 and 15,000 barrels (Mon-
tana Depariment of Natural Resources and Conservation 1979).
Cn a national average, new pipelines have an annual spill
frequency from all causes of 0.0022 spilis per mile (1.5, De-
partment of Interior 1979) or about cne spill for every 455
miles of pipeline.

Because of the magnitude of pipeline projects, the number
of waterways involved, the high quality of fishery resources in
many of these waterways, and the potential for impacis o
fisheries from spills or construction activities, safeguards must
be adopted to protect these important resources,

B. IMPACTS ON HABITAT

Channel Alterations

Fishery habitat may be adversely afected by sedimentation
from pipelina construction, Sedimentation can ocour from {5
trenching to lay pipeline beneath the stream channel, (2} runo#
at construction sites, (3) erosion resulting from construction of
culverts, roads, bridges, or fords, and 4} hydrostatig testing.
Additionally, silt or sand deposition can #ll interstices in gravel
and reduce water flow through subsirate. Equipment operating
in the stream can compact substrate, ¢reate sediment, and
eliminate spawning habitat,

Streambank ziterations where pipelines paraliel or cross the
stream channel can result In increased water velocity, increased
erosion upstream {degradation), deposition of sediment down-
stream {aggradation), shortened stream length, and migrating
stream channel, Additionafly, vegetation removed from siream-
banks can change temperature regimes, and blasting can ad-
versely alter stream habitat.
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Accidental Spills

(i spilled during pre-operational testing and operation causes
short- and longterm impacts to fish spawning habitat and in
vertebrate attachment sites. In addition to spills from the pipe:
line, oil or oll products can leak from construction equipment,
broken hydraulic or fuel lines, ruptured storage ianks, over
turned equipment, fuel hauling trucks, defective fuel bladders,
and improperly disposed of waste oil containers.

Petroleum spilled directly inte the aquatic envirgnment i
mediately begins to undergo physical and chemical modificar
tions, Changes include formation and dispersion of slicks on
the water surface, evaporation of volatile components, disso-
lution of soluble components info the water beneath the slick,
emulsification of fine petroleum particles into the water column
by furbulent mixing, adsorption of petroleum onto particles
and organisms, and photochemical modifications {Malins 1977}

Fish Passage

Temporary dams, diversions, or flumes constructed at pipe-
line stream crossings impede fish passage. Long-term blockage
has resudted from inadequately sized drainage structures (re-
sulting in excessive water velocities) or from gravels accumulated
from poorly stabilized stream crossings.

Anciiary Development

- Pipelines may stimulate development creating additional de-

mands on aquatic resources and on water supplies. Refineries
may be bullt or expanded and industries which consume oil
or gas products may develop. For example, two coal gasification
plants that would connect to the Northern Border Pipeline
already have been proposed in northeastern Montana (Montana
Department of Natural Resources and Conservatton 1980}, In
northern Canada, a pipeline may result in construction of a
new highway.

Construction of oil and gas pipelines and spin-off development
may reduce the aesthetic quality of streams. Riprap, vegetation
removed from ROWs and disturbed banks at trenched crossings,
reduces aesthetic quahty. Cleared BROWs and access roads
adiacent to streams interrupt natural vegetation, provide in-
creased vehicular access to streams, and increase need for
hank stabilization structures, Bridges, pump stations, delivery
facilities, and eleciric fines further reduce aesthetics of the
fishing experience # within view of streams.

. EFFECTS ON BIOTA
O

O interferes with vital functions of many aguatic organisms.
Free oil and emulsions can cover epithelial surfaces of aguatic
animals and interfere with respiration. Sublethal effects of pe-
troleurn are largely unguantified; however, many aguatic or
ganisms are known fo display adverse responses to petroleum
components at levels 100-1,000 times lower than acutely
taxic concentrations {i.e., in the parts-per-billion range), In nlants,
both respiration and photosynthesis can be inhibited. Gily sub-
stances can coat and destroy benthic organisms. Dven very
low oil concentrations can taint fish flesh.

Other Toxic Maotericls

Fish and other aguatic organisms can be hilled by compounds
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used during pipeline construction and testing. Hydraulic fhid,
rust, and bacteriacides used during construction and cleaning
may be washed into streams. Antifreeze, alcohol, or heated
water added to the pipe fo prevent freezing also can reach
natural waters and adversely impact aquatic resources. Aquatic
organisms can be impacted by depressed cxygen levels caused
by decomposition of oil or organic matter {from spills). Beox-
ygenation by aquatic plants (McKee 1956} alsc can be retarded.

Siit

Increased sediment in lakes or streams reduces light pen
etration and decreases primary produciion. Heavy loads of silt
can cause direct mortality of aguatic plants, macroinvertebrates,
and fish {Rulifson 1979). 5ilt can fill gravel inferstices, reduce
water flow through the gravel, cause declines in benthic pro-
duction, and increase mortality of fish eggs or larvee. Heavy
sediment loads on streamn and lake botioms can prevent suc
cessful reproduction of fishes and result in unstable and wnr
suitable substrates for periphyton, aquatic macroinvertebrates,
and macrophytes.

Biasting

Shock waves from blasiing in or near a stream can kill or
tnjure fish. Pressures of 4,050 psi killed northern pike whers
dynamife explosives were used. Charges of several pounds or
more killed fish 200 to 400 feet away; fifty pound charges
killed fish up to 1,000 feet away (Bell 1973; Wright 1982}

D. NEEDED ACTIONS
Planning

Prior to pipeline construction, less damaging, alternative

modes of oil and gas transportation should be explored.

tate natural resource agencies should be involved in the
prefiminary pipeline planning process to prevent viclations of
water quality and habitat protection laws and to minimize impact
of pipeline construction and operation on agquatlic resources.
Several states have established committees to ensure state
regulations are met, and construction and maintenance are
environmentally compatible. Such commitiees are an effective
safeguard against poor planning. ¥ a pipeline crosses stafe
horders, an interstate coordinating commitiee should be es
tablished. The interstate coordinating committee could ensure
uniformity of environmenta! regulations and possibly lessen the
regulatory burden of the pipeline company.

Coordinating committees and the pipeline company sheuld
establish generic siting and safeguard criteria to ensure minimal
adverse impact on habitat and biota during pipeline construction
and operation. For example, only specified equipment should
be allowed on the streambed, spawning habitats should be
avoided during construction, and service roads should be limited
to specified grades and widths. All consiruction activities, espe-
cially erosion control, should be based on the best available
technology. The coordinating committees should also develop
mitigation strategies for companies o implement, {i.e., dealing
with loss of wetlands or stream habitat}. lf, for example, stream
improvement sirictures are prescribed, they could be installed
during the construction period.

Companies and the coordinating committes should conduct
ioint audits of degree of compliance with the siting and corr
struction criteria. ficcurate records of compliance should be
maintained.



The coordinating committes and pipeling company also
should develop an ol spill contingency plan. This plan shoold
describe company plans for containment, cean-up, and s
gation of oif spills and detail how the LOMpany maintains clean-
Up readiness. Further, the plan should describe measures to
Prevent spills and 1o monitor for leaks.

Approved construction plans should be posted 2t the con-
struction site and periodic review of construction activitios
should be made.

Eduration

During construction of the Alasha pipeline, problems resulted
because some workers were uninformed about the hazards
and consequences of spills and were inadequately trained t4
implernent clean-up procedures. As a result, spills often were
not reported or cleaned up. State natural resource agencies
should provide information to pigeline company personnel,
contractors, and the public concerning !eguiatsyy fequirements,
the environmenta; censequences of spills, and how to prevent
and react to spills. For example, an educational series in a
local newspaper on hazards and methods of dealing with spills
may help promote more timely and effective response. Training
and certification should he mandatory with certified employees
assigned io each aciive construction site,

Enforcement

Strict federal regulations, including mandatory Teporting re-
quiremnents, presentiy govern discharge of off to natural waters;
however, enforcement is ngt always vigorous. 4 surveillanee
team which includes an aquatic biologist should be formed by
gach state to monitor compliance with state and federal laws
during construction. The survelllance team should also moniior
compliance with agreaments reached between the state and
the pipeling company such as ol spil; contingency plans. Strics
enforcement of laws and agreements which provide authority
to stop construction or Operation and io assess large fines,
would help minimize habitat damage.

Besearch

The pipeline company should he encouraged to fund of
conduct research tg improve construckion technigues and de-
velop monitoring devices such as improved directional drilling
methods and of spill detection Instruments, and to improve
techniques of arosion control, hahitar restoration, enhancement
of productivity at stream crossings, and restoration of wetland

E. CONCLUSION

Construction and operation of pipelines €an cause significans
damage to aquafic habitats and fishery fesources; however,
these impacts can be substantiaily reduced with broper planning,
education, and regulation, Society members nvolved with pipe-
fine projects sheuld seek to ensure that 4 good habitar protection
Program is established well in advance of construction initiation.
The Society should continue to exarmine the adequacy of existing
laws dealing with il and gas pipelines and work to update
and amend legisiation so 85 10 ensure protection of aquatic
resources, Finally, the Society shauld consider forming a com.
mittee to draft an information manual on “hbest management
practices for oil and gas pipeline construction and operation,”
and a directory of AFS mernbers with expertise to assist off
and gas pipeling committees. .
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