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ABSTRACT

The Northern Tier Pipeline Company application for site certification,
submitted to the State of Washington Energy Facility Site Evaluation
Council was reviewed and evaluated. Supplementary documents, including
background studies sponsored by the Northern Tier Pipeline Company and
expert witness testimony available at the time of review were also examined.
The review and evaluation dealt with envirommental design, fire and explosion
hazards and 0il spill contingency plans of the proposed project in the City
of Port Angeles and Clallam County.

Major topics for consideration were identified within the general areas
of review, and deficiencies and weaknesses were assessed under each major
topic. The following inadequacies were determined for the project as
proposed: insufficient submarine pipeline studies with respect to local
current and sea bottom conditions, and susceptibility to anchor damage;
the maneuvering and anchoring of large oil tankers in Port Angeles Harbor;
the data base used for fire and explosion hazard conclusions; the implica-
tion that inert gas systems are reliable mechanisms to remove explosion
risk.
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I INTRODUCTION

Northern Tier Pipeline Corporation (NTPC) have prepared an appllcatlon
to the State of Washington Energy Facilities Site Evaluation Council
(EFSEC) for a port and pipeline system to transport Alaskan and offshore
0il from Port Angeles to the U.S. mid-west. Hatfield Consultants Limited
(HCL) were contracted by Clallam County and the City of Port Angeles to
carry out an envirommental assessment of three broad areas of the applica-
tion: Engineering and Envirommental Design; Fire and Explosion Hazards-
and 0il Spill Contaimment and Clean-up. Specific technical subjects to be
addressed were agreed upon in a work plan developed with a county/city
comnittee. The geographical area included in the review aspects of the
proposed project within Clallam County, and a brief review of submarine
pipeline crossings at the eastern end of the Strait of Juan de Fuca and
Saratoga Passage.

The results of the assessment are intended for use by the county and
city in ensuring their interests are protected at the Energy Facility Site
Evaluation Council Hearings, on the application, which are taking place in
1979-1980. This report contains an outline of relevant statements made
in the NIPC application, NTPC witness prefiled testimony, backup consultants
reports, and HCL's assessment of them. It has been organized by issue under
general subject heading in order that the material could be readily used
in the hearing process.

The assessment was made within the constraints of a very short (7-week)
review period and a very limited budget. Because of this, the reviewers
were forced to deal only briefly with some subjects. However, the
reviewers believe that the assessment has identified the major information
gaps and deficiencies in the application as it has been presented up to
the submission date of this report.



IT  REVIEW METHODS

Assessment of the NIPC documentatlon was carried out during the perlod

" April 1 - May 21, 1980.

Project Reviewers Included:

1.
2.
3.
4.

Mr. C. Hatfield, Mr. J. Villamere and Mr. M. Winsby - HCL staff;
Mr. G. Morgan - Thurber Consultants Ltd.;
Mr. J. Bennett - Bennett Envirommental Consultants Ltd.;

Capt. R. W. Lumsden - Marine Consultant.

Assessment Procedures Included:

1.
2.

a one-day site recomnaissance of the port and tank farm site;
a two-day reconnaissance of the tanker route from Cape Flattery;

reviéw of relevant sections of the NTPC documentation as provided
by county personnel;

a one week visit to shipping Specialists and organizations in
London, England. During this visit, the following people were
1nterv1ewed

Capt. M. L. M. Jolivet, Navigation and Safety
Shell International Marine Limited

Capt. R. W. Lumsden, Marine Consultant

Mr. A. E. Fischer, Managing Director
Marine Pollution Compensation Services Limited

Ms. F. Holland, Marketing Executive
H. P. Drewry (Shipping Consultants) Ltd.

Dr. D. S. Aldwinckle, Senior Ship Surveyor
Lloyd's Register of Shipping

Cdr. T. M. Hayes, Inter-Regional Consultant
Maritime Pollution Technical Cooperation Division, U.N.

Capt. E. O. Jones
Shell Tankers (U.K.) Limited

Mr. R. Brown, Regional Liaison
Shell International Marine Co. Ltd.

Mr. J. A. Nichols
International Tanker Owners Pollution Federation Limited

b



Mr. D. Scarfe :
International Tanker Owners Pollution Federation Limited

Mr. A. E. Findlater, Maintenance and Machinery Operation
Shell Tankers (U.K.) Limited

Dr. J. WOnham, Marine Pollution Advisor
Inter-Governmental Maritime Consultative Organization, U.N.

5.  personal interviews with the following individuals:

Mr. J. Wiechert, Manager
Clean Sound Oil Spill Cooperative, Seattle, Wa.

Capt. W. Stuart, Director
Canadian Coast Guard (retired)
Ottawa, Canada

Mr. T. MacDonald, Fire Chief

Mr. D. Jordan, Deputy Fire Chief
Nanaimo Fire Department

Nanaimo, B.C.

Mr. W. Wblferstan;
Environmental and Land Use Committee
Victoria, B.C.
6. review of relevant reports from HCL and sub-consultants' libraries;

7.  judgments of HLC staff and sub-consultants based on experience
with the subject areas.

Since documentation for the project was continually changed by new
hearing testimony and the filing of supplementary documents up to

- the due date for this report, some of the issues were dealt with more

fully than others.. For the same reasons, some aspects of the assess-
ment may only be current as of the original due date (May 21, 1980).



IIT GENERAL COMMENTS

In assessing the NTPC documentatlon and backup consultants' reports

a . consensus developed among HCL reviewers on general impressions of the
proposal presentation. There were some subject areas which stand out in

the proposal as being major data gaps, deficiencies or simply misinformation.
The overall conclusions of the reviewers are presented below. The assess-
ment of specific subject areas should be carried out with these overall
conclusions in mind.

1.

A critical deficiency in the NTPC application is a lack of good
technical information '

With some exceptions, backup consultants' reports generally
appear to be carried out by competent personnel and are professionally
presented. However, the NIPC application itself is one of the poorest
documents the reviewers have seen.

The reviewers point out that in applications of this type, the
proponent is making commitments to carry out public safety and environ-
mental measures as stated in the application. These commitments can be

modified by witnesses appearing at the hearing who clearly have the

authority to make commitments on NTPC policy matters or by supplemental
filing of application amendments or volumes. It should be emphasized
however, that consultants' reports, unless their entire contents are
clearly endorsed by NTPC application statements, do not constitute
commitments on behalf of NTPC.

A general lack of good specific technical material or even
adequate use of that presented in consultants® reports made the
application difficult to assess. It is recognized that the project
is not at a final engineering design phase nor did the reviewers
expect such information at this stage. However, for the subject
areas assessed in this report, NTPC did a poor job in presenting
enough technical material to make the proposal credible even at this
conceptual stage.

The application contains incorrect statements and numerous errors

. NIPC documentation contains completely wrong statements in some
critical subject areas such as safety record of inert gas systems,
practical possibility of tankers using low sulfur fuel in port and
VLCC anchoring capacities of ‘Port Angeles Harbor, etc. It also has
numerous errors in figures and calculations as pointed out in evidence
by witnesses at the hearing. This results in misleading impressions of
the safety and environmental impacts of the project and ultimately
reflects badly on parts which may be adequately done.

hel



During the assessment period a continuous flow of new information

was filed, promised documents were filed late, and some reports

were filed in draft. This made the task of assessing specific

issues of the project more difficult than necessary

Evidence in chief presented by NTPC witnesses and new documents
filed at the hearing often contained information differing substantially
from original plans in the application. Reviewers of the material,
therefore, had to continuously keep up to date on the new ideas and
revised plans being presented by NTPC. Crucial documents such as
Volume II of the contingency plan were only received a few days before
the end of the HCL assessment, even though the document had been
promised by NIPC much earlier. It was even then only in draft.
Operating in this way may be good hearing strategy from the point of
view of NIPC since it makes a thorough review of the application by
intervenors extremely difficult. However, it leads the reviewers to
believe the project contains substantial areas of 'back of an envelope"
planning.

There is a lack of firm agreements with outside parties concerning

critical parameters of the project

The reviewers understand that no firm intent or contractual agreements
exist concerning such things as a supply hook-up to existing Puget
Sound refineries, membership in the Clean Sound Spill Cooperative and
supply of low sulfur bunker fuel. Whether or not such agreements are
successfully negotiated has orders of magnitude effects on such things
as air quality projections, shipping accident risk analyses and assess-
ment of the adequacy of contingency plans.

NTPC has had poor advice and appears to have little in-house expertiée

on shipping matters

Statements made in the application on tanker inert gas systems,
low sulfur fuel burning capabilities in port, anchoring space, etc.
are naive, Since such points are of crucial importance to the safety
and viability of the project, reviewers found it surprising that NTPC
did not make use of the large body of international expertise available
on VLCC shipping matters.

Accident and safety risk analyses are inadequate for the project‘

Analyses of accidents occurring and the consequences of such accidents

rely heavily on mathematical calculations based on theoretical or local
data. They appear to have been made by people unfamiliar with shipping
operations, worldwide real incident statistics, case history literature
and incident witness information. As such the consultant analyses on

such critical factors are inadequate. Conclusions about public safety

and probable envirommental impact contained in the NIPC application are
misleading and bear little relation to real life major oil port problems.

hel
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- Scenario techniques for analysing effects of accidents and mitigative

success were not used extensively enough in the documentation

Projected o0il spill movement in U.S. and Canadian waters, the
projected success of clean-up operations and projected damage such
spills would cause was not done in the application. Fire and explosion
scenarios were only touched on superficially. Detailed scenarios on
these subjects would permit reviewers and hearing commissioners to
have a better real life idea of the possible impacts of the project
if there were an accident.

The documentation contains little discussion on the projected success

of proposed mitigative techniques for dealing with such things as fire

and pollution emergencies

Sectlons in the documentation describe the fire fighting and sp111
clean-up equipment which will be on hand to deal with emergencies.
Plans are presented in different degrees of detail on how this equip-
ment would be used to deal with an emergency situation. The impression
is given that if this equipment is available and if it is used it will
mitigate the problem.  For fire and explosions, this is not necessarily
so. For oil spills at sea, this is totally inaccurate, because of a
lack of technology to contain and pick up oil at sea even in relatively
sheltered waters. This has never been done successfully in any major
o0il spill.

Engineering for the project is generally very preliminafy

A review of the references supplied has indicated that the
engineering studies that have been carried out to date on the pipe-
line are generally in a very preliminary stage. In some cases the

-applicant has recognized considerable uncertainty and has carried out

more detailed studies. - Examples of this are the R.J. Brown reports
dealing with the Port Angeles harbor submarine pipeline crossings.

~The overall application is thus_currently out of balance. It is also

out of balance - geographically in that relatively little study has been
made of that portion of the underwater p1pe11ne route outside of Port
Angeles harbor.

Where detailed studies have been carried out substantial changes in

the Study parameters have resulted _

Because of the preliminary state of the engineering studies, the
apparent lack of precedent in certain areas, and the env1ronmenta1 and
economic consequences of an underwater pipeline failure, the reviewers
would recommend that, if the project is approved, an 1ndenendent
review board of competent experts be formed for reviewing all engineering
aspects of this part of the project as they are developed from design
through to construction.

he!
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ENGINEERING AND ENVIRONMENTAL DESIGN
SUBMARINE PIPELINE AND RIVER CROSSINGS
SUBMARINE PIPELINE CROSSINGS

The Construction and Operation Designs and Procedures Proposed

EXPLANATION:

The methods used to construct and place submarine pipelines must be
appropriate for.local conditions, such as water depths, bottom soil and
seismic conditions, tidal and wave induced currents and bottom countours.

BACKGROUND - NTPC APPLICATION:

Submarine. pipelines are proposed for three separate
areas: Port Angeles Harbor, Strait of Juan de Fuca
(Admiralty Inlet), and Saratoga Passage.

Port Angeles Harbor Crossing:

"The two submarine pipelines will connect the onshore

" Ediz Hook pipelines to the onshore storage facilities

approximately 5.2 miles away at Green Point. These
lines, in conjunction with the onshore lines, booster
pumper and other elements of the unloading system will
be designed to provide a maximum flow rate of 100,000
bph through each line... Preliminary hydraulic and
economic studies indicate that the pipelines will be
either 48-inches or 52-inches in diameter... Prelim-
inary design studies indicate that the wall thickness
for 48-inch and 52-inch pipelines will be approximately
0.75 inches and 0.875 inches, respectively. High den-
sity, concrete, weight coating will be applied to the
pipe to produce the design submerged weight, which will
be determined following route selection, evaluation of
bottom currents, investigation of bottom soils, and se-

lection of the construction method."

Strait of Juan de Fuca and Saratoga Passage Crossings:

"The pipe will be 42-inch diameter, the same as the
land portion of the system in Washington. However,
because of possible pipe laying barge capability
limitations, it may be necessary to reduce the diameter
to 36-inches for about 6 miles through the deeper part
of the Strait of Juan de Fuca crossing...the prelimi-
nary design studies indicate that the pipe wall thick-
ness will be 0.750 and 0.625 inches for the Strait of
Juan de Fuca and Saratoga Passage crossings, respect-
ively'..."'the preliminary design studies indicate that
the thickness of the concrete weight coating will be
approximately 2.6 inches and 3.1 inches respectively
for the Strait of Juan de Fuca and Saratoga Passage
crossings." :

SOURCE

Vol. II
p.6-16

Vol. II
p.6-74

p.6-76



DISCUSSION:

In reviewing the R.J. Brown and Assoc. Report (1979a, 1979b, 1979c)
the following unanswered questions arise:

1. What is the experience with installing large 42-inch diameter
pipelines -and operating them in waters with significant tidal
currents? Are we pressing the limit of our experience?

Because the required negative bouyancy varies with the square

of the design currents from both tides and waves, it is

important to reliably determine the magnitude of the currents

that are likely to affect the pipeline, both during the operating
period and during the installation period. It affects the methods
used in installing the pipeline. B.C. Hydro ( 1979) states

that the design current velocities over the operating life of a
submerged pipeline should be of the order of 100 year maximum
conditions. It goes on to state that possibly the 5 year maximum
condition could be acceptable for design for installation conditions.
Thus in order to reliably determine the currents to be taken into
account, one must have surveys of currents continuously carried
out over an extensive period. B.C. Hydro ( 1979 ) states that

the minimum period should be 6 months to a year. On page 2-19

of R.J. Brown and Associates ( 1979a ) it is implied that

100 year design current velocities are to be taken into account
for the operating condition (although here they are referring to
wave generated currents only). However, on page 2-17, they imply
that they are going to use a 1 year design velocity for designing
for the installation condition.

When one compares Table 2.1 in R.J. Brown and Associates
( 1979a jwith Table 2.1 in R. J. Brown and Associates
( 1979c 3 there is a substantial increase in the design
tidal currents particularly in the sections of the pipeline oft
Ediz Hook where velocities up to 3.9 ft/sec were measured.
The reason for this increase is that a current measurement
survey was undertaken during the period January 29, 1979 and
March 1, 1979 in Port Angeles Harbor. This shows the necessity
of taking site measurements. However, is this one month long
period of measurements long enough in the light of the above
comment from B.C. Hydro ( 1979 )LR. J. Brown and Associates
( 1979¢c ) ,page 2-3, describe an attempt to establish
a design current by making a correlation between the measured
currents and tidal data. The results were not too encouraging
which is to be expected. Most experienced boaters in Juan de
Fuca- Strait are aware that the relationship between tidal
levels and tidal currents at any particular location varies
appreciably depending upon the magnitude of tidal level change
and prior weather conditions (eg. wind generated seiche).
The proponent states that he is taking a '"conservative' approach
by increasing the maximum measured current taken during the

-~ period by 10% -and using this value as the design tidal current.

Clearly this is no substitute for taking an extended program

- of readings. We really do not know if 10% is conservative or



not. It is further noted in R.J. Brown and Associates (1979b),
page 3-5, that to date, no detailed survey of underwater
currents has been conducted on the remainder of the submerged
pipeline route outside of Port Angeles harbor. The R.J. Brown
design tidal current, a maximum of five feet per second for
the Strait of Juan de Fuca, does not appear to be conservative
in view of design currents used by earlier studies for NTPC.
Mr. Peebles during his testimony did not know whether the

R.J. Brown design was feasible above currents of 5 feet per
second, which is well below 10.68 feet per second identified
by MtDermott-Hudson (1977).

2. Why waan't more on-site investigation conducted at this stage
of the study? More on-site investigation should have been
conducted which might have prevented the inaccuracies and
inconsistencies found in the NIPC reports.

3. What factors of safety are used in selecting submerged weights
for a pipeline? Note 2 on Dwg. 1-209 and the equation at the
top of page 2-14 indicate that no factor of safety has been used.

Dwg. 1-209 of R.J. Brown and Associates (1979a) provides the
results of wind tunnel tests which indicate that the no ditch
case is not the worst case. A small ditch with 1 on 2 side
slopes (case No. 1) required higher submerged weights to with-
stand a given current velocity. Is it possible to make matters
worst by trenching?

The following aspects of submarine pipeline installation are considered
below: floatation of the pipeline due to liquefaction; the problem
of a potential break in the line; shoreline regression at the land-
fall site; projected cost estimates; and tidal scour.

Floatation of Pipeline due to Liquefaction:

Our major comment here concerns the quality and extent of study which
has been given to this topic. Assuming that liquefaction occurs, it
should have been a relatively simple matter to determine whether or not
the pipeline would float. Yet on page 5-1 of R.J. Brown and Associates
(1979c) which is a revision to earlier documents, the conclusion is
reached that the pipeline will be negatively bouyant (i.e. will sink)
in liquified Type A soil. " Only 4 months later in Butler and Associates
(1980) it 1s concluded that floatation rather than sinking of the

pipe will be the predominant case. Unlike the anchor penetration
problem or the liquefaction problem per se, there is really nothing
difficult about this ana1v51s It is in fact an error that should
never have occurred since 1t reflects upon the credibility of the study.
However, it did occur and one is led -to the conclusion that some
aspects of the project must be in the very preliminary stage of
engineering design and that some of the checking leaves much to be

d651red
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The Problem of a Potential Break in the Line

A break in the line resulting in an oil spill could be both costly and
time consuming to fix. The application does not adequately address how
difficult it would be to repair the line if broken. In the Department -
of Ecology Questions and Answers, response to question H-15, the applicant
does acknowledge, however, that repairs would be difficult to accomplish.

Other studies concerning proposed large diameter pipelines that are to
be submerged by reservoirs state that location and examination of the
failure of a submerged pipe could require several weeks before temp-
orary repair could be initiated. Service could be disrupted for

several months in a worst case type of situation. B.C. Hydro (1979),

on p.24 states that '"Pipeline failure ... would (result in) a long ‘
pipeline shutdown during the repair period'. With regard to the Northern
Tier Pipeline the worst type of situation would be severing of the pipe-
line due to, say, a large submerged slide which would affect a signif-
icant portion of the pipeline. The cost of repairing the worst case
would amount to several millions of dollars. However, by comparison
the costs of an interruption in the oil supply caused by a breakage
would probably be very high.

The applicant has identified two potential causes of a break in the
pipeline - liquefaction of sediments on the sea bed (possibly causing
slides); and penetration of the pipeline by ships' anchors (eg. in Port
Angeles harbor). Anchor damage risk will be discussed in Section A2.

Liquefaction:

In R.J. Brown and Associates (1979c), page 5-2, concern is
expressed over the possibility of sea bottom instability
on the Ediz Hook Slope in Port Angeles harbor. Here the
sea bottom is at an angle of 24 degrees and investigations
have shown what appears to be a slide or flow zone. The
Applicant proposes to mitigate the effect of further

. possible slides by installing the pipe in Type B soil
below the loose Type A soil and to align the route so that
it is perpendicular to the contours. But is is practicable
to excavate to Type B soils bearing in mind the expressed
difficulty in R.J. Brown and Associates (1979c) of excavating
the sand cover (refer to later discussion on floatation of
pipeline)?

In the Washington State Department of Ecology Questions and
Answers, page 4, it 1s stated that no borings have been
done on the submarine crossings on the Strait of Juan de
Fuca or Saratoga Passage, nor are any borings planned at
these crossings. On the other hand it is pointed out

that Type A deposits probably reach their thickest depths
in Saratoga Passage. What then is the possibility of
liquefaction induced slides on shallow slopes but of a
magnitude that could sever the pipe outside of Port Angeles
harbor? :

hel
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Because of the consequences of a break in the submerged portion of
the line and the difficulty in repairing a break, the submerged
line should be conservatively located, designed and.constructed.
The applicant should be required to demonstrate that he had in fact
adopted this philosphy. It is difficult to obtain assurance .that
he has done so from the documents at hand. We feel that the
approach towards the design and construction of an underwater pipe-
line as described in the B.C. Hydro (1979) report portrays a
typically conservative approach. Some aspects like the intent not
to install block valves along the submerged portion of the line and
not to investigate by drilling the sea bed conditions along the portion
of the line outside of Port Angeles harbor (M. Veatch, prefiled
testimony, p.4) should be further explored. Shannon and Wilson
(1979a), page 5, states that 55 samples total were taken along the
two studied routes across the Strait of Juan de Fuca and Saratoga
Passage to determine bottom soil conditions. Figure 2 shows that
the spacing of the location of the samples ranged approximately
between 4000 and 8000 ft. This is a very preliminary sampling
program. Recommendations are made in Shannon and Wilson (1979%a),
page 4, for further exploratory work which the Applicant should
carry out prior to final design. Conditions could vary from those
indicated by Shannon and Wilson (1979a). In particular, we feel

| that not enough stress has been placed on the possibility of dense

soils or rocky material occurring at or close to the ocean bed.

The marine charts for this area indicate rocky bottom.conditions
north of Dallas Bank and south of Partridge Bank. A sharp change
from a yielding foundation soil to a non-yielding foundation soil
may result in stress problems in the pipe.

It is also not clear how the applicant will monitor the performance
of the submerged portion of the pipeline. The response to question
13 in the Washington State Department of Ecology Questions and
Answers does not really address this. Does the Applicant intend to
use smart pigs to monitor on a regular basis the condition of the
pipe? Will these smart pigs be able to detect deformations that
have occurred in the pipe as a result of ground movement or float-
ation?

Shoreline Regression at Landfall Site

It.is noticed (Shannon and Wilson, 1979¢), that the investigations
for the landfall sites were carried out at a reconnaissance level
with no drilling or detailed surveys. Some of these landfall

sites are undergoing regression by wave erosion. The rate of
shoreline regression is not known. On page 7 of (M. Veatch, pre-
filed testimony), Mr. Veatch 1s reported stating that the erosion
rate for Green Point bluffs is somewhere between 8 to 12 in. per
year. The USGS have been reported as stating that the erosion rate
for the bluff is 20 to 40 in. per year. Assuming the life of the

- project to be 20 years (what is the life of the project?) the

shoreline regression at Green Point can vary from 20 to 70 feet in
the vicinity of the landfall. Do the proposed measures for existing

erosion at the landfall sites take into account this magnitude of

erosion in adjoining areas?
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Tidal Scour

Tidal scour may well be a problem at Ediz Hook. Currents up to 3.9
ft/sec. have been measured at this location. Shannon and Wilson,
1979b, (fig. 7) shows thdt at these velocities erosion of fine
silty sands can readily occur. Indeed erosion can start to occur
at velocities as low as 1 ft/sec. Figure 2 (Shannon and Wilson,
1979b) shows the bottom contours between Ediz Hook and Green Point
and it is noted that there is a depression as deep as 20 ft. off the
end of Ediz Hook which would be compatible with tidal scour at this
location. It would thus be important that the pipe be buried to
such a depth as to allow for scour. We can find no indication that
these studies have been carried out or are to be initiated.

The reviewers also strongly feel that the approach to design and the
construction methods and control for the underwater section be more
conservative than is customary in pipeline engineering practice.

In particular the applicant should prepare environmental and
engineering contingency plans to cover a wide range of project
conditions that may arise during the construction and operation of
the pipeline. '

The applicant should, before construction, obtain as much site data
on such things as water, ocean bed and sub-ocean bed conditions

as can be economically and environmentally justified, although it

is inevitable that much important information will be discovered
only during construction. In fact, it is therefore particulary
important that the applicant establish a workable liaison between
those responsible for construction. The applicant should be
required to demonstrate to the review board that all the engineering
and envirommental implications of the design are being carried
through into construction.
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AZ)  Anchor Damage Potential

EXPLANATION:

All of the submarine pipelines, including the unloading pipelines
will be in areas of marine vessel traffic. The Port Angeles Harbor
and the Juan de Fuca Strait crossing areas have particularly high
mumbers of marine traffic transits. Vessels could drop anchors

in any of the submarine pipeline crossing areas for anchorage or in
emergencies. The vulnerability of pipelines to anchor damage

therefore requires thorough examination.

BACKGROUND - NTPC APPLICATION:

"Those factors primarily responsible for leaks and
ruptures in submarine pipelines include dropping or
dragging anchors damaging lines, internal and external
corrosion, structural defects, bottom trawls, hooking
lines, and natural causes (USGS 1978)."

For the unloading submarine pipeline (Port Angeles

Harbor) ''typical burial depths (coverage over the pipe)
of large diameter pipelines vary from 3 feet minimum to
approximately 15 feet maximum, depending on the bottom

. soil characteristics."

For the Strait of Juan de Fuca and Saratoga Passage
submarine pipelines trench depths are shown to be 7

- to 10 feet, respectively. Mechanical backfill of the

submarine pipelines will take place in the surf and
shallow water zones. Backfilling for the remaining
submarine pipeline portions will rely on bottom
currents to move sufficient deposition of bottom
material over the lines.

. SOURCE

Vol. III
p.2.11-80

Vol. II
p.6-17

Vol. II
p.6-173 §
p.6-176
(Port
Angeles
Harbor)
Vol. II
p.6-154
(Strait of
Juan de Fuca)
Vol. III
p.6-172
(Saratoga
Passage)
Vol. II
p.6-177
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DISCUSSION:

Anchor Penetration Studies:

Initial analysis (R.J. Brown § Associates, 197%a p. 2-41) indicated
that an anchor could penetrate to a maximum depth of 29 feet in Type A
material. Subsequent to the issue of this report it was realized that
excavation to such depths in loose sands would be difficult to accom-
plish. A more detailed analysis was carried out and more importantly,
the results were calibrated to fit actual experience as reported in
some 71 references. As a result, the maximum depth of penetration

was reduced to 11 feet (R.J. Brown § Associates, 1979c, p. 6-3). At

the same time, it was acknowledged (R. J. Brown § Assoc1ates, 1979c

p. 1-5) that it is currently beyond the capability of normal marine
dredging equipment and pipeline trenching equipment to excavate a '
depth of 11 feet over the deeper portion of the harbor and that it

would be necessary to modify or specially design dredging equipment or
mobilize equipment from the Gulf Coast. Presumably because of this it
was stated (p. 1-6) that if 11 feet of cover is not achievable then a
minimum cover of 4 feet would be accepted for which the risk of anchor
contact was estimated to be 1 in 500 years. Our review of the second
phase of the studies indicates that the study has made extensive use of
available data. However, on p. 6-14, it is stated that ''there is not a
great deal of data available on the maximum fluke tip penetration of
dragging anchors. Also, the data which is available is sometimes con-
flicting.' The report goes on to describe some of this conflicting
evidence, yet fails to examine the recent anchor and chain marks on the
bottom of Port Angeles Harbor described in the Shannan § Wilson reports.
Furthermore, it assumes natural sediment burial of the pipe will be ade-
quate. The National Transportation Safety Board has identified a number
of anchor caused pipeline mishaps in the Gulf of Mexico. Recently, a
natural gas transmission line in the Gulf of Mexico was ruptured by the

- grappling hook from an anchor handling boat (National Transportation .

Safety Board, 1979). During their investigation the Safety Board re-
viewed U.S. -Geological survey records, and found that 42 similar accidents

- occurred over 12 years in the same area.

There appears to be a theme of rationalization in the reasoning for the
extension to the R.J. Brown studies and the results that were obtained.
In view of the significance of the findings, it seems very advisable
that a commitment be obtained from the anplicant to carry out full-scale
site-specific tests of anchor penetration in Port Angeles Harbor prior
to final design and proceeding with the project. Having established
anchor penetration by these field tests, a thorough study should be made
of the capabilities of trenching and dredging equipment (modified or
otherwise) which is available for use on the project. Again, this study
should preferably include field tests. In any case, the applicant should
provide greater assurance than he has done of his ability to bury the
pipeline to the required depths.

Although the entrance to Port Angeles Harbor could be designated as a non-

anchoring location, often ship's anchors are dropped in emergencies and
a vessel's master must always consider the ship's safety first. The traffic

het
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in the harbor has been reported as approximately 3500 visits per year
(NTPC Application) indicating that the possibility of emergency anchor
drops will always exist. ' ‘
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A3) Potential Envirommental Impacts

EXPLANATION:

A submarine pipeline rupture or leak could result in contamination

of sensitive areas near Port Angeles Harbour, Dungeness Bay,

Sequim Bay and the Skagit delta.
BACKGROUND - NTPC APPLICATION:

Likelihood of Rupture:

Table III-6-1 indicates that a submarine pipeline spill
(all casualties) frequency would be 1 in 51 years for
the Strait of Juan de Fuca and Saratoga Passage. The
size of the spill is described as 19 bpy average. Such

a spill is expected to cause moderate ecological damage.

Table III-6-1 further indicates that a submarine oil
spill from the pipeline under Port Angeles Harbour

is expected once in 115 years with spill size described
as 6.5 bpy. The effect of such a spill is described

as negligible. Elsewhere in the application, ""the
mean spill size in the event of rupture is 5,895 and
1,336 barrels per spill because of the static
(drainage) and dynamic losses, respectively."

Impact on Water:

The NTPC Application indicates that, in water systems,
a major pipeline rupture could have significant short-
term impacts on biological systems and ''recovery from
a major spill could take two or more years." Released
0il could form conglomerates with silt and sediment
and remain in bottom areas. The application indicates
that "'chronic water quality degradation in the embay-
ments could result."

Submarine pipeline ruptures in Port Angeles Harbour
are not directly addressed in relation to water
quality.

Impact on Flora:

The effects of o0il spilled from a submarine pipeline
rupture in Port Angeles Harbour again are not
directly addressed. However, for ruptures of other
submarine pipelines '"the salt marsh habitat at the
mouth of the Dungeness River, near Dungeness Bay,

SOURCE

Vol., III
p.6-17

Vol. III
p.6-16

Vol. III
p.2.11-46

Vol, III
p.3-4

Vol. III
p.2.3-30

Vol. 1II
p.2.4-6

Vol. III
p.2.4-18
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Skagit delta area, and Stillaquamish delta area, could
be damaged extensively by oil introduced by currents
and tides."

Significant damage to aquatic plant communities is
outlined as "community parameters such as organism
abundance, biomass, and species richness, may remain
altered for two or more years after exposure to and
clean-up from an o0il spill... The Dungeness to Sequim

~and Northern Saratoga Passage to Skagit Bay areas are

the most important areas potentially affected by the
pipeline."”

Impact on Fauna:

The application indicates that in terms of the faunal
enviromment that '"the lack of detailed site-specific
information' allows only general oil impact predic-

"tions to be made.

'Wbrine mammals are highly mobile and will probably

‘avoid areas of oil spills or areas of high disturb-

ance;" the primary species (harbour seal and
northern sea lion) affected "are primarily fish
eaters (see 'Fish and Ichthyoplankton' for impacts

~on fish). In general, losses of food for marine

mammals would be too small to be significant; however,
these mammals may feed in other areas temporarily

- until food and other habitat conditions normalize.'

For birds '"'the most critical periods are wintering
and migration periods... Spring 1978 data indicate
that at the peak of migration at least 1,100 diving
birds might be exposed to an oil spill in Port

- Angeles Harbour and at least 350 in the Morse Creek

to Green Point critical area'" while ''a catastrophic
spill contaminating Dungeness Bay could involve over
73,000 birds by coating birds and destrov1ng habitat
(MSN 1977)."

For fish in Port Angeles Harbour ''impacts on fish
from operation of the tanker unloading facilities
could result from tanker casualty oil spills, from
transfer oil spills, from bunker fuel oil spills,
or from miscellaneous contaminants.'" Also, in Port

. Angeles Harbour ''as with other marine animals, the’

only major source of impact on zooplanktons during

Vol. IIT

- Pp.3-5

Vol. III
p.2.5.2

Vol. III
P.2.5-4
Vol. III
p.2.5-3

.Vol. III

p-2.5-7

Vol. III

Vol. ITI
p.2.5-13
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operation of the proposed facilities would be accidental
0il spillage.”

Macroinvertebrate impacts are not addressed directly Vol. III
because '"the possible sources of HC introduction into p.2.5-16
the marine environment in order of decreasing

probability include transfer spills of crude oil or

bunker fuel at the tanker berths, crude oil spills

‘associated with tanker accidents and crude oil

spillage arising from unloading pipeline accidents."

" ""0il spills will create significant adverse effects if Vol. III

a major tanker or pipeline rupture occurs." Long- p.3-6
term effects are not described directly but "a major

pipeline rupture could severely damage fish eggs and

larvae, macroinvertebrates, and possibly adult fish

in nearby streams, lakes and estuaries."

DISCUSSION:

In general, the NIPC Application recognizes the areas and species
which would be affected by a major oil spill. In sections of the
application discussing net ecological effects, 'bpy'" units are used
to describe spill sizes. The use of such quantities to describe
spill sizes is highly misleading when describing spill frequencies
of 1 in 115 years (i.e. a 6.5'bpy)average spill size for the Port
Angeles Harbour pipeline) and 1 in 51 years (i.e. a 19 bpy average
spill size for the Strait of Juan de Fuca and Saratoga Passage
pipelines). If frequent, minor spills are expected it should be
clearly stated because Table III-6-1 in the NTPC Application
implies that the described ecological effect is based on minor
yearly spill size figures. However, the following statement is
underlined in the application: "Therefore, the total probability
of an o0il spill in the submarine pipeline crossings in Washington
(considering both major and minor spills) is 0.0196 per year

(once every 51 years), with a predicted spill volume of 196 bpy."
(NTPC Application Vol. TI1, p.Z2.11-94). ~Note that both major

and minor spills are considered in this determination.

If the spill size figures used in Table III-6-1 of the NIPC
Application are meant to describe spills at infrequent intervals,
the sizes are then in contradiction with spill size figures used
elsewhere in the application. Whereas for the Port Angeles
Harbour unloading pipeline, 6.5 bpy x 115 years = 748 barrels;
mean spill size losses are described also as 5,895 (static)

+ 1,336 (dynamic) = 7,231 (NTPC Application Vol. III, p.2.11-46).
And whereas for the Strait of Juan de Fuca and Saratoga Passage

hel
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pipelines, 196 bpy x 51 years = 969, ''"the maximm estimated spill
is 21,000 barrels for the Strait and 17,000 barrels for Saratoga
Passage.'" (NTPC Application Vol. III, p.2.11-97). The later
statement further detracts from a personal commumication from
ERT to OIW ( 1979a ) where off Port Williams "at this

location, a worst case scenario’ could potentlally spill approx-
imately 25 ,000 bbls (ERT 1979)."

Clearly, as shown above, net ecological impact conclusions are
based on the assumption that worst case spills will not occur,
rather than on the possibility that they might. Various sections
of the application indicate the potentially serious effect oil
spills could have on certain biological groups in the Port
Angeles Harbour area, Admiralty Inlet, Strait of Juan de Fuca
area, and Saratoga Passage area. The potential effects of
submarine pipeline spills (as opposed to surface spills) however,
are played down by use of the statistics above.

In particular, the environmental severity of submarine pipeline
related oil spills in the Port Angeles Harbour area is not
addressed directly, or for other submarine pipeline sections,

is given cursory treatment because such oil spills are dismissed
as being unlikely causes of pollution when compared to other

0il spill sources (such as transfer spills of crude oil).

As well, discussion on environmental impact severity resulting
from a large rupture generally seems to place great reliance
on the leak detection system proposed. A response time of
approximately 5 minutes is anticipated for the unloading pipe-
lines and approximately 2 minutes for the other submarine
pipelines for ruptures involving leaks at 0.5% of throughput
(NTPC Application Vol. III, p.2.11-46 and p.2.11-95). However,
"leaks below this 1limit would continue at a rate of 4,665 bpd
(for the ultimate systems throughput) or less until detected
visibly on the water's surface... As part of the NTPC oil
surveillance program an aerial patrol will traverse the strait
following the pipeline route a minimum of once every two weeks
to detect visually any small leak that might occur." (NIPC
Application Vol. III p.2.11-95). . Therefore if a submarine
leak below the detection limit occurred between two aerial
surveys and remained undetected at the surface for 3 days,
then 3 days x 4,665 bpd = 13,995 barrels. Spills of this size
could be very significant for the critical species and areas
identified for the area (ERT, 1979).

Much of the discussion on the effects of crude oil, relies on

~ comparison of an oil spill in the Santa Barbara Channel with
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the effects in the Port Angeles Harbour/Puget/Sound area. Comparisons
such as these are subject to qualification. Firstly, a sufficient pre-
spill data base was not available to allow detailed pre-and-post spill
effects to be made (Straughan, 1971). Secondly, Straughan and Hadley
(1978) show that comparisons of oil spills between marine areas should
be treated with caution because of differences in effect caused by
differences in temperature, crude oil type and species within that area.
A further geographical difference should be noted; Port Angeles and
Puget Sound shoreline differs from the exposed Santa Barbara coastline.
The Port Angeles and Puget Sound area bears more geographic similarity to
the biologically and economically sensitive Japanese Seto Sea, where a
50,000 barrel oil spill occurred in December, 1979. Major long-term
effects were avoided in the Seto Sea largely as a result of a massive
(357,000 workers) and costly (approximately $200 million) clean-up
operation (Hiyama, 1979).

Because the o0il spill impact from a submarine pipeline is largely ignored

‘for Port Angeles Harbour, the potential short and long-term impact on

several biological groups has been insufficiently addressed. Marine.
bivalves (such as clams) reproductive capability can be affected by
crude toxicity (Renzoni, 1975) and both survival and growth can be
impaired on 0il spill sites (Sow, 1975). This could be critical for
the shellfish resources off Ediz Hook and Port Angeles. As well, a
fuel oil spill in West Fallmouth, Mass. in 1969 resulted in both severe
short-term impact to a saltmarsh habitat (Sanders et al, 1972) and
longer term population impact on some species, such as crabs (Krebs
and Burns, 1978). Further studies should be conducted in the Ediz
Hook to Dungeness Spit area to assess in detail the biological effects
of a submarine pipeline rupture. -
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1.2 RIVER CROSSINGS

M)  Assessment .of Construction and Opefation Desigﬁs Proposed

EXPLANATION:

Stream crossings present special difficulties for overland pipelines.
The methods used for construction and operation must take into
consideration the size and physical features of the streams crossed.

BACKGROUND - NTPC APPLICATION:

SOURCE

"As required by DOT regulations, the cover over the

pipeline will be a minimum of 48 inches below the Vol. I1

100-year flood level scour depth at waterway cross- p.6-64
- ings unless rock excavation is encountered, where

the cover may be reduced to 18 inches. At all major

stream crossings, the wall thickness of the pipe

will be increased by 20% to provide an additional

safety factor at the crossing; additional thickness

of corrosion preventive coating will be provided;

and either continuous concrete coating or individual

concrete weights will be applied to provide the

negative buoyancy required to keep the pipeline

buried beneath the stream bed."

Table 11-6.3-4 shows the major and minor stream Vol. II
and river crossings found within Clallam County; p.6-67
Dungeness River, Siebert Creek, McDonald Creek,

. Matriotti Creek, Cassalery Creek, Gierin Creek,
and five irrigation ditches and unnamed creeks.

Mainline valves will be installed ''on each side Vol. 11
of a water crossing that is more than 100 feet p.6-84
wide from high-water mark to high-water mark;"

"Stream flow control measures and channelization Vol. II
will be avoided in all areas of pipeline crossings. p.-6-108
The current or natural flow character of the streams

will be undisturbed by the pipeline."

"The method of excavation and construction of the

crossing will be dependent on the characteristics -

of the waterway. Excavation of the underwater

trench will be accomplished by the use of backhoes,

-draglines, or clamshells. In shallow waters, this

equipment can work in a normal manner, resting on

the bottom. For deep water excavation, the equip-

ment will be mounted on barges, equipped with power

winches, and stabilized by anchors to the stream

bottom or by cables to the banks. As excavation

of the trench progresses, the barge is repositioned

by operation of the winches. The excavated material

will be placed on the stream bottom adjacent to

the ditch to be used as backfill after the pipeline
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is in place. If the crossing permit requires that
the excavated material be replaced with select
material, then it will be loaded on barges as
excavation progresses and carried to shore for
disposal. ’

Streams with sand bottoms and flowing surface water
will be wet excavated by means of a dredge or drag-
line. Sand bottom streams carrying subsurface
water will be de-watered with well points and dry
excavated with a dragline.

Crossings of drainage ditches and irrigation
canals that cannot be open cut will be constructed
by boring beneath or spanning overhead as may be
required by the agency with jurisdiction.'.

DISCUSSION:

Construction and installation of the pipeline over stream crossings
in Clallam County does not appear t0 be an important issue. The’
major concern of burial depth has been considered, and procedures
appear consistent with basic design criteria, subject to final stage
details. Stream crossing pipeline engineering is generally a well
developed field.
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A5) Potential Envirommental Impacts

EXPLANATION:
0il pipeline crossings of streams can have impacts upon the associated
environment during both the construction and operational phases.
The degree of impact will depend upon a number of factors.:

BACKGROUND - NTPC APPLICATION: , SOURCE

"Streams crossed in the Olympic foothills are in the Vol. III
Dungeness River drainage; these streams are classified p.1.3-18

as being excellent quality by the State of Washington
(1977). Irrigation withdrawals affect stream flows in
this drainage, and agricultural, muncipal, and logging
activities cause some degradation of water quality,
mostly by increasing levels of suspended solids and
organic loads. Flows in the Dungeness River average

- about 470 cfs, with low flows of about 100 cfs and
high flows of about 1,300 cfs."

"Suspended sediment levels are expected to vary Vol. III
widely during excavation, and maximum instantaneous p.2.3-26 -
values of several hundred mg/l are expected to occur

just downstream from the dredging operation.

Assuming that downstream transport of suspended

sediment is dependent only on current speed

and settling velocity, turbid sediment could

be carried about 5 miles downstream before settling

to the stream bottom... The crossing of the

Dungeness River is about 5 miles from its mouth,

and some of the disturbed sediment is expected

to reach Dungeness Bay."

"Any oil spills or leaks from the proposed pipe- Vol. III
line into streams in the Puget Sound region of p.2.3-32
Washington will be of special significance. Most

of the streams are classified AA (extraordinary

quality), and a portion of any oil released to

these streams will probably be transported

downstream into embayments in the Strait of

Juan de Fuca or Puget Sound... In the Dungeness

River, a spill at the river crossing would reach

Dungeness Bay in about one to two hours."

"Leaks that are less than 0.5% of the pipeline Vol. 11T
capacity could go undetected by the automatic p.2.3-31
detection system (see Section II-6.3). Based on

a maximum volume of 933,000 bpd, leaks of up to

hel
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4,665 bpd could go undetected by this system and
remain undetected until visually sighted by aerial
line patrols, ground patrols, or third party

observers."
For the Puget Sound Region, "In all stream typeé Vol. III
the suspended sediment should not greatly increase p-2.5-32

the existing sediment loads; thus, effects of
sediments and dep051t10n on salmon spawning should
not be 51gn1f1cant "

DISCUSSION:

The proximity of the proposed pipeline Toute to the Clallam County
coastline, exposes both streams crossed and the associated marine
habitat (partlcularly the Dungeness estuary) to the effects of
construction and operational mishaps. These effects include
sedimentation, flow rate changes, blasting concussion damage, mlgratlon
and acc1dental contamination of fish through construction

related activities and operational spills.

Sedimentation can result from clearing, grading, ditching, and back-
filling activities on land, in-stream construction activities, and
the operation of transportation and construction equipment on
disturbed areas. Adult fish are not usually directly affected by
suspended sediments unless concentrations are so high that they cause
abrasions to gills and clogging of gas exchange mechanisms (Phillips,
1971). When suspended sediment settles out on the stream bed, it
can blanket spawning beds and substrates containing invertebrate
organisms (Cordone and Kelley, 1961; Dryden and Stein, 1975). As
indicated in the application (Vol. III, p.2.3-26), Dungeness Bay
could also be affected by sediment loads.

Temporary flow rate changes are likely from the possible extraction
of pipeline test water from the Dungeness River. The principal
freshwater issues associated with water withdrawal are the biological
effects of altered stream flows and aquatic organisms being drawn into
intakes. If withdrawal occurs during periods of upstream salmon
spawning migrations low flows could result in impeded passage.

If explosives are used to excavate a pipeline trench in stream beds
containing bedrock or large boulders, acoustic waves can cause damage
to the tissues and organs of fish; the swim bladder is particularly
vulnerable to damage (Tyler, 1960). The strength of the shock waves
from blasting depends upon distance from the blast, water depth,
strength of charge, substrate type and position of charge. The radius
of shock waves is much shorter in shallow water than in deep water
because of absorption of shock waves striking the bottom (Busbee,
1963). The principle fisheries concern associated with blasting is
the possible effect on populations of spawning, rearing, migrating
or overwintering fish.

ald
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Obstructions to fish passage can occur from vegetation removed from
banks during in-stream construction activities and by the accumulation
of construction associated solid waste material. Removed vegetation -
can collect downstream (eg. at culverts) to prevent fish movement.

The placement of excavated material on the beds of small shallow
streams may cause a weir effect and impair fish passage by increasing
stream velocity. Discarded waste material (eg. pieces of construction
material) could impede fish movement by collecting downstream.

Construction related spills might involve liquids such as diesel
fuel and gasoline as well as propane, lubricants and hydraulic
fluid and solvents. Diesel fuel spilled in a stream in California
caused fish mortality (Bury, 1972). Gasoline is also toxic to fish
and spills of gasoline can cause measurable damage to invertebrate
communities for a period of several months (McKee and Wolfe, 1963).

" Kavanaugh: and Townsend (1977) indicate that construction related oil

spills were common occurences along the Trans-Alaskan Pipeline, and
that reporting and clean-up procedures were often not followed.

Operational o0il spills could occur and based on the 933,000 bpd
through-put, leaks of 4,665 bpd could go undetected by the described
automatic detection system (NTPC Application, Vol. III p2.3-31).

Both downstream fish and invertebrate habitat and Dungeness Bay

eelgrass beds would be exposed to such a spill. Impingement of oil
on the eelgrass beds would have significant repercussions on the

surrounding ecosystem. (Thayer and Phillips, 1977).
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2.  TERMINAL FACILITIES

2.1 TANKER DESIGN AND OFFLOADING OPERATIONS

A6) Assessment of Risk and Sources of 0il Spills in Port Angeles Harbor
and Strait of Juan de Fuca

'EXPLANATION: ‘

0il spills in harbors frequently occur during transfer operations,

and transfer terminals can provide a source of chronic oil

pollution. Risk analysis conclusions can be misleading due to

the data base being inappropriate.

BACKGROUND - NTPC APPLICATION:

"Four unloading arms will be installed on a steel-
framed structure on each service platform to provide
a maximum unloading rate of 100,000 gph, with accept-
able pressure drop and flow velocity."

"All piping, valves, fittings, and connections will be
designed to withstand stresses resulting from opera-
ting and transient pressures, as well as stresses
resulting from the support system, external loads and
temperature changes."

'""The arm ends will be pfovided with hydraulic actuated
couplers designed to withstand safely internal

- pressures and mechanical loadings."

"The terminal dispatcher will open and close the
proper tank manifold valves to -the onshore storage
facilities and when all is ready will give clearance

to commence unloading by actlvatlng permissive circuits
that will allow the dock supervisor to open the marine
unloading arm isolating valves. The tanker crew will
then be advised to start the ship's pumps.”

"After cargo has been unloaded and all pumps have

-stopped, the unloading arm and tank manifold valves will

be closed. The unloadlng arms  will then be cleared of
0il and disconnected from the ship's manifold."

'""0i1 spill probabilities are estimated for both opera-
tional and casualty-related spills based on statistics
from the 1971-1972 world tanker fleet data base. To
account for possible variations from site-specific
factors, envirommental conditions (fog, waves, and so
forth), operating conditions (navigation controls,
traffic levels), and geographic conditions (configu-
ration of the Strait of Juan de Fuca and Port Angeles

SOURCE

Vol. II
p-6-11

Vol. II
p.6-11

Vol. II
p.6-12

Vol. II
p.6-202

Vol. II
p.6-202

Vol. III
p.2.11-4
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harbor) are analyzed. Similarly, the risks are anal-
yzed using different assumptions in the data base. The
results of theseanalyses confirm that use of the 1971-
1972 data base provides the most conservative risk
analysis, even accounting for site-specific factors."

"During 1971 and 1972, the USCG reported a nationwide Vol. III
total of 624 vessel-related harbor spills of crude oil p-2.11-5
and refined products, including a nationwide total of

1,000 barrels or less of crude oil."

"A USCG study of o0il cargo transfers from tankers and Vol. III
barges (Leaotta and Taylor 1973) found that the quantity p.2.11-6
of 0il transferred has little bearing on the probability

of an accidental discharge because it is during hookup

and disconnection that most discharges occur. Operational

spills are more accurately related to transfer operations

or vessel calls than to volume of oil handled on this

basis."

For Port Angeles harbor and its approaches:

"Environmental factors most likely to influence - Vol. III
accident statistics are incidence and extent of fog, p.2.11-21
severe storms, and extreme wind and wave conditions.

Other influencing factors include hazards from

military operations and collisions with fishing

vessels or nets. Where appropriate, an attempt is

made to identify those mitigating measures or

counterposing influences. that might lessen the

risks."

DISCUSSION:

Loading arms and other equipment associated with tanker-to-pipeline
0il transfer should not be a source of large oil spills. The
specifications of piping, valves, and connections to be used for
the unloading arms and the anticipated stresses on them are not

. provided and a review of the design of these items cannot be made

until they are provided. However, the reviewers assume that NTPC
will apply API standdrds and other safety standards to their
engineering designs. A description of the communication pattern
to be established between ship and dock (specifically ship's crew
operating ship's pumps) is not provided. The proposed communica-
tion standards should be addressed by NTPC.

hel



28

The likelihood of o0il escape during vessel unloading operations
has been adequately considered in the NTPC Application. NIPC
proposes continuous enclosement of the area around the unloading
platform with o0il contaimment booms during oil transfer operations.

A major spill in the harbor due to collision, could result in
serious envirommental and property damage. The capability of
cleaning up oil spills by mechanical means is essential, as it is
unlikely that permission would be given to use chemical dispersants
and natural flushing of the harbor is slow.

There are a few areas in the world where nature takes care of
pollution problems in oil ports. One of these is at Milford Haven
in Wales. This is a major deep-water port and is often quoted by
the oil industry as being a good example of a lack of envirommental
damage from oil spills along a major enclosed waterway subjected
to heavy tanker traffic. The Haven which is the approaching
waterway to Milford Haven is very deep water with 25 ft. tides
(Dicks, 1975). Due to this flushing action and to the general
acceptance of dispersants in the U.K., chemicals are used widely.
The dilution effect of the large water body and the tidal movement
results in little concentration of oil that could cause environ-
mental damage. However, Port Angeles Harbor is not a comparable
situation.

The data base for the NTPC risk analysis is the historic record of
0il spills in the Puget Sound (1969-1975, Fig. A6-2) area and
world tanker fleet losses in U.S.A. waters for 1971-72. The
reviewers conclude that use of the Puget Sound data is not really
relevant since few larger tankers entered the area during the time
the figures were obtained (Re: Fig. A6-3), and that the latter
world figures are out of date. Much more recent tanker casualty
figures involving world tanker fleet data on a global

scale, indicate an increase in the number of incidents involving

large tankérs (Lloyds accident Bulletin, 1977-79).

The reviewers recommend that NTPC carry out a much more compre-
hensive spill risk analysis than has been computed to date.

. Such a review should use the latest world shipping accident data

available and take into account at least the eleven factors listed
by a group known as the 0il Companies International Marine Forum.
This group is made up of world shipping representatives with wide
operational tanker experience. (0.C.I.M.F., 1979)

These factors were concluded by this group as having the main

- influence on an evaluation of the risk of an incident along
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