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10'y
name is John W. Woodward. My business address is

77 Beale Street, San Francisco, California 94106. I am a

Constr'uction Superintendent for Pacific Gas and Electric Company

with responsibility for civil type construction at the Diablo

Canyon Project. This includes construction 'of the breakwater,
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cofferdams, intake and discharge structures, and foundations for
I'he

other main plant structures.

I graduated from University of California-Berkeley in
1936 with a Bachelor of Science degree in Civil Engineering. I
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started work in the General Construction Department of Pacific
Gas and Electric Company in January 1937. I worked on field jobs

until September 1950 starting as a transitman'and ending as the
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Resident Engineer on the Rock Creek and Cresta Hydroelectric
Projects. Since September 1950 I have been headquartered in
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San Francisco initially as a Construction Engineer and for the

last 19 years as a Construction Superintendent. I have been
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involved and directly responsible for the construction of nearly
all of the PGandE's hydroelectric projects and the foundation
construction for most of the steam-electric generating plants
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since 1950. In addition, I have supervised the General Construc-

tion Department's miscellaneous hydroelectric construction crews

for most of the same period.

My testimony today concerns the quarry used as a source

of rock (riprap) for the breakwater and aggregate for the concrete

in the breakwater, principally the tribars and cap, and for plant
structures. Prior to requesting bids for the breakwater PGandE

tested rock from several potential quarry sites. The breakwater

design called for five classes of rock. A rock formation on the

Marre property, which was originally proposed to be a quarry site
and was located 1.3 miles south of the plant site, after core

drilling was found not to contain rock with the specific gravity
required for one of the classes. There was also some question as

to the total amount of rock the quarry would yield. Accordingly,
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the bidders were requested to specify another quarry to be used,

and the successful bidder specified the See Canyon Quarry, which

it owned.
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The road from the See Canyon Quarry was narrow and wind

ing. After lengthy negotiations officials of San Luis Obispo

County imposed certain restrictions on the use of See Canyon Road
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which proved to be unwor'kable due to the cost and time involved

in obtaining rights-of-way and constructing a new road or widenin

the existing road. Also, there was a question concerning the

right to remove rock from this quarry, which had not been used

for a number of years. After a number of studies the possibility



U



of using the See Canyon Quarry was abandoned. Various other sites
alternative to the See Canyon Quarry were investigated and the
reasons they were not used follow:

South Morro Ba — County officials objected to hauling
on the county road to State Highway 1 and on Highway 1 through
San Luis Obispo and making the turn onto Highway 101. Also, the

site was in close proximity to a bird refuge.
.Parker Pro ert — Insufficient rock and clay overburden.

10'nce by officials and the public.
Santa Catalina — Quotes for rock unreasonably high and

delivery by barge too difficult and uncertain.

Um a River Navi ation Co. Quarr — Contractor unable

to quote for delivery of rock due to commitments elsewhere.

15 Bisho Peak Cambria Ca ama and Ca cos Sites — These
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locations were unacceptable for one or more of the following
reasons:

a. Roc'k of insufficient quality or quantity.
b. Public reaction to opening a new quarry.

20 c. Uneconomic operation.

d. Possible inability to obtain, requisite government

permits to open a new quarry.
rY~ 25
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After reviewing all of the alternatives, it was decided to obtain
all of the rock for the breakwater not available near the site

25 from the Kaiser Quarry near Santa Margarita. This decision was





reached reluctantly because the quarry was located 32 miles from

the site on the other side of Cuesta Grade, and ultimately cost

PGandE many hundreds of thousands of dollars over what use of a

quarry closer to the site would have cost. However, it was an

existing quarry and was the source closest to the site from which

we could obtain rock satisfactory in quantity and quality.
The Kaiser Quarry is located 5.3 miles north of Santa

Margarita about 0.9 miles east of old U.S. Highway 101. Th'

quarry was opened by the Southern Pacific Railroad Company in the
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early 1920's and was operated intermittently until in May 1942 it
was deeded to the Santa Margarita Ranch, which operated the quarry

'Iuntil June 1955. From June 1955 to March 1959 the quarry was

operated by Alex Madonna, a contractor, and from April 1959 to

May 1968 it was operated by Roselip Company. Since May 1968 the

quarry has been operated by Kaiser Sand and Gravel Company, a

subsidiary of Kaiser Industries.
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The arrangements under which the rock and aggregate were

purchased were typical of those followed by PGandE. Normally, we

do not contract for raw materials but, instead, for finished
structures. In this instance our contracts called for breakwaters

and concrete structures in place. How the raw materials for these

were procured and brought to the site was up to the contractor.
We had no moxe control over this than, for example, we did over

the raw materials which went into the steel we are using to con-

struct the plant. There were certain requirements as to quality,
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but we had no control over the route selected to deliver the rock

and aggregate nor the method used. However, in examining the

situation it appears that the route used by the trucks delivering
rock and aggregate was the most direct route available. Construc-

tion of a private road from the quarry to U.S. Highway 101 would

have involved the problems of obtaining rights-of-way through

private property and securing access to the freeway. Also,

construction of a new road would have had greater impact on. the

environment than use of an existing road. Any relocation of the

10'oad would have involved acquiring new rights-of-way, and there
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was no route which would not, affect some houses in the area.

Similarly, presumably the railroad was not used because of the

number of cars which would have been required to haul the quantity
of rock involved, the noise these trains would have created, the

problems connected with scheduling this additional traffic, and
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the cost of constructing the additional facilities which would
i

have been involved in handling all these trains. As we heard

complaints about. the trucking operations, we attempted to deal
with them through our contractors. However, as a practical
matter it is not possible to control how a person drives a truck.
Any actual violations of law could have been, and presumably were,

handled by the regularly constituted authorities.
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To provide a perspective of what has been done and what

remains to be done I have gathered the following information:
The breakwater contractor purchased the rock from Kaiser
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the quarry. The breakwater contractor contracted with a number

of individual, independent truckers to haul the rock from the

quarry to the Diablo Canyon Project site. Delivery of rock for
this contract was started in April 1970 and was completed in
August 1971.

The breakwater contractor purchased the concrete ag-

gregate from Kaiser f.o.b. the Diablo Canyon site. Kaiser in
turn contracted with a number of individual, independent truckers,
to deliver the concrete aggregate. Aggregate for the breakwater

was delivered from January 1970 through July 1971.

Prior to the start of permanent work PGandE's Department

of Engineering Research made an exhaustive study of sources of
is
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acceptable concrete aggregate for plant structures. The accept-
able source closest to the plant was the Kaiser Quarry at Santa

Margarita. The next closest source from which acceptable concrete

aggregate was available is located near Watsonville, over 160 road

miles from the site. The contractual arrangements between Kaiser
and the contractor for the structures and Kaiser and the truckers
are similar to those entered into for the concrete aggregate for
the breakwater (i.e., the contractor purchased the aggregate f.o.b
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the site) . Delivery of aggregate under this contract started
September 5, 1969. The hauling is scheduled to be completed in
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March 1975. We estimate that as of today only about 5'f the

aggregate required for plant structures remains to be hauled.

There are no more scheduled night hauls.
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Turning now from the cpxarry I would also like to testif
about the discharge structure cofferdam, the removal of which was

suspended last year by an Atomic Safety and Licensing Board pend-

ing completion of the environmental review. Construction and re-
5 moval of this structure fall within my area of responsibility.

Construction of the road'eading to the cofferdam was

7 started in June 1970 and completed in July of that year. The

8 road is approximately 520 feet in length. Construction of the

9 cofferdam was started in July 1970 and completed in September

]0 1970. The cofferdam is L shaped in plan and about 450 feet in
length. In cross-section the average width is about 70 feet.
The cofferdam has a top elevation of +16 feet where it is 24 feet
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wide.

In order to keep sedimentation to a minimum the coffer-
15 dam was designed and constructed of several zones of material.
18 Class C stone (1/2 cubic foot to 2 cubic feet) was used in the

core and larger Class B stone (l-l/2 cubic yards to 2-1/2 cubic
18 yards) was placed on the ocean side to protect the cofferdam. A

19 3-foot thick layer of granular material (1/4" to 3") was then

20 placed on the top and down the inside slope. Once this portion
Sl of the cofferdam was completed the inside slope was graded to a
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smooth uniform slope and sheets of a waterproof membrane were

placed on the slope to provide an" impervious layer in the coffer-
dam. Sand and Class C rock were placed on the membrane to hold
it in place and protect it from damage. The area behind the
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1 cofferdam was then pumped out and the discharge structure con-

2 structed.. The removal of the cofferdam and the road to it will-
3 be done in approximately the reverse order of installation. It
4 is estimated that it will take about 16 weeks to perform this
5 work.

Due to the care ta'ken in design and construction of

the cofferdam very little sedimentation occurred during or follow-

ing construct ion . S imilar ly there shou ld be no long term adverse

10"

effects caused by removal of the cofferdam because it contains

primarily roc'k and gravel, which will be hauled away. Thus little
11 material should be discharged into the water. The net effect of

12 removing the cofferdam will be beneficial to the environment-
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because it will permit sea life to restore itself in the area

occupied by the cofferdam.
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