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907-561-1020

May 31, 1985
P.N. 85006C

U.S. Army Corps of Engineers
District, Alaska

Pouch 898

Anchorage, AK 99506-0898

Attention: Mr. Harlan Legare
Subject: Dome Quarry Investigation
Small Boat Harbor
Sand Point, Alaska

Mr. Legare:

Enclosed are three copies of the Dome Quarry investigation for a small boat
harbor at Sand Point, Alaska. Rock cores recovered during our investigation

were delivered to the Corps of Engineers District, Alaska upon completion of
field operations.

The reéults’of the investigation include data from a concurrent investigation
of the quarry for USKH, Inc. All information from the concurrent
investigation is presented with prior approval by USKH, Inc.

Should you have any questions, please give me a call.

Sincerely, >Ejy£7

William D. Pyle

Manager, Earth Sciences

WDP/be

Enclosure

Consulting Engineers, Geologists
and Environmental Scientists

¢

Offices in Other Principal Cities



Woodward-Clyde Consultants

TABLE OF CONTENTS

1.0

2.0
3.0
4.0

5.0

6.0

7.0

LIST ©
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

APPEND

Page

INTRODUCTION 1
1.1 Scope 1
1.2 Purpose 2
GEOLOGIC SETTING 2
FIELD INVESTIGATION 3
CORE DRILLING RESULTS 4
GEOLOGY OF DOME QUARRY 5
5.1 Preliminary Volume Estimate 5
5.2 Rock Jointing 6
5.3 Preliminary Mining Plan 6
CONCLUSIONS 7
REFERENCES 8
F FIGURES

1 Pfoject Location Map, Dome Quarry

2 Interpreted Geologic Map of Dome Quarry

3 Interpreted Geologic Cross-Section

4 Interpreted Geologic Cross-Section

5 Interpreted Geologic Cross-Section

6 Interpreted Geologic Cross-Section

7 Conceptual Plan Dome Quarry Access Road

8 Conceptual Profile of Dome Quarry Access Road
IX

Core Logs Q-1 Through Q-6



Woodward-Clyde Consultants

1.0 INTRODUCTION

The U.S. Army Corps of Engineers District, Alaska is investigating a
proposed small boat harbor at Sand Point, Alaska. The project would
include construction of a breakwater which will require both granular
core materials and armor stone. Woodward~Clyde Consultants was
contracted to investigate the quantity and quality of potential armor
stone available from Dome Quarry. The quarry is located approximately
1,000 feet southeast of the proposed small boat harbor site (Figure 1,
Project Location Map). The results of the investigation of Dome

Quarry are presented in this report.

1.1 Scope

The scope of our investigation was limited to obtaining rock core
samples from six locations within Dome Quarry. Four of the cores were
obtained through the interval between 140 feet down to 10 feet, mean
sea level (MSL). The remaining two cores were obtained through the
interval from 90 feet down to 10 feet, MSL. A total of 680 linear

feet o{.rock core was obtained,

Coring in each of the six locations was accomplished by continuation
of coring operations in holes previously cored from the ground surface
to elevations of either 140 or 90 feet, MSL. Coring from the ground
surface at the six locations was done by Woodward-Clyde Consultants
under contract to USKH, Inc. of Anchorage, Alaska. Information
presented in Appendix A, Drilling Logs, includes core log data from

the USKH, Inc. portion of each coring location, with the permission of
USKH, Inc.

Estimates were made of the quantity and quality of armor stone po-
tentially available from the intervals cored for the Corps of
Engineers. The estimates are based on core analysis and a geologic
evaluation of the quarry site. Upper portions of the quarry may be

mined to obtain material for construction of an airport runway prior

to construction of the proposed small boat harbor. A preliminary
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mining plan which may be implemented in removal of stone from the

upper portion of the quarry is included in this report.

1.2 Purpose

The purpose of our imvestigation was to determine the extent of basalt
available for quarrying to elevation 10 MSL beneath Dome Quarry.
Since the quarry may be used to produce armor stone for other pro-
jects, it was necessary to estimate quarry conditions that may exist

at the time construction of the small boat harbor is scheduled to

begin.
2,0 GEOLOGIC SETTING

Dome Quarry is located near Sand Point on Popof Island at the
southern tip of the Alaska Peninsula north of the beginning of the
Aleutian Chain. Popof Island is a member of the Shumigan Island group
at 55°20' north latitude and 160°30' west longitude. The island-has
an approximate diameter of 9 miles with a maximum elevation of 1,520

ft above sea level,.

The Shumigan Island group is bounded to the north by the Alaska
Peninsula and to the south by the Aleutian Trench. Subduction of the
Aleutian Trench is the major tectonic force affecting the geology of

the region. The area is one of the most seismically active in the

world.

Active volcanoes occupy the Alaska Peninsula and are aligned parallel
to the Aleutian Trench. Some of the volcanoces are visible from Popof
Island. Older intrusives, the nearest being the Shumigan batholith
(Tertiary), form a belt of plutonism midway between the trench and the
peninsula (Burk, 1965). The region was glaciated during the
Pleistocene Epoch which modified the uplifted land mass to its present

configuration.
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Popof Island has varied terrain, with rugged mountains to the east and
a broad lowland valley to the west. Most lowland slopes are covered
with unconsolidated sediments, brush and tundra; however, bedrock is
generally well expoéed at higher elevations and along the sea cliffs

which bound much of the island.

Although Tertiary sedimentary rocks of the Stepovak formation crop out
on the northwest portion of Popof Island, the island is composed
primarily of Tertiary volcanic rocks. The majority of the volcanic
rock units are intermediate-to-mafic andesite flows and flow breccias
which dip southwesterly and overlie a sequence of welded
tuff-breccias. Some volcanic rock units are significantly altered.
Occasional small domes and other intrusive structures composed of
andesite, basalt or dacite have intruded the slightly-older volcanic

rock units (Gallagher, 1984).

3.0 FIELD INVESTIGATION

Coring operations began on March 20, 1985 and were completed April 10,
- 1985. A 43 hp BBS-25 direct drive rotary drill rig operated with a
Bean 35 pump and NQ wireline system were used with 5 ft and 10 ft
corebarrels. Water and a limited amount of mud was used as the

drilling fluid,

The drill was mounted on a large timber-decked skid which was moved
between holes with a bulldozer. Water was supplied to the drill from
a 1,000 gal. capacity water truck and, when possible, was pumped about
1,000 ft from the mouth of a small ravine near sea level. The latter
source was eventually abandoned due to freezing temperatures and high

winds which caused periodic freezing of water in the ravine and in the

waterlines.

Joint spacing, angle of dip, and weathering in the joints were re-

! 3 I .
corded during coring operations. Percent core recovery and Rock
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Quality designation (RQD)~ values were determined for each core runm.
Joints or non-mechanical breaks in the core were recorded with their
measured angle of dip. The condition of the joints was classified as

follows:

A - Fresh basalt, unweathered

B - Slightly weathered or cemented

c - Moderately weathered, discolored material or iron
staining

- Highly weathered
E - Completely weathered

The length of the longest intact piece of core recovered from each run

also was logged.

4.0 CORE DRILLING RESULTS

The location of the six borings is shown on Figure 2. Results of the
core drilling are detailed in the field core logs (Appendix). Boring
Q-1 encountered competent fresh basalt of high strength to 100 ft
below the ground surface. The basalt was moderately altered with
moderate strength between 100-138,5 ft and was highly altered and
weathered with low strength below 138.5 ft. Boring Q-2 encountered
fresh basalt to 173 ft. The basalt was altered and weathered below
173 £t. Borings Q-3 through Q-6 encountered relatively fresh to
slightly altered dark gray basalt to a depth of 230 ft. The competent
basalt generally had widespread joints, typically cemented with

calcite or a combination of calcite and hard white siliceous material.

Core recovery from the borings was high, generally about 98%. RQD
values in the competent basalt were consistently above 90 and
generally 100 below the 100 ft depth. RQD values were generally lower
in boring Q-1 below 138.5 ft and below 173 ft in Q-2.

a . , .
RQD is the ratio of the accumulated length of intact rock core in

sections longer than 4 inches to the total distance drilled.

4~
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The average of the longest intact pieces of core recovered in the

borings was as follows:

Boring Length

Q-1, 20 in
Q-2, 30 in
Q-3, 32 in
Q-4, 66 in
Q-5, 64 in
Q-6, 60 in

5.0 GEOLOGY OF DOME QUARRY

Cross-sections through Dome Quarry are shown in Figure 2, The cross
sections are interpreted from the core logs and from surficial evi-
dence (Figure 3 through Figure 6). The basalt intrusive that forms
Dome Quarry dips stfeply toward the southwest. The basalt appears to

be a pipe or (mushroom fshaped intrusive structure bounded by altered

volcanic rocks and sediments. The altered volcanic rocks appear to be

unsuitable for the production of large, high quality riprap.

5.1 Preliminary Volume Estimate

The estimated wvolume of the basalt intrusive in Dome Quarry
calculated for depths below an estimated ground surface elevation of
240 feet MSL to 10 feet MSL is 1.03 million cubic yards. Total
estimated volumes were divided into proven and unproven reserves.
Proven reserves are based upon depth of competent basalt encountered
within the perimeter outlined by borings Q-1 through Q-6. Unproven
reserves are estimated from geologic maps and cross-sections
delineating the extent of competent basalt outside the perimeter of
proven reserves. The portion available for use in constructing a
breakwater for the proposed small boat harbor would be obtained from
elevation 90 MSL down to 10 MSL. The estimated volume of competent,
fresh basalt in this interval is 340,000 cubic yards. Additional

armor stone may be available from quarry operations above elevation 90
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MSL, dependent wupon requirements of preceeding projects. The

following table shows estimated volumes of rock available from Dome

Quarry.
Interval as Estimated Rock Volume Reserves in Cubic Yards
MSL Elevation Proven Unproven Total
240 ft to 10 ft 370,000 660,000 1,030,000

90 ft to 10 ft 130,000 210,000 340,000

5.2 Rock Jointing

The characteristics of igneous intrusives are somewhat unpredictable.
However, examination of cores from the 6 borings and an extensive
investigation of bedrock outcrops indicates no continuous geologic
features which would limit the size of stone that could be quarried.
The borings encountered widely spaced joints and recovered cores had
high RQD's which indicates a massive formation. Joints and seams are
filled with hard crystalline materials with strengths near that of the
basalt itself but also contain weaker calcite. Some joints were
broken during drilling but some remained intact, even when the core

was broken across a joint.
5.3 Preliminary Mining Plan

The following mining plan represents the anticipated procedure for
quarrying armor stone from the present ground surface at elevation 240
feet MSL down to approximately elevation 90 MSL. The stone quarried
in this interval would be used in comstruction of the proposed airport
runway. The runway is scheduled for construction prior to the small
boat harbor. Therefore, the mining plan for the airport quarrying is
included here as a means of describing probable quarry site conditions

that may exist when construction of the small boat harbor begins,

Preliminary Mining Plan for Airport Runway Project

It may be necessary to excavate Dome Quarry from present ground
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level at 240 feet MSL down to an approximate elevati Q MSL, sza;zé

We anticipate that the first step in opening the quarry will be /7£;j;g $¢f
to remove all material to an elevation of 230 ft establishing a éﬁqﬁ%§w4€?g)
flat top for the quarry. A face would be started on the south

side so that an existing land £ill (c¢city dump) road could be used

to haul out stone mined during initial quarry operations. Faces

of 10 feet in height or less would be used in sequential removal

of stone.

A quarry haul road with a series of switchbacks parallel to the
existing airport road would allow maintaining maximum grades of 6
percent grade from the excavation level to the airport road. It
is anticipated that five switchbacks may:as quarry operations
reach 90 MSL be required (Figures 7 and 8). Some elevation gain
from the excavation level may be accomplished by constructing the
haul road around the circumference of the excavatiocn. Tﬁis would

reduce the number of switchbacks required.

6.0 CONCLUSIONS

Currently stones up to 6 ft diam. are stockpiled at the quarry. In
the harbor, most of the armor stone previously produced from Dome
Quarry is 3 ft across or smaller. Based on this, we believe that a
contractor will be able to produce 3 ft diam. and smaller stones from
this quarry. With the proper technidues, we believe stones up to 6 ft
diam. can be obtained. Blasting technique wused - in quarrying
operations will have a major impact on the size of stone that can be

obtained from Dome Quarry.

The rock is brittle and will be subject to breakage if dropped or
handled roughly. Also, it may be necessary to use special care in

placing the stones to avoid breaking them.
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APPENDIX
FIELD CORE LOGS
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