


Brennan Cain

The Eyak Corporation
December 20, 2023
Page 2 of 11

PHYSICAL SETTING

Area Topography and Development

Site Cop3 is located near Milepost 14 on the Copper River Highway, west of Cordova, Alaska,
near the boundary of the Kenai-Chugach Mountains and the Gulf of Alaska Coastal Section
physiographic divisions, shown in Figure A-1, Project Location and Vicinity, in Appendix A. The
current site sits approximately 50 feet above sea level situated in the transition from the foothills
of the Chugach Mountains and the outwash plain of the Copper River. The regions topography
consists of high gradient mountainous terrain with valleys formed by glacial and alluvial
processes. The Kenai-Chugach Mountains are characterized by rugged mountains rising to
13,000 feet in elevation separated by valleys and passes that are heavily glaciated. The Gulf of
Alaska Coastal Section consists of coastal plains crossed with outwash plains. The site is
situated in the transition from the foothills of the Chugach Mountains and the outwash plains of
the Copper River.

Regional Geology

The Kenai-Chugach Mountains are heavily glaciated and mainly composed of graywacke,
shale, greenstone, and some limestone with the major portion being classified as shale and
graywacke altered and metamorphosed in varying degrees. Bedrock mapped up gradient from
the site is classified as turbidites consisting of sandstone, siltstone, and mudstone that have
been metamorphosed to zeolites of prehnite facies (Winkler, 1993). The area at the project site
is primarily covered by thick Quaternary alluvial soils above the bedrock surface (Wahrhaftig,
1965).

Climate

The Cordova area is a marine climate zone. Weather patterns are influenced by the Chugach
mountains and the Gulf of Alaska. Small temperature variations, high humidity, very heavy
precipitation and high cloud and fog frequencies characterize this zone. Spring is usually the
driest time of the year and fall and early winter are the wettest.

The climatological data presented below was taken from a range of sources, including the
Alaska Climate Research Center (ACRC), and NOAA’s National Climatic Data Center.

Mean Annual Precipitation 149 inches
Mean Annual Snowfall 110 inches
Mean Maximum Temperature July 62 °F
Mean Maximum Temperature January 34 °F
Mean Minimum Temperature July 50 °F
Mean Minimum Temperature January 19 °F
Average Annual Temperature 48 °F
Average Freezing Degree Days (°F-day) 921
Design Air-Freezing Index, F100 (°F-day) 2,335

Mean monthly temperatures and precipitation for Cordova and vicinity, for the period between
1991 and 2020 are shown in Table 1.



Brennan Cain

The Eyak Corporation
December 20, 2023
Page 3 of 11

Table 1: Average Monthly Temperatures and Precipitation
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec

26.4129.1(30.8|38.1(455|51.4|54.6|54.1| 48.4 |40.1 |31.6 |28.9

Temperature
(°F)

Prec'(?r'f)atm" 62 | 59| 47| 45|54 | 46|57 99132109/ 72| 8.0

FIELD INVESTIGATION AND LABORATORY TESTING

Field Investigation

The test boring exploration for the culvert replacement at site Cop3 was conducted on July 6,
2023. A total of one boring was drilled, sampled, and logged to 26.5 feet adjacent to the existing
culvert on the south shoulder of the Copper River Highway. The test boring was located in the
field by a handheld GPS and the locations are only as accurate as the method implies. The test
boring location is shown in Figure A-2, Test Boring Location Map, in Appendix A, and a
summary of the exploration location is presented in Table 2. The test boring log is presented in
Appendix B.

Table 2: Exploration Summary
Boring Number Drill Depth (feet) Northing (feet) Easting (feet)
Cop3-TB-01 26.5 2369313.356 1742765.588

The test borings were drilled using a Geoprobe 6712 DT track-mounted drill rig fitted with air
rotary tooling. The rig is owned and operated by Discovery Drilling, Inc. of Anchorage, Alaska.
The drilling was supervised, and the samples logged by a geotechnical engineer with our firm.

Disturbed samples were obtained at the surface and at depths of 2.5, 5, 7.5, and 10 feet and
then at 5-foot intervals thereafter using a modified split-spoon sampler.

The Modified Penetration Test (MPT) was performed in the test borings by driving a 3-inch
outside-diameter, split-spoon sample a distance of 18 inches ahead of the auger with a 340-
pound hammer falling 30 inches in general accordance with ASTM Standard Test Method for
Standard Penetration Test and Split-Barrel Sampling of Soils (D1586). The penetration
resistance (N) value shown on the test boring logs indicates the number of blows required to
drive the sampler the middle 12 inches. The results are an indication of the relative density or
consistency of the subsoil. The N-values shown on the logs are raw data from the field and have
not been adjusted for sampling equipment type or over burden pressure. In frozen soils, the
MPT values are highly influenced by ice content, ground temperature, and the presence of
gravel.

Soil samples recovered during drilling were visual-manually classified in general accordance
with ASTM D2488 and sealed in plastic bags to preserve the natural water content. The
samples were then transported to Alaska Testlab in Anchorage, Alaska in accordance with
ASTM D4220, for further testing. No environmental testing or monitoring was conducted as part
of this investigation.
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Laboratory Testing

Laboratory tests were performed on selected samples to measure soil index properties to
provide a basis for estimating engineering properties. Soil index tests including moisture

contents, grain size analyses, Atterberg limits, and frost classifications were performed on
selected samples. The natural water content of all the recovered samples was measured.

Table 3: Laboratory Testing

Test Purpose

Natural Moisture Content
Provides a measure of natural (in-situ) water content.

ASTM D2216
Atterberg Limits Provides an indicator of the consistency and swell
ASTM D4318 potential of fine-grained soils.

Provides a measure of grain sizes of the soils for

Particle-Size Distribution
: 126 DISribUtl classification and identification of physical

ASTM D6913 characteristics.

Limited Mechanical Analysis Provides the percentage of material finer than the #4
and #200 screen generating percentages of gravel,

ASTM D1140 sand, and silt sized particles.

Frost Classification Provides the percentage of particles finer than 0.02

ASTM D422 tmh;nsvgn:h is an indicator of the frost susceptibility of

We present laboratory test results on the summary table and figures in Appendix C.

Subsurface Profile

Subsurface soils consist of approximately two feet of sand with silt and gravel fill material
underlain by approximately five feet of gravel with silt and sand fill material with varying amount
of silt. Underlying the gravel, the subsurface consisted of native gravel with sand and
approximately 15 feet of sand with gravel followed by two feet of silty sand to the extent of the
investigation.

Sand with Silt and Gravel Fill. The surficial sand with silt and gravel extends from the ground
surface to depths of approximately two feet and then again from 10 feet to 25 feet below ground
surface. The moisture content of the sand was three percent. The sand has N-value of 21.

Gravel with Silt and Sand Fill. The sand is underlain by gravel with silt and sand which
extends to depths of approximately seven feet below the ground surface. The moisture content
of the gravel ranges from 4 to 6 percent. The gravel has N-values ranging from a low of 11 to a
high of 17 with an average N-value of 14.

Gravel with Sand. The fill is underlain by native poorly graded gravel with sand, which extends
to depths of approximately 10 feet below ground surface. The moisture content of the gravel
was 9 percent. The gravel has an N-value of 9.
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Sand with Gravel. The gravel with sand is underlain by sand with gravel, which extends to
depths of 25 feet below ground surface. The moisture content of the gravel ranges from 3 to 9
percent. The gravel has N-values ranging from a low of 10 to a high of 11 with an average N-
value of 10.5.

Silty Sand. The gravel is underlain by silty sand which extends to depths of the bottom of
excavation at 26.5 feet below the ground surface. The silty sand has a moisture content of 8
percent and an N-value of 8.

Groundwater was observed at this site approximately three feet below the road surface.

ENGINEERING ANALYSIS

In general, the proposed culvert replacement is feasible at this location provided the
embankment is not substantially raised and the culvert is supported on reinforced fill. The
analysis assumes the new culverts will be aluminum box or arch culverts with full inverts. We
have based our recommendation and conclusions to accommodate this design. If the design is
significantly different, we will revise our recommendations accordingly.

Bearing Capacity

We estimate the culvert will bear on soil approximately five to six feet below the groundwater
table or creek level. We anticipate the native soil at these depths would provide bearing on the
order of 4,000 psf without over-excavating below the bottom of the culvert.

Settlement

Settlement for the culvert replacement should be within tolerable limits if they are placed directly
onto the undisturbed material and within the existing road embankment. We anticipate a total
settlement for aluminum box or arch culverts with full inverts placed the undisturbed native
material to be approximately one inch with differential settlements comprising about one-half of
the total settlement. Most of the settlements should occur as the loads are applied, such that
additional long-term settlements should be relatively small and within tolerable limits.

RECOMMENDATIONS

Bearing and Settlement. The culvert foundation shall be bedded according to the
manufacturer’s recommendation and bear on the native gravel with silt and sand encountered at
5 to 10 feet below the existing road grade or on structural fill. The culvert foundation placed on
the undisturbed gravel with sand and silt or properly placed and compacted structural fill may be
designed for an allowable soil bearing capacity of 4,000 pounds per square foot (psf). Total
settlement is anticipated to one inch with differential settlement approximately half the total.
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CONSTRUCTION CONSIDERATIONS

Excavation and Earthwork

Material used as structural fill should conform to the DOT&PF, NRMS criteria for Select
Material, Type A or Subgrade, Type F material. Backfill outside of the embedment material
zone, up to 3.5 feet below the road surface, can be Select Material Type B material.

Earthwork should be completed with quality control inspection, including bottom-of-hole
inspections, fill gradation classification, and in-situ compacting testing. A bottom-of-hole
inspection should be conducted by a qualified geotechnical engineer, geologist, or special
inspector following site excavation activities (and before any foundation construction begins) to
visually confirm the findings of this report and provide recommendations for non-conforming
conditions encountered during the excavation activities.

Fill material should be placed at 95 percent of the modified Proctor density as determined by
ASTM D1557, unless specifically stated otherwise in other sections of this report. Structural fill
and backfill around the culvert should be placed in six-inch lifts. All earthworks should be
completed with quality control inspection.

Care should be taken during foundation excavation activities to limit the disturbance of the
bottom of any foundation excavations. The bottom of any foundation excavation should be
moisture conditioned and proof-rolled as necessary to return the exposed soils to their original
in-situ density.

Dewatering

Excavation for the culvert replacement will require dewatering or control of the adjacent stream.
We anticipate sheet piles be driven around the excavation area to limit the disturbance to the
site. Sheet pile shoring and dewatering should be designed by the contractor’s engineer.

LIMITATIONS

DOWL based the conclusions and recommendations presented in this report, based on the
assumption that site conditions are not substantially different than those exposed by the
explorations. If during construction, subsurface conditions are different from those encountered
in the explorations, advise DOWL at once to review those conditions and reconsider
recommendations if necessary. The geotechnical recommendations provided herein are based
on the premise that an adequate program of tests and observations will be conducted during
construction in order to document compliance with DOWL’s recommendations and to confirm
conditions exposed during subgrade preparations. DOWL geotechnical personnel must review
final designs to verify that recommendations provided herein have been properly implemented.

If there is a substantial lapse of time between submission of this report and the start of work at
the site, and especially if conditions have changed due to natural causes or construction
operations at or near the site, contact DOWL to review this report and to evaluate the
applicability of the conclusions and recommendations presented herein.
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DOWL prepared this report for the Eyak Corporation to use on this project. DOWL recommends
you make this report available to prospective contractors for information and factual data only,
but not as a warranty of subsurface conditions. DOWL prepared this report, including
engineering analyses, recommendations, figures, and design details specifically for the Cop3.
These recommendations are not applicable to other construction sites. Do not separate the
figures from the text for independent use.

DOWL performed these services consistent with the level of care and skill ordinarily exercised
by members of the profession currently practicing in this area under similar time and budgetary
constraints. No warranty is made or implied.

Any conclusions made by a construction contractor or bidder relating to construction means,
methods, technigques, sequences, or costs based upon the information provided in this report
are not the responsibility of The Eyak Corporation or DOWL.

Sincerely, ‘
DOWL () o g ; Z
Y N .
0., CE 12636 2
W '.\@;3'--....--"'\®:
- \\\Pﬁorfssm:\__‘::'

Robert Sanders, El Jeremiah E. Holland, PE  NNANNSS
Geotechnical Engineer Senior Geotechnical Engineer

Appendices: Appendix A: Project Location and Test Boring Location Map
Appendix B: Test Boring Logs and Descriptive Guide
Appendix C: Laboratory Test Results
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